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REQUEST FOR PROPOSALS (RFP) 
INSTRUCTIONS TO PROPOSERS 

 
NEW FARE TECHNOLOGY SYSTEM  

FOR  
CTFASTRAK AND ALL CTTRANSIT FIXED ROUTE VEHICLES 

 
I.  INTRODUCTION: 
 

The State of Connecticut, Department of Transportation (CTDOT) wishes to procure from a New Fare 
Technology System (NFTS) manufacturer or supplier, who may be selected from among Proposers who 
respond to this Request for Proposals (RFP), a NFTS for CTfastrak and all CTTransit fixed route vehicles.  
CTfastrak is a bus rapid transit system that CTDOT is constructing and plans to operate in central 
Connecticut.  The deployment of the NFTS will transform CTDOT’s existing fare collection system from 
magnetic stripe technology to contactless smart cards, mobile ticketing / secure barcode media, and mobile 
media. The Scope of Work and other Contract Documents that are an integral part of this RFP provide a 
description of CTfastrak as well as detailed requirements for the NFTS.    

 
The agreement (Agreement) that may result from this procurement will be for a period which comprises 
design, manufacturing and installation, warranty, and operations, and will commence on the Notice to 
Proceed date and extend through the specified Agreement duration that will include services and warranties, 
plus any options selected and exercised by the State that are defined elsewhere in the Contract Documents.   

 
This RFP will be for all materials and all services described in the Scope of Work attached to the Agreement as 
Schedule A (Scope of Work), elsewhere in the RFP, and the Agreement.  Definitions of undefined, capitalized 
terms included in this RFP are found in the “Definitions” section of the Agreement. 

 
The basis for awarding the Agreement is outlined in Section VI of this RFP. 

 
II.  SCOPE OF WORK OVERVIEW: 
 

This RFP anticipates the award of an Agreement for the work, materials, and services described in the Scope of 
Work and the other Contract Documents.  The successful Contractor will provide the following, which are 
specified in detail in the Scope of Work: 
 

1. CTDOT-issued Long-Term Use Smart Cards 
2. CTDOT-issued Limited Use Smart Cards  
3. Barcode media for transfers, short-term fare products, and Proof of Payment receipts. 
4. Mobile Ticketing 
5. New Validating Fareboxes  
6. Stand Alone Processors  
7. Non-registering  Fareboxes  
8. Cashbox vaulting and cash processing equipment  
9. A Central Data System  
10. Garage Communications Servers  
11. Platform Validators  
12. Multi-Function Vending Machines  
13. Contracted Retail Point of Sale  
14. Three configurations of Administrative Point of Sale  
15. Handheld Fare Inspection  
16. Networking infrastructure at CTDOT and third party garage  
17. A series of Contractor-hosted web portals 
18. Other services and support systems described herein  
19. Any options exercised by the State  

 
Proposals should reflect and incorporate all requirements specified in the Agreement.  Pricing should be 
provided in accordance with the Price Proposal and its attachments.  The Proposer’s Technical Proposal should 
reflect the requirements stated in this RFP and the Contract Documents. 
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III.  SUBMISSION REQUIREMENTS: 
 

Proposers should provide the following information in a Technical Proposal that should not exceed fifty (50) 
pages in length, prepared in the order (1 – 9) listed below, type written in 11 point minimum font:   
 

1. Cover Letter (1 page) 
2. Identification of the firm.  The Contractor will be required to be registered to do business in the 

State of Connecticut as of the date of Notice to Proceed.  The Proposer submitting the Proposal 
should list all principals and their percentage of ownership.  If a corporation, limited partnership, or 
limited liability company, the Proposer should submit a current corporate, partnership, or company 
record print-out from Secretary of State's Office (not counted in page count). 

3. Table of organization for the Proposer and the project team (including subcontractors) 
4. Description of the project team, including a brief profile of the persons responsible for performing 

the work under the Agreement: 
a. Organization chart, highlighting: 

i. Design, manufacturing, installation, testing, and warranty phase 
ii. Optional services for operations (after completion of acceptance testing and base 

contract warranty periods) 
b. Resumes for key personnel (maximum of two (2) pages per person and not included in the 

fifty (50) page limit) 
5. Experience providing and implementing similar systems in the United States in the last five years, 

highlighting equipment and system reliability, including performance under the environmental and 
operating conditions identified in the Scope of Work.  In addition, team members involved on 
sample projects shall be cross-referenced.  Experience working with proposed subcontractors on 
past projects should also be highlighted. 

6. Client contact information and brief Project descriptions for three but no more than five similar 
Projects completed by the Proposer within the last 5 years, limited 1 page each, not included in the 
page count.   

7. Technical response to the requirements for the NFTS – The Proposer will be evaluated on the extent 
of compliance with the Scope of Work, approach to the work,  understanding of the CTDOT’s 
NFTS needs, ability to meet project milestone schedules, compatibility with other 
CTDOT/CTTransit systems, other requirements specified in the Contract Documents, and elements 
of the Proposal that exceed the specified requirements or provide desired equipment / system 
enhancements that are identified in the Scope of Work.  The Proposer shall also include in this 
section a table/matrix containing a summary of the technical response as follows: 
Specification Section, Description, Compliance (Y or N), Added Value 

8. Statement of acceptance of the terms and conditions of the Contract Documents and the Agreement. 
9. The following forms shall be completed, properly signed, and returned as part of the Technical 

Proposal, but will not be included in the page count: 
a. Non-collusion Affidavit 
b. OPM Ethics Form 5 
c. OPM Ethics Form 6 

 Catalog cuts, product specifications and details may be provided as attachments to the Proposal and will 
not be included in the page count. 

   
In addition to the Technical Proposal described above, the Proposer will provide the Price Proposal in a 
separate, sealed envelope labeled, “PRICE PROPOSAL.” 
 
OPTIONAL ALTERNATIVE PROPOSAL for NFTS SCHEDULE ENHANCEMENTS – may be provided 
in addition to the Technical and Price Proposals addressed above.  This alternative proposal is not a 
requirement, but may provide important advantages to CTDOT.  These advantages could be reflected in the 
scoring discussed in Section VI, Technical Evaluation of this RFP. 

 
The Proposer is invited, but not required, to offer a proposal to deliver the entire NFTS scope through 
Milestone 4 at an earlier date than that specified in Table 1-1 of the Agreement.  Ideally, this earlier date 
would be January 15, 2015, the beginning of the final start-up sequence leading to revenue service for 
CTfastrak.  However, other early start dates for specific elements of the NFTS scope (for example, the 
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mobile ticketing application addressed in the Scope of Work, section 26) may provide advantages for 
CTDOT.  The Proposer’s Optional Alternative Proposal must be presented in two parts, as follows: 

 Alternative Technical Proposal for NFTS Schedule Enhancements (fifteen pages in addition to 
the page limit specified above for the Technical Proposal) should incorporate, by reference, the 
full technical Scope of Work required by the Contract Documents and discussed in the 
Proposer’s Technical Proposal.  The Alternative Technical Proposal should present (1) the 
specific schedule enhancements proposed, (2) a detailed CPM schedule and management plan 
that clearly describes how the schedule enhancements will be implemented, (3) the process by 
which the Proposer will assure CTDOT that the schedule enhancements are feasible, and (4) a 
clear demonstration that CTDOT can expect the Proposer to achieve the proposed 
improvements if awarded the Contract,  As a demonstration of the Proposer’s confidence in the 
enhanced schedule, CTDOT will have the right to adjust liquidated damages for Milestones 1, 
2, 3, and 4 from Table 1-1 to the dates proposed in the alternative technical proposal.  The state 
will review the Proposer’s Alternative Technical Proposal for NFTS Schedule Enhancements 
as part of the Technical Proposal Review process cited in Section VI, Selection Criteria, 
Technical Evaluation in this RFP.  If CTDOT sees advantages as a result of its review of the 
Proposer’s Alternative Technical Proposal for NFTS Schedule Enhancements, these 
advantages may be reflected in the Proposer’s Technical Score. 

 Alternative Price Proposal – the Proposer will prepare a complete alternative price proposal for 
the entire scope of work that reflects the Proposer’s Alternative Technical Proposal for NFTS 
Schedule Enhancements commitments to CTDOT.  This Alternative Price Proposal will be 
opened only if CTDOT sees advantages in the Proposer’s Alternative Technical Proposal for 
NFTS Schedule Enhancements.  The Proposer’s Alternative Technical Score and Alternative 
Price Proposal Score will then be entered into the evaluation of all proposals, both base and 
alternative.  If CTDOT chooses the Proposer as the successful proposer on the basis of the 
Proposer’s Alternative Technical Proposal for NFTS Schedule Enhancements, the Alternative 
Price Proposal will replace the Price Proposal as the basis for the Contractor’s compensation 
under the Contract.  

The Proposer will provide the Alternative Technical Proposal for Schedule Enhancements and the 
Alternative Price Proposal in separate sealed and appropriately labeled envelopes within the envelope 
that contains the Technical Proposal and Price Proposal. 

 
IV. GENERAL INSTRUCTIONS TO PROPOSERS 
 

1. Questions regarding the RFP shall be provided in writing or via e-mail, and submitted to:  Mr. Philip 
Scarrozzo, 2800 Berlin Turnpike, Newington, CT 06131-7546 or Philip.Scarrozzo@ct.gov  

2. Delivery of responses- RFP responses shall be in sealed envelopes upon which a clear indication has been 
made of the RFP reference title, as well as the date and time the bid is due. The name and address of the 
firm shall appear on the envelope.  The Price Proposal will be provided in a separate, sealed envelope.  

3. Signature and responsible persons - The Proposal shall be signed by an authorized official. The Proposal 
shall also provide name, title, address, and telephone number for individuals with authority to negotiate and 
contractually bind the Proposer, and for those who may be contacted for the purpose of clarifying the 
information provided. 

4. Proposals shall be received by March 14, 2014 no later than 3:00 p.m., at the Connecticut 
Department of Transportation, 2800 Berlin Turnpike, Newington, CT 06131-7546.  No proposals will 
be accepted after this time. 

5. Please submit eight (8) copies of your proposal and one electronic (.pdf) version. 
 

NOTE: THE DEPARTMENT OF TRANSPORTATION WILL REJECT PROPOSALS WHICH ARE 
SUBSTANTIALLY INCOMPLETE AND WILL NOT ALLOW THE SUBMISSION OF ANY 
ADDITIONAL WRITTEN INFORMATION AFTER THE RFP DEADLINE. 

 
THE DEPARTMENT OF TRANSPORTATION RESERVES THE RIGHT TO REJECT ANY OR ALL 
PROPOSALS. 
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PRE-BID CONFERENCE IS SCHEDULED FOR, FEBRUARY 25, 2014. 
 

Conference to begin at 8:00 a.m. at the Connecticut Department of Transportation, 2800 Berlin Turnpike, 
Newington, CT. 

 
No questions will be answered at the pre-bid conference. Questions must be submitted in writing.  All 
questions must be submitted no later than the close of business on February 27, 2014.  Except as may be 
determined by the State, no questions will be considered or addressed after this time.  Questions will be 
responded to in writing with a copy provided to each prospective proposer by close of business on March 
3, 2014. 

 
All prospective Proposers are strongly encouraged to attend the pre-bid conference.  Proposers are 
requested to pre-register via email to Philip.Scarrozzo@ct.gov by noon on February 21, 2014.  Pre-
registration will ensure that proper notifications can be made should the conference date change due to 
inclement weather. 

 
V. CONDITIONS OF PROPOSALS:  
 

1. All Proposers shall adhere to the following conditions as stated below: 
a. Acceptance or rejection by the State - The State reserves the right to accept or reject any or 

all Proposals submitted. 
b. Conformance with statutes - Any Agreement entered as a result of this RFP shall be in full 

conformance with statutory requirements of the State of Connecticut and the Federal 
Government. 

c. Ownership of Proposals- All Proposals in response to this RFP are to be the sole property 
of the State, and subject to the provisions of Section 1-210 of the Connecticut General 
Statutes (Re: Freedom of Information). 

d. Oral agreements- Any alleged oral agreements or arrangements made by a Proposer with 
any agency or employee will be superseded by the written agreement. 

e. Amending or canceling requests -The State reserves the right to amend or cancel this RFP 
prior to the due date and time or after, if it is in the best interests of the agency and the 
State. 

f. Rejection for default or misrepresentation - The State reserves the right to reject the 
Proposal of any Proposer which is in default of any prior contract or for misrepresentation. 

g. State's clerical errors in awards- The State reserves the right to correct inaccurate awards 
resulting from its clerical errors. 

h. Rejection of qualified proposals - Proposals are subject to rejection in whole or in part if 
they limit or modify any of the terms and/or specifications of the RFP. 

i. Changes to proposal- No additions or changes to the original Proposal will be allowed 
after submittal.  While changes are not permitted, clarification at the request of the State 
may be required at the Proposer's expense. 

j. Collusion - By responding, the Proposer implicitly states that its Proposal is not made in 
connection with any competing Proposer submitting a separate response to the RFP, and is 
in all respects fair and without collusion or fraud. It is further implied that the Proposer did 
not participate in the RFP development process, had no knowledge of the specific contents 
of the RFP prior to its issuance, and that no employee of the agency participated directly or 
indirectly in the Proposer's Proposal preparation. 

k. Please be advised that when the Agreement is awarded, a minimum of 1.5% (one and one 
half percent) of this contract award must be set-aside for certified CTDOT Disadvantaged 
Business Enterprises (DBE’s) in accordance with the Agreement Appendix A, Section 18. 

l. The Contractor warrants that it shall not sublet, subcontract, sell, transfer, assign, or 
otherwise dispose of the contract or any portion thereof, or of the work provided pursuant 
thereto, or his right, title, or interest therein, to any person, firm, partnership, or 
corporation without the written consent of the State. For breach or violation of the above 
stipulation the State shall have the right to annul the Agreement without liability. 
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2. Rights reserved to the State: 
a. The State reserves the right to award in part, to reject any and all Proposals in whole or in 

part, and waive technical defects, irregularities, and omissions if, in its judgment, the best 
interest of the State be served. 

b. The State reserves the right to terminate any future agreement arising from this RFP. 
c. The State reserves the right to schedule interviews with any or all prospective Proposers 

after review of Proposals. 
d. The State reserves the right to:  

i. award the Agreement to the Proposer with the highest Total Score identified in 
the “Selection Criteria” section,  

ii. negotiate a final Agreement with that highest scoring Proposer if, in the State’s 
sole discretion, negotiations are necessary,   

iii. enter negotiations with the second highest scoring Proposer if the State cannot 
reach agreement with that highest scoring Proposer, or 

iv. repeat this process, if necessary, with other Proposers. 
 

 
VI.  SELECTION CRITERIA:  
 
The evaluation of NFTS Proposals received will use the following general criteria and relative weights: 

 Technical Proposal 70% 
 Price Proposal 30% 

 

Technical Evaluation 

The main criteria for evaluation of the Technical Proposals are identified below. The maximum number of 
points that will be awarded for each criterion is shown.  These are based on verification of experience and the 
requirements as stated in the RFP for each criterion below: 

  Criterion  Maximum Points 
per Criterion 
(“Technical Score”)

A.  Technical Response: Proposed System - Extent of Compliance with 
Technical Specification Requirements, Approach to the work, Understanding of 
the NFTS Needs, Compatibility with Other CTDOT/CTTransit Systems and 
Ability to Meet Project Milestones: 

Considerations:  
 CDS Hardware and Software;  
 Interfaces With Existing Systems; 
 Understanding of CTDOT Needs; 
 Implementation on a Phased Schedule;  
 GCS Networking, Hardware and Software;  
 Validating Fareboxes;  
 Non-validating Fareboxes;  
 Revenue Collection Process;  
 SAP’s;  
 PV’s;  
 Administrative POS;  
 HFIT’s;  
 MVM Equipment, Hardware and Software;  
 Mobile Ticketing Process; and;  
 Support Services.  

 

40 
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Scoring: Compliance with the Scope of Work = 20 (twenty) points. Less than full 
compliance with Scope of Work will cause a reduction in points that are awarded 
by the State’s evaluators. Up to 10 (ten) discretionary points may be awarded by 
the State’s evaluators. Up to 10 (ten) additional points may be awarded by the 
State’s evaluators for additional value elements offered to the State in the 
Proposer’s Technical Proposal.    

B.  Proposer Experience: Proposer qualifications, experience and references 
in providing and implementing similar systems. Considerations:  
 

 Proposer shall have at least 10 years of experience in providing 
similar systems (components, size and nature). 

 Provide examples of at least 3 and up to 5 previous projects 
similar to this project that were procured in the last 3-5 years. 

 Demonstrate experience with public sector transit systems. 

 Demonstrate experience in Central Management System hosting. 

 Demonstrate experience performing on-site training programs. 

 Demonstrate experience with hardware and software support. 

 Owner/client references will be a critical element of this 
evaluation.  Up to three owner / client references are expected, 
although the State considers more, well documented references 
to be preferable. 
 

*Bidder must provide contact information for owner/ client follow-up telephone 
interviews with State evaluators.  
 
Scoring: Compliance with experience criteria, as documented by references = 10 
(ten) points.  Less than full compliance with Experience criteria will cause a 

reduction in points that are awarded by the State’s evaluators.  Up to 10 (ten) 
additional points may be awarded by the State’s evaluators for additional 

experience / qualifications offered to the State in the Proposer’s Technical 
Proposal. 

20 

C.  Project Management: Proposed project team qualifications, experience, 
and certifications for personnel and organization, based on: 

 Demonstrated competence of each key team member, 
documented by client / owner references in the function assigned 
in the organizational chart. 

 Cross-reference each key team member with their involvement 
on the example projects presented under firm’s experience in 
Section B.   

 Provide evidence of qualifications, as applicable, for each key 
team member.  This may include degrees, certifications, 
licenses, or other documents to support an individual’s abilities 
for the role proposed.   

 Approach to project management and scheduling 

 Approach to quality assurance, including the related 
qualifications and experience of the individual(s) proposed for 

10 
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this specific role. 

*Bidder must provide contact information for this information to allow CTDOT 
to perform follow-up telephone interviews with State evaluators.  
 
Possible Scoring:  0 – 2 points for each of the five considerations listed above, 
however, the State’s evaluators may apply different weights for any of the above 
factors. 

 

     

The State may identify and use more detailed evaluation criteria, which will be based on the main criteria 
identified above.     

 

Price Evaluation 

The Proposal with the lowest proposed price for the Base System (excluding Options) will receive the 
maximum of twenty-five (25) points for the price.  Other higher priced Proposals will receive fewer points 
based on the following formula. 

Price Score = (Lowest proposed price for total cost (Base System) / proposed price for total cost (Base 
System)) X 25 

The CTDOT selection committee can award up to five (5) additional points to the Price Score for the Base 
System for Option pricing for any or all options that the selection committee deems advantageous to the State. 
 

Total Score 

Total Score = Price Score + Technical Score 

Award may be made to the Proposer with the highest Total Score on the basis of the above criteria and 
calculations and on the rights reserved to the State in the Conditions of Proposal section of this RFP.   

Options will be considered for inclusion in the Agreement at the State’s sole discretion. 
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     AGREEMENT NO. X.XX-XX(XX) 
   CORE I.D.# XXXXXXXXXXX 
 
 
 
 

AGREEMENT 
BETWEEN 

THE STATE OF CONNECTICUT, DEPARTMENT OF TRANSPORTATION 
AND 

(CONTRACTOR) 
TO PROVIDE A NEW FARE TECHNOLOGY SYSTEM 

FOR 
CTFASTRAK and all CTTRANSIT FIXED ROUTE VEHICLES 

 
 
 
NOTE: ANY REFERENCE TO DEPARTMENT OF TRANSPORTATION IN THIS AGREEMENT SHALL BE 

CONSTRUED TO MEAN “STATE”. 
  
 ANY ITEM STAMPED “DNA” OR “DOES NOT APPLY” IS HEREBY DELETED PRIOR TO THE 

EXECUTION OF THIS AGREEMENT WITH THE CONCURRENCE OF THE CONTRACTOR 
 
INDEX OF SPECIFICATIONS AND STIPULATIONS 
 
DEFINITIONS 
 
OBLIGATIONS OF THE CONTRACTOR 
 
 1. FEDERAL AND STATE CODES, STANDARDS AND GUIDELINES 
 2. CONTRACT TIME AND LIQUIDATED DAMAGES 
 3. CONTRACTOR RESPONSIBILITIES  
 4. PERSONNEL 
 5. COMPLIANCE WITH LAWS 
 6. CHANGE ORDERS 
 7. PAYMENT TERMS 
 8. INTENTIONALLY OMITTED 
 9. COOPERATION 
10.  REVIEW OF WORK 
11. RESPONSIBILITY FOR ACCURACY OF WORK 
12. RELATIONSHIP WITH OTHERS 
13. INSURANCE FOR THE CONTRACTOR AND SUBCONTRACTOR(S) 
14. BONDING REQUIREMENTS 
15. INDEMNIFICATION 
16. NEGLIGENCE OR OMISSIONS OF THE CONTRACTOR OR SUBCONTRACTOR 
17. COVENANT AGAINST CONTINGENT FEES 
18. ASSIGNMENT OR TRANSFER OF AGREEMENT 
19.  SAFETY AND SECURITY 
20. WARRANTY  
21. SPARE PARTS FOR STATE INVENTORY 
22. CONTROL OF THE WORK AND CLAIMS (from FORM 816) 
23. INTENTIONALLY OMITTED 
 
OBLIGATIONS OF THE STATE 
 
24. DETERMINATION OF EXTRA WORK 
25. PROGRESS PAYMENTS 
26. CONTRACT ASSIGNMENT 
 
FURTHER ARTICLES OF MUTUAL AGREEMENT 
 
27. OWNERSHIP OF DOCUMENTS AND RIGHTS IN DATA 
28. REVISIONS IN ORGANIZATION  
29.  BREACH 
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30. TERMINATION 
31. CONFLICTS BETWEEN DOCUMENTS AND AGREEMENT 
32. CONNECTICUT REQUIRED CONTRACT/AGREEMENT PROVISIONS - SPECIFIC EQUAL 

EMPLOYMENT OPPORTUNITY RESPONSIBILITIES 
33. NOTICE BETWEEN PARTIES TO AGREEMENT 
34. PROMPT PAYMENT TO SUBCONTRACTOR(S) AND RELEASE OF RETAINAGE 
35. CONNECTICUT DEPARTMENT OF TRANSPORTATION SUBCONSULTANT PAYMENT LOG 
36.   ETHICS SUMMARY 
37. CODE OF ETHICS FOR PUBLIC OFFICIALS AND LOBBYIST 
38. CORE AGREEMENT/CONTRACT PURCHASE ORDER 
39. PAYMENT OF RECOVERABLE COSTS DUE THE STATE 
40.   EXECUTIVE ORDERS 
41.   STATE ELECTIONS ENFORCEMENT COMMISSION CAMPAIGN CONTRIBUTION AND 

SOLICITATION 
42. CONTRACTOR ASSURANCES  
43.  JURISDICTION AND FORUM LANGUAGE 
44. LITIGATION 
45. HIGH VALUE CONTRACTS 
46. DISCLOSURE OF RECORDS 
47. TANGIBLE PERSONAL PROPERTY 
48.  NON-WAIVER OF STATE’S IMMUNITIES 
49. PUBLICITY 
50. NONDISCRIMINATION CLAUSE 
51. AUDIT AND INSPECTION OF PLANTS, PLACES OF BUSINESS, AND RECORDS 
52. AGENT FOR SERVICE OF PROCESS 
53. STATE COMPTROLLER SPECIFICATIONS 
54. RIGHTS TO AND INTEGRITY OF PUBLIC RECORDS 
55. PUBLIC RECORDS AND FOIA 
56. DISCLOSURE OF PUBLIC RECORDS 
57. PROFITING FROM PUBLIC RECORDS 
58. CONTRACTOR’S OBLIGATION TO NOTIFY DAS CONCERNING PUBLIC RECORDS 
59. GENERAL ASSEMBLY ACCESS TO RECORDS 
60. CONTINUITY OF SYSTEMS 
61. PROTECTION OF CONFIDENTIAL INFORMATION 
 
 
APPENDIX A 
 
 
ATTACHMENTS 
 
SCHEDULE A -  SCOPE OF WORK 
SCHEDULE B -  PRICE SUMMARY AND PROPOSAL FORMS 
SCHEDULE C -  REQUEST FOR PROPOSALS and INSTRUCTIONS TO PROPOSERS 
SCHEDULE D -  SAFTETY AND SECURITY MANAGEMENT PLAN 
SCHEDULE E -  INFORMATION TO CONTRACTORS 
SCHEDULE F -  NFTS EQUIPMENT TABLE 
SCHEDULE G –  CONTRACT C7, ITS SCOPE OF WORK 
SCHEDULE H -  CONNECTICUT REQUIRED CONTRACT/AGREEMENT PROVISIONS - SPECIFIC 

EQUAL EMPLOYMENT OPPORTUNITY RESPONSIBILITIES 
SCHEDULE I –  PROMPT PAYMENT TO SUBCONTRACTOR(S) 
SCHEDULE J -  CONNECTICUT DEPARTMENT OF TRANSPORTATION SUBCONSULTANT PAYMENT 

LOG 
SCHEDULE K -  STATE EMPLOYEE CODE OF ETHICS POLICY 
SCHEDULE L -  NOTICE TO EXECUTIVE BRANCH STATE CONTRACTORS AND PROSPECTIVE 

STATE CONTRACTORS OF CAMPAIGN CONTRIBUTION AND SOLICITATION 
LIMITATIONS  

SCHEDULE M -  TITLE VI CONTRACTOR ASSURANCES 
SCHEDULE N -  AGREEMENTS WITH GOALS SPECIAL PROVISIONS DISADVANTAGED BUSINESS 

ENTERPRISES AS SUBCONTRACTORS AND MATERIAL SUPPLIERS OR 
MANUFACTURERS FOR FEDERAL FUNDED PROJECTS 

SCHEDULE O -  CERTIFICATION REGARDING LOBBYING  
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OTHER STATE OF CONNECTICUT DOCUMENTS THAT MAY BE REQUIRED 
 
NONDISCRIMINATION CERTIFICATION - FORM C 
GIFT AND CAMPAIGN CONTRIBUTION CERTIFICATION - OPM ETHICS FORM 1 
CERTIFICATION OF STATE AGENCY OFFICIAL OR EMPLOYEE AUTHORIZED TO EXECUTE CONTRACT 

- OPM ETHICS FORM 3 
CONSULTING AGREEMENT AFFIDAVIT - OPM ETHICS FORM 5 
AFFIRMATION OF RECEIPT OF STATE ETHICS LAWS SUMMARY - OPM ETHICS FORM 6 
OPM IRAN CERTIFICATION - FORM 7 
GUIDE TO THE CODE OF ETHICS FOR CURRENT OR POTENTIAL STATE CONTRACTORS 
NONCOLLUSION AFFIDAVIT 



 

 

 
 
 4

    AGREEMENT NO. X.XX-XX(XX) 
    CORE I.D.# XXXXXXXXXXX 
 
 A G R E E M E N T 
 
 
 THIS AGREEMENT has been concluded at Newington, Connecticut, by and between 
the State of Connecticut, Department of Transportation, James Redeker, 
Commissioner, duly authorized, hereinafter referred to as “CTDOT”, and 
__________________________________, a _____________________ authorized to do 
business in the State of Connecticut, having a principal place of business located 
at _____________________________________________________, acting herein by _(NAME) 
      ,   (TITLE)    , hereunto duly authorized, hereinafter referred to as the 
“Contractor.” 
 
 
  WITNESSETH, THAT, 
 
  WHEREAS, the State wishes to procure from a New Fare Technology 
System (NFTS)contractor, manufacturer or supplier a NFTS for the Connecticut 
Department of Transportation, CTfastrak, and all CTTransit fixed-route vehicles.  
The deployment of NFTS will transform CTDOT’s existing fare collection system from 
magnetic stripe technology to contactless smart cards and mobile ticketing / 
secure barcode media. This procurement includes design, manufacture, fabrication, 
furnishing, assembly, testing, installation, maintenance, warranty and operation 
of the NFTS  (herein after referred to as the “Project”), as required in the Scope 
of Work, a copy of which is attached hereto and made a part hereof as Schedule A, 
the RFP, and this Agreement and its attachments, and 
 

WHEREAS, as part of its statewide bus system, CTDOT has the right to 
assign this Agreement to an operator or management company that will operate 
CTfastrak as a part of that statewide system, and 
 
  WHEREAS, the State, pursuant to Sections 4-8, 13b-4. 13b-34(a) and 
13b-36 of the General Statutes of Connecticut, as revised, is authorized to enter 
this Agreement and James Redeker, Commissioner of the Department of 
Transportation, has made the Express Finding as required by Section 13b-35 of the 
General Statutes of Connecticut, as revised. 
 
  Now therefore, in consideration of these presents, and for other good 
and valuable consideration, the receipt and sufficiency of which the parties 
acknowledge, the Contractor and CTDOT agree as follows: 
 
 
DEFINITIONS 
 
The following definitions shall apply to this Agreement: 
 

 “Access Constraint” means availability of work locations, materials, or 
services provided by others.   

 “Base System” means the NFTS as specified in the Scope of Work, and 
detailed in the Price Proposal Forms A through I. 

 “Central Data System” (“CDS”) means the system specified in the Scope of 
Work Section 21. 

 “Change Order” is defined in Article 6. 
 “Claims” means all actions, suits, claims, demands, investigations and 

proceedings of any kind, open, pending or threatened, whether mature, 
unmature, contingent, known or unknown, at law or in equity in any forum. 

 “Confidential Information” shall mean any name, number or other information 
that may be used, alone or in conjunction with any other information, to 
identify a specific individual including, but not limited to, such 
individual's name, date of birth, mother's maiden name, motor vehicle 
operator's license number, Social Security number, employee identification 
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number, employer or taxpayer identification number, alien registration 
number, government passport number, health insurance identification number, 
demand deposit account number, savings account number, credit card number, 
debit card number or unique biometric data such as fingerprint, voice 
print, retina or iris image, or other unique physical representation. 
Without limiting the foregoing, Confidential Information shall also include 
any information that CTDOT classifies as “confidential” or 
“restricted.”  Confidential Information shall not include information that 
may be lawfully obtained from publicly available sources or from federal, 
state, or local government records which are lawfully made available to the 
general public. 

 “Confidential Information Breach” shall mean, generally, an instance where 
an unauthorized person or entity accesses Confidential Information in any 
manner, including but not limited to the following occurrences:  (1) any 
Confidential Information that is not encrypted or protected is misplaced, 
lost, stolen or in any way compromised; (2)  one or more third parties have 
had access to or taken control or possession of any Confidential 
Information that is not encrypted or protected without prior written 
authorization from the State;  (3) the unauthorized acquisition of 
encrypted or protected Confidential Information together with the 
confidential process or key that is capable of compromising the integrity 
of the Confidential Information;  or (4) if there is a substantial risk of 
identity theft or fraud to the client, the Contractor, the Department or 
State. 

 “Contract Documents” means the executed documents comprising the NFTS  
contract between the State and the Contractor, including this Agreement, 
the Scope of Work, Price Proposal, and other documents referenced in the 
Table of Contents for this Agreement. 

 “Contract Drawings” means the drawings provided as part of the Contract 
Documents. 

 “Contractor Parties”, or “Contractor Party” means a Contractor’s members, 
directors, officers, shareholders, partners, managers, principal officers, 
representatives, agents, servants, consultants, employees, subcontractors, 
vendors, and subcontractors or any one of them or any other person or 
entity with whom the Contractor is in privity of oral or written contract 
and the Contractor intends for such other person or entity to perform under 
the Agreement in any capacity.  

 “CTfastrak” means the bus rapid transit system operating in central 
Connecticut which will include the NFTS. 

 “Engineer” as it is used in Form 816 shall be construed to mean “CTDOT”. 
 “Extra Work” means work, services, materials requested by the State from 

the Contractor that are not included in the Agreement. 
 “Federal Transit Administration” or “FTA” means the division of the United 

States Department of Transportation (USDOT) that is funding a portion of 
CTfastrak via a Full Funding Grant Agreement (FFGA).  The FTA, via the 
FFGA, imposes requirements on CTfastrak that are reflected in these 
Contract Document requirements.    

 “Final Acceptance” means CTDOT’s determination that the work under the 
Agreement is complete. 

 “Form 816” means the CTDOT’s Standard Specification for Roads, Bridges and 
Incidental Construction, available at 
http://www.ct.gov/dot/lib/dot/documents/dpublications/816/newver/_July13_Fo
rm_816.pdf, and is included in this Agreement in part, via specific 
references and inclusions. 

 “Full Funding Grant Agreement” or “FFGA” means the contract between CTDOT 
and FTA to participate in the funding of the CTfastrak Project. 

 “Liquidated Damages” means a dollar amount associated with Milestone 
schedule dates determined by CTDOT to be representative of the losses the 
State will incur as a result of the Contractor’s failure to complete a 
portion or all of the work specified in the Agreement within the time 
specified in the Agreement.  Liquidated Damages are not construed as a 
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penalty. 
 “Lump Sum” is the contract value less the per month costs for monthly-

invoiced services.   
 “Milestone” means a required completion date for a portion or all of the 

Contractor’s work as defined by the Agreement. 
 “NFTS” means the New Fare Technology System that is to be procured in 

accordance with this Agreement. 
 “Notice to Proceed” or “NTP” means the State’s written direction to the 

Contractor to start work on the Project pursuant to the terms and 
conditions of the Agreement.  

 “Options” means Scope of Work elements that are not included in the 
Contractor’s Base System; such Options are detailed in Price Proposal Forms 
O1 and O2. 

 “PMO” means project management oversight, including a function performed by 
the FTA to assure conformance with the FTA’s FFGA for the Project. 

 “Price Proposal” means the portion of the Contractor’s Proposal that 
specifies the price for the Base System and Options. 

 “Project” means the design, manufacture, fabrication, furnishing, assembly, 
testing, installation, maintenance, warranty, and operation of the NFTS. 

 “Proposal” means the documents and materials provided by the Contractor in 
response to the State’s Request for Proposals for this Agreement.  The 
Contractor’s Proposal will include, but not be limited to the Technical 
Proposal and Price Proposal specified in and required by the RFP.  The 
State, in its sole discretion, may include the Contractor’s Proposal in the 
Contract Documents. 

 “Proposer” or “Proposers” means the Contractor providing a Proposal in 
response to the State’s Request for Proposals for this Agreement.  

 “RFP” means the State’s Request for proposals for this Project.  
 “RST” or “Revenue Service Testing” means the Post Installation Test–to 

occur during the initial full-public use of the NFTS, intended to verify 
NFTS reliability, availability, and accuracy. 

 “Records” means all working papers and such other information and materials 
as may have been accumulated by the Contractor in performing the Agreement, 
including but not limited to, documents, data, plans, books, computations, 
drawings, specifications, notes, reports, records, estimates, summaries, 
memoranda and correspondence, kept or stored in any form. 

 “Scope of Work” means the document, so named in the Table of Contents, 
attached hereto as Schedule A, that establishes specific requirements for 
this Agreement.   

 “Shop Drawings” means the drawings or sketches prepared by the Contractor 
for use in its manufacturing facility, assembly facility, or shop, to 
fabricate, assemble, and/or install parts of the NFTS, whether manufactured 
by it from raw materials or purchased from others in a ready-to-use 
condition. 

 “SSMP” means the Safety and Security Management Plan, a document, so named 
in the Table of Contents, and included in this Agreement. 

 “State” means the State of Connecticut, including the Department of 
Transportation (“Department” or “CTDOT”), and any office, department, 
board, council, commission, institution or other agency or entity of the 
State. 

 “Technical Proposal” means the portion of the Proposal submitted in 
response to the RFP that provides technical information on the proposed 
equipment and services. 

 “TVMS” means the Ticket Vending Machine System provided by Others. will be 
deployed on the new bus rapid transit corridor known as CTfastrak and at 
various satellite locations. 
 

Additionally, any undefined, capitalized terms used in this Agreement shall have 
the meanings that are ascribed to them in the Scope of Work. 
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ARTICLE 1.  FEDERAL AND STATE CODES, STANDARDS AND GUIDELINES 
 
All work required under the terms of this Agreement shall be performed in 
accordance with all applicable Federal and State codes, standards and guidelines 
including, but not limited to: 
 

A. Federal Requirements:  The Contractor agrees to comply with all 
applicable Federal Transit Administration Requirements, referred to 
in Appendix “A”, attached hereto and hereby made a part of this 
Agreement. 

 
B. Codes, standards and guidelines as specifically listed in the Scope 

of Work, Paragraph 1.11. 
 
C. Department of Transportation P5800.5, 1990 Emergency Response 

Guidebook. 
 
D. Federal Register - Volume 56 No. 173/Friday, September 6, 1991, 

Appendix A to part 37 - "Standards for Accessible Transportation 
Facilities", ADA Accessibility Guidelines for Buildings and 
Facilities" or latest revised edition. 

 
In case of conflict between the State and Federal codes, standards and guidelines 
listed above, the more stringent guidelines will prevail as the minimum. 
 
 
ARTICLE 2. CONTRACT TIME AND LIQUIDATED DAMAGES  
 
To meet the Milestones stipulated in Table 1-1 below, the Contractor shall work 
extended shifts and use premium time simultaneously at multiple project locations 
and multiple station locations in order to complete the Project by the completion 
date specified in this Agreement. The Contractor shall employ and maintain the 
necessary labor force and equipment to meet the deadlines set forth in this 
Agreement. 
 
The Contractor may be required to perform temperature sensitive work during the 
winter months.  Contractor shall protect this work from the cold and adverse 
conditions that the winter months may bring. There will be no additional 
compensation paid to the Contractor for this work but it shall be included in the 
general cost of the work. 
 
Failure of the Contractor to complete its work within the timeframes specified in 
the below Table 1-1 will result in the assessment against the Contractor of 
Liquidated Damages as described below. The Contractor shall comply with the 
following Milestones and access constraints: 
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TABLE 1-1, PROJECT MILESTONES 

# Description Date 

 Notice to Proceed 
(estimated) May 2, 2014 

Milestone No. 1 Phase 1: New farebox system 
and proof of payment 
system, all inspection and 
testing complete, excluding 
the Revenue Service Testing 
(RST)  

 

January 15, 2015 

 

Milestone No.2 

Phase 2: Smart card 
deployment, all inspection 
and testing complete, 
excluding the RST   

 

September 6, 2015

Milestone No. 3 Phase 3: Elimination of 
magnetic media, all 
inspection and testing 
complete, excluding the RST 

 

March 6, 2016 

Milestone No. 4 Completion of RST and 
system acceptance, commence 
warranty  

 

May 26, 2016 

 Completion of hardware 
warranty 

2 Years after 
Final  NFTS 
Acceptance 

 Completion of software 
warranty 

2 Years after 
Final  NFTS 
Acceptance 

 Completion of CDS services  60 months after 
start of revenue 

service 

 Optional services To be determined 
by CTDOT pursuant 
to the Scope of 

Work 
 
 
Milestone No. 1 –  January 15, 2015  

 
Contractor shall complete all Phase 1 installation and testing per the 
Scope of Work, excluding Section 31.3 Revenue Service Testing (RST) and 
have ready for service the new farebox system and proof of payment system.  
 
Liquidated Damages for Late Completion of Milestone No. 1: $8,500 per day 
for each day following January 15, 2015 with no maximum payment. 

 
Milestone No. 2 – September 6, 2015  
 

Contractor shall complete all Phase 2 installation and testing per the 
Scope of Work, excluding Section 31.3 Revenue Service Testing (RST) and 
have ready for service the new smart card system. 
 
Liquidated Damages for Late Completion of Milestone No. 2: $5,000 per day 
for each day following September 6, 2015 with no maximum payment. 

 
Milestone No. 3 –  March 6, 2016  

 
Contractor shall complete Phase 3, elimination of magnetic media, the 
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installation, inspection and testing complete per the Scope of Work, 
excluding Section 31.3 the Revenue Service Testing (RST).  
 
Liquidated Damages for Late Completion of Milestone No. 3: $2,000 per day 
for each day following March 6, 2016 with no maximum payment. 
 

Milestone No. 4 –  May 26, 2016  
 
Contractor shall complete Phase 4, completion of RST and system acceptance, 
commence warranty, including all work required on this Agreement for Final 
Acceptance.  This work includes completion of all installation, testing and 
reporting as required in the Scope of Work.  CTDOT’s granting of Final NFTS 
Acceptance shall be subject to the terms defined in the Scope of Work, and 
shall be predicated on successful completion of all prerequisite dependent 
Milestones and activities as described throughout the Scope of Work. 
 
Liquidated Damages for Late Completion of Milestone No. 4: $1,000 per day 
for each day following May 26, 2016, with no maximum payment. 
 

 
 
Liquidated Damages Terms and Conditions 
 
These Liquidated Damages provisions shall apply to all circumstances in which 
CTDOT does not verify in writing that the pertinent Agreement work has been 
completed by the Milestone completion dates and maximum work durations listed 
above.  If the Contractor does not complete the pertinent work on or before the 
applicable dates, CTDOT will deduct from monies otherwise owed to the Contractor 
the pertinent Liquidated Damages daily amount listed above for each calendar day 
that it takes the Contractor to complete said work beyond the Milestone date. 
 
 
ARTICLE 3. CONTRACTOR RESPONSIBILITIES  
 
Contractor shall perform the services and obligations required by this Agreement, 
including the Scope of Work and all other Schedules attached to and made a part of 
this Agreement. 
 
The Contractor shall design, manufacture, install, maintain, warrant, and manage 
operations of the NFTS for CTDOT and CTTransit in an efficient and satisfactory 
manner in accordance with relevant State of Connecticut standards, as may be 
amended, the provisions of this Agreement, and all applicable laws, rules and 
regulations.  The Contractor shall pay for all permits, licenses and fees to the 
city or town in which the work is to be performed.   
 
 
ARTICLE 4. PERSONNEL 
 
The Contractor shall be responsible for the performance of all of the work 
performed under this Agreement and shall utilize to the fullest extent the 
specialized expertise and experience of the personnel listed in the Proposal. 
 
CTDOT, at its discretion, shall have the right to demand the removal of any 
Contractor/subcontractor personnel by written notice.  All personnel removed shall 
be suitably replaced in a timely fashion.  The replacement personnel submitted for 
CTDOT approval must possess expertise and experience that, in the opinion of 
CTDOT, are equivalent to that which were being provided by the removed person.  
CTDOT must approve all replacement personnel prior to their beginning work.  The 
Contractor however, shall replace neither the personnel listed in the Proposal, 
nor their replacements, without the prior written approval of CTDOT, which CTDOT 
agrees will not be unduly withheld. 

 
If the Contractor, through circumstances beyond its control, is unable to provide 
the services of the personnel listed in the Proposal, the Contractor shall be 
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responsible for providing suitable other personnel for the performance of the 
particular items of work involved.  The personnel submitted to CTDOT for approval 
must possess expertise and experience, which, in the opinion of the CTDOT, are 
equivalent to what would have been provided by the originally listed person in the 
Proposal (or any replacements previously approved by CTDOT). 
 
The Contractor shall be responsible for any additional costs caused by the 
substitution of personnel.  In no event shall any substitution of personnel result 
in an increase in compensation to be paid by the State or a modification to the 
project schedule. 
 
 
ARTICLE 5. COMPLIANCE WITH LAWS 
 
Contractor shall be and remain in full compliance with Federal, State and 
municipal laws, ordinances, rules, regulations and orders relative to the use, 
operation, and maintenance of the NFTS.  The Contractor shall promptly notify the 
State of any violation of any such law, ordinance, rule, regulation or order which 
comes to the Contractor’s attention, and take action to promptly remedy such 
violation.      
 
 
ARTICLE 6. CHANGE ORDERS 

A. CTDOT may, at any time, with written notice to the Contractor, request 
changes to the Agreement (any such request, a “Change Order”).  Such 
changes shall not be unreasonably denied or delayed by the Contractor.  
Such changes may include, but are not be limited to, modifications or other 
changes required by new or amended State and/or Federal laws and 
regulations relating to functional requirements and processing procedures, 
or involving the correction of deficiencies. Prior to expiration of any 
warranty period, any changes required because the NFTS does not fully 
perform in accordance with this Agreement shall be made by the Contractor 
without charge to the State.  Any investigation necessary to determine the 
source of the problem requiring the change shall be done by the Contractor 
at its sole cost and expense. 

B. A Change Order may be issued only by CTDOT and must be in writing.  As soon 
as possible after the Contractor receives a written Change Order, but in no 
event later than fifteen (15) calendar days thereafter, the Contractor 
shall provide CTDOT with a written statement confirming the change has no 
price impact on the Agreement or, if there is a price impact, the 
Contractor shall provide CTDOT a written statement explaining the price 
increase or decrease involved in implementing the requested change.   

C. No Change Order with a price impact will be effective until the Contractor 
receives written confirmation from CTDOT.  

D. The following sections of Form 816 apply to all : Change Orders:– NFTS   
 

 

Article 1.04.02—Increased or Decreased Quantities of Minor Items, and 
Elimination of Minor Items 

Article 1.04.03—Changes in Quantities and Significant Changes in the 
Character of Work 

Article 1.04.04—Differing Site Conditions 
Article 1.04.05—Extra Work 
Article 1.08.08—Extension of Time 
Article 1.09.03—Increased or Decreased Quantities  

 Article 1.09.04—Extra and Cost-Plus Work 
 Article 1.09.05—Eliminated Items 
 
 
ARTICLE 7. PAYMENT TERMS 
 
CTDOT will make all payments to the Contractor upon presentation of an invoice 
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acceptable to CTDOT based on the payment schedule items listed in Table 2-1 - 
Schedule of Payments.   All payments will be made in United States Dollars, with 
no adjustments for fluctuation of valuation of this currency. Work performed is 
eligible for payment only when: 1) schedule payment items are successfully 
completed in the sequential order listed in Table 2-1 - Schedule of Payments, and 
2) the Contractor submits a valid invoice that can be approved for processing.    
 

A. General 
 
The Contractor agrees that under the provisions of this Agreement, as 
reimbursement for those actual, reasonable and necessary costs 
incurred by the Contractor, which are directly attributable or 
properly allocable to the Project, the Contractor may bill the State 
as defined herein.  Payments will be made by CTDOT within forty- five 
(45) days after receipt of properly prepared invoices submitted as 
specified herein.  All payments shall be governed by the following:   

 
1. For payment purposes only, CTDOT will adjust the NFTS pricing 

on Table 2-1 - Schedule of Payments in accordance with any 
executed Options and Change Orders. 

2. In no event shall the amount set forth in the invoices 
forwarded to CTDOT exceed 100% of the cost incurred by the 
Contractor to the date of the invoice. 

3. The Contractor shall provide written certification of 
completion at the time of each payment schedule item, 
certifying the successful completion of the item.  
Additionally, for payment approval by CTDOT, all requests for 
payment must be in compliance with all requirements of the 
Contract Documents. 

4. Documentation must be on file with the Contractor and 
forwarded, to CTDOT, to support the Contractor’s invoice costs. 
 The Contractor’s invoice will show a complete breakdown of the 
work components, CORE CT Contract Identification Number, and a 
completed Invoice Summary and Processing (ISP) form.  In 
addition, the invoices must contain the level of detail as 
required by CTDOT.  All invoices must meet or exceed generally 
accepted accounting standards, and must be in a format suitable 
for CTDOT's audit requirements.  CTDOT shall promptly pay the 
Contractor for all valid, complete and correct invoices or 
items set forth in such invoices, which are not in dispute.   

5. The Contractor shall maintain books and records as related to 
this Project in such a manner that supports each invoice based 
upon the actual costs incurred. 

6. Incomplete or incorrect entries in such records will be grounds 
for disallowance by CTDOT of any fees or expenses based upon 
such entries. If an audit should disclose any invoices that 
were submitted by the Contractor, and paid, exceed 100% of the 
Contractor’s actual costs, this excess shall be returned to the 
State.  

7. If the NFTS does not meet all of the requirements set forth in 
the Scope of Work, CTDOT may conditionally accept the NFTS and 
place it in revenue service pending receipt from Contractor of 
furnished materials and/or labor necessary to effectuate 
corrective action.  

8. If Options are accepted, the Contractor and CTDOT will 
negotiate and agree upon mutually satisfactory payment terms in 
accordance with the provisions of this Agreement. 

 
B. Invoice Rejection 
 
 An invoice, or portion thereof, submitted by the Contractor may be 

rejected by CTDOT for any or all of the following reasons: 
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1. The amount invoiced is inconsistent with Table 2-1 - Schedule 
of Payments, herein. 

2. The invoice is for performance of work under the Agreement that 
is in dispute or the Contractor has failed to otherwise comply 
with stated Agreement provisions. 

3. The item or services presented in the invoice, have not been 
accepted, and/or completed to CTDOT’s satisfaction. 

4. The quantity of items delivered by the Contractor is less than 
the quantity ordered by CTDOT. 

5. The items or services delivered by the Contractor, and being 
invoiced, do not meet the quality requirements of this 
Agreement. 

6. The Contractor has not submitted satisfactory documentation or 
other evidence required by CTDOT for processing of invoices. 
 

C. Schedule of Payments 
 
 Excluding payments associated with monthly-invoiced services (e.g., 

CDS and CTDOT authorized Options), payments of the Agreement lump sum 
shall be made according to Table 2-1 below.  The percentage for each 
payment schedule item shall be based on the total executed Agreement 
value, less the total contracted value of monthly-invoiced services. 
 Completion of all Milestones shall be subject to CTDOT approval, 
according to the terms stipulated in the Scope of Work. 

 
TABLE 2-1, SCHEDULE OF PAYMENTS 

 
 
 
 
 

Phase 1 

Task / Event Payment % of Lump Sum 
 

Phase 1 Preliminary 
Design Review Complete 3.00%  
Phase 1 Final Design 
Review Complete 10.00%  
Phase 1 First Article 
Configuration Inspection 5.00%  
Phase  1 Factory 
Acceptance Test Complete 10.00%  

Phase 1 Pilot Test 
Complete 5.00%  
Phase 1 System 
Acceptance 10.00% 43.00%

Phase 2 
Phase 2 Preliminary 
Design Review Complete 2.00%  
Phase 2 Final Design 
Review Complete 5.00%  
Phase  2 Factory 
Acceptance Test Complete 5.00%  
Install Phase 2 Farebox 
Software in Pilot 
Garage, Retail Sales 
System for Pilot, 
Customer Service Center 6.00%  
Phase 2 Pilot Garage 
Test Complete 3.00%
Phase 2 System 
Acceptance 3.00% 24.00%
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Phase 3 
Phase 3 Design Review 
Complete 5.00%
Manufacture Phase 3 
First Articles (Barcode 
Ticket Dispenser), 
Develop Phase 3 Farebox 
and updated mobile 
ticketing Software 3.00%
Phase 3 Factory 
Acceptance Test Complete 10.00%  
Phase 3 system fully in 
Service Complete 10.00%  

Full System Acceptance / 
Commence System Warranty 
to be provided in equal 
payments during the 
length of the warranty 5.00% 33.00%

TOTAL (Excluding 
payments associated with 
monthly-invoiced 
services (e.g., CDS and 
Proposal Options) 100.00%
 

 
 
Payments associated with monthly-invoiced services (e.g., CDS and CTDOT 
authorized proposal options) will be made at the monthly amount specified 
in the Price Proposal Form for CMS and, if authorized by CTDOT, any 
proposal options. 

 
D. Basis of Payment 
 
 Basis for payment for all work and services described within the 

Agreement shall be as follows: 
 

1. For each payment, the Contractor will be required to provide a 
waiver and release of lien document for all work performed.  In 
the event the Contractor has subcontracted any of the work, all 
subcontractors, prior to final payment, shall furnish the 
Contractor a valid waiver and release of lien document in a 
form acceptable to CTDOT for all work performed or the 
equipment or material furnished by each subcontractor. 

2. The acceptance by the Contractor of the final payment shall 
operate as and shall be a release of the State, and every 
member, agent, and employee thereof, from all claim and 
liability to the Contractor for anything done or furnished for, 
or relating to, the work, or for any act or neglect of the 
State or any person relating to or affecting the work. 

 
E. Payment for Change Orders 
 

The Contractor shall prepare invoice(s) for only executed valid 
Change Order(s) that are eligible for payment.  This eligibility is 
determined by either completion of the work or as defined per the 
Change Order documentation. 
 

 
ARTICLE 8. INTENTIONALLY OMITTED 
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ARTICLE 9. COOPERATION 
 
Should any claims, demands, suits or other legal proceedings be made or instituted 
by any person against the State in connection with this Agreement, the Contractor 
shall give the State all pertinent information and reasonable assistance in 
defense or other disposition thereof. The terms of this paragraph shall not be 
construed as a waiver of sovereign immunity. 
 
 
ARTICLE 10. REVIEW OF WORK 
 
Contractor shall permit CTDOT and/or the Federal Transit Administration or other 
Federal agencies to review at any time, all work performed under the terms of this 
Agreement at any stage of the work.    
 
 
ARTICLE 11. RESPONSIBILITY FOR ACCURACY OF WORK 
 
Contractor assumes full responsibility for the accuracy of its work produced under 
this Agreement, including any supplements thereto.  
 
 
ARTICLE 12. RELATIONSHIP WITH OTHERS 
 
Contractor shall cooperate fully with all representatives of all allied 
disciplines involved, including, but not necessarily limited to, other 
contractors, state personnel, CTTRANSIT, municipalities, official visitors, 
National Passenger Railroad Corporation (Amtrak), public utility companies and 
others engaged in the construction and readiness of CTfastrak and related 
projects; attend such meetings, discussions, hearings as may be requested from 
time to time by CTDOT to effectuate this cooperation; and comply with all 
directives given by CTDOT. 
 
 
ARTICLE 13. INSURANCE FOR THE CONTRACTOR AND SUBCONTRACTOR(S) 
 
The Contractor shall carry, and shall ensure that its subcontractor(s) carry, for 
the duration of this Agreement, and any extensions of this Agreement, with the 
State being named as an additional insured party, for paragraphs A and B below, 
the following minimum insurance coverage at no direct cost to the State.  In the 
event the Contractor secures excess/umbrella liability insurance to meet the 
minimum requirements specified in paragraphs A and/or B below, the State of 
Connecticut shall be named as an additional insured. 
 

A. COMMERCIAL GENERAL LIABILITY –  
 
 The Contractor shall carry Commercial General Liability Insurance, 

including Contractual Liability Insurance, providing for a total 
limit of One Million Dollars($1,000,000) for all damages arising out 
of bodily injuries to or death of all persons in any one accident or 
occurrence, and for all damages arising out of injury to or 
destruction of property in any one accident or occurrence, and, 
subject to that limit per accident, a total (or aggregate) limit of 
Two Million Dollars ($2,000,000) for all damages arising out of 
bodily injuries to or death of all persons in all  accidents or 
occurrences and out of injury to or destruction of property during 
the policy period. 
 

B. AUTOMOBILE LIABILITY –  
 
 The operation of all motor vehicles, including those hired or 

borrowed, used in connection with the Agreement shall be covered by 
Automobile Liability Insurance providing for a total limit of One 
Million Dollars ($1,000,000) for all damages arising out of bodily 
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injuries to or death of all persons in any one accident or 
occurrence, and for all damages arising out of injury to or 
destruction of property in any one accident or occurrence.  In cases 
where an insurance policy shows an aggregate limit as part of the 
automobile liability coverage, the aggregate limit must be at least 
Two Million Dollars ($2,000,000). 

 
 
C. WORKERS’ COMPENSATION –  
 
 With respect to all operations the Contractor performs, and all those 

performed for the Contractor by its subcontractor(s), the Contractor 
shall carry, and shall ensure that its subcontractor(s) carry, 
Workers’ Compensation Insurance and, as applicable, insurance 
required in accordance with the U.S. Longshore and Harbor Workers’ 
Compensation Act, in accordance with the requirements of the laws of 
the State of Connecticut and the laws of the United States 
respectively. 

 
D. BUILDER’S RISK –  
 

The Contractor shall maintain comprehensive replacement cost 
builder’s risk (completed value) insurance providing coverage for the 
entire work at the Project sites, including all fixtures, machinery 
and equipment, any heating, cooling and constituting a permanent part 
of the building and shall cover portions of work located away from 
the site, but intended for use at the site. If it is determined that 
all or a portion of the Project is located within an area designated 
as a Special Flood Hazard Area, the Contractor shall maintain flood 
insurance (no less than $10,000,000 sublimit). The State of 
Connecticut shall be named as Loss Payee.  

 
In conjunction with the above, the Contractor agrees to furnish to CTDOT a 
Certificate of Insurance, on a form acceptable to CTDOT, fully executed by an 
insurance company or companies satisfactory to CTDOT, for the insurance policy or 
policies required hereinabove, which policy or policies shall be in accordance 
with the terms of said Certificate of Insurance.   
 
The Contractor shall produce, within five (5) business days, a copy or copies of 
all applicable insurance policies requested by CTDOT. In providing said policies, 
the Contractor may redact provisions of the policy that are proprietary.  This 
provision shall survive the suspension, expiration or termination of this 
Agreement. 
 
 
ARTICLE 14. BONDING REQUIREMENTS 
 
CTDOT requires the Contractor to obtain Performance and Payment Bonds for this 
Agreement.  All bonds shall be reduced in the amount of the payments made to and 
by the Contractor at each of the payment Milestones.  The values of the bonds 
provided for this Agreement are as follows: 
 
Performance Bond - The Contractor shall obtain a performance bond in the amount of 
the Agreement.   
 
Payment Bond – The Contractor shall obtain a Payment Bond shall in an amount not 
less than the amount equal to the Agreement.     
 
 
ARTICLE 15. INDEMNIFICATION 
 

A. The Contractor shall indemnify, defend and hold harmless the State 
and its officers, representatives, agents, servants, employees, 
successors and assigns from and against any and all (1) Claims 
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arising, directly or indirectly, in connection with the Agreement, 
including the acts of commission or omission (collectively, the 
"Acts") of the Contractor or Contractor Parties;  and (2) 
liabilities, damages, losses, costs and expenses, including but not 
limited to, attorneys' and other professionals' fees, arising, 
directly or indirectly, in connection with Claims, Acts or the 
Agreement.  The Contractor shall use counsel reasonably acceptable to 
the State in carrying out its obligations under this section.  The 
Contractor’s obligations under this section to indemnify, defend and 
hold harmless against Claims includes Claims concerning 
confidentiality of any part of or all of the Contractor’s bid, 
proposal or any Records, any intellectual property rights, other 
proprietary rights of any person or entity, copyrighted or 
uncopyrighted compositions, secret processes, patented or unpatented 
inventions, articles or appliances furnished or used in the 
performance.   

 
B. The Contractor shall not be responsible for indemnifying or holding 

the State harmless from any liability arising due to the negligence 
of the State or any third party acting under the direct control or 
supervision of the State of Connecticut. 
 

C. The Contractor shall reimburse the State for any and all damages to 
the real or personal property of the State caused by the Acts of the 
Contractor or any Contractor Parties.  The State shall give the 
Contractor reasonable notice of any such Claims. 

 
D. The Contractor’s duties under this section shall remain fully in 

effect and binding in accordance with the Agreement, without being 
lessened or compromised in any way, even where the Contractor is 
alleged or is found to have merely contributed in part to the Acts 
giving rise to the Claims and/or where the State is alleged or is 
found to have contributed to the Acts giving rise to the Claims. 

 
E. The Contractor shall carry and maintain at all times during the term 

of the Agreement, and during the time that any provisions survive the 
term of the Agreement, sufficient general liability insurance to 
satisfy its obligations under this Agreement.  The Contractor shall 
name the State as an additional insured on the policy and shall 
provide a copy of the policy to CTDOT prior to the effective date of 
the Agreement.  The Contractor shall not begin performance until the 
delivery of the policy to CTDOT.  The State shall be entitled to 
recover under the insurance policy even if a body of competent 
jurisdiction determines that CTDOT or the State is contributorily 
negligent. 

 
F. This section shall survive the termination of the Agreement and shall 

not be limited by reason of any insurance coverage. 
 
 
 
ARTICLE 16. NEGLIGENCE OR OMISSIONS OF THE CONTRACTOR OR SUBCONTRACTOR 
 
The Contractor shall be responsible for paying any and all fines or damages 
associated with negligent acts or omissions of the Contractor, its employees, or 
subcontractors employed by the Contractor.  The cost of all such fines and damages 
are not transferable to the State.  
 

 
ARTICLE 17. COVENANT AGAINST CONTINGENT FEES 
 
Contractor warrants that it has not employed or retained any company or person 
other than a bona fide employee working solely for the Contractor, to solicit or 
secure this Agreement, and that it has not paid or agreed to pay any company or 
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person, other than bona fide employees working solely for the Contractor, any fee, 
commission, percentage, brokerage fee, gift, or any other consideration, 
contingent upon or resulting from the award or making of this Agreement.  In the 
event of a breach or violation of the above stipulation, CTDOT shall have the 
right to annul this Agreement without liability, or, in its discretion, to deduct 
from the agreed price or consideration, or otherwise recover, the full amount of 
such fee, commission, percentage, brokerage fee, gift, or contingent fee. 
 
 
ARTICLE 18. ASSIGNMENT OR TRANSFER OF AGREEMENT 
 
Contractor shall not sublet, sell, transfer, assign, or otherwise dispose of the 
Agreement or any portion of it, or of the work provided for in the Agreement, or 
of its right, title, or interest in the Agreement, to any person, firm, 
partnership, or corporation without the written consent of CTDOT. For breach or 
violation of the above stipulation, CTDOT shall have the right to annul this 
Agreement without liability. 
 
The Contractor shall not subcontract any portion of the work required for the 
completion of this Agreement without the prior written approval of CTDOT.  The 
form of any subcontract shall be as developed by the Contractor and must be 
approved by CTDOT. 
 
 
ARTICLE 19. SAFETY AND SECURITY 
 
The Contractor assumes full responsibility for the safety and security of its 
work. All work shall be performed in a manner that will ensure the safety of 
personnel and the work, and prevent safety hazards and exposure of personnel and 
equipment to hazardous or potentially hazardous conditions. All work  performed in 
conjunction with the Project shall comply with the requirements of the Department 
of Labor, Occupational Safety and Health Administration (OSHA) provisions, as well 
as those of State and local regulations. 
 
The Contractor shall take all steps necessary to protect public safety in and 
around all work areas and shall comply with all State rules and regulations 
including attending safety certification training. Prior to the start of revenue 
service on a daily basis, Contractor shall take provisions, including the 
following, to ensure public safety. Proper signage and barricades shall be placed 
around all work areas to facilitate pedestrian flow and prevent personal injury. 
Floor surfaces shall be left in a sound and level condition, and all tripping 
hazards shall be eliminated. Contractor shall take additional safety precautions 
when, in the opinion of CTDOT, unsafe conditions exist.  
 
Stations and other property where and when the Contractor or its subcontractor(s) 
are engaged in Project activities shall be protected by the Contractor and/or its 
subcontractor(s) at all times. Contractor shall not create any conditions which 
compromise security or allow unpaid use of State services.  
 
The Contractor shall comply with all safety and security requirements associated 
with the CTfastrak “Safety and Security Management Plan (SSMP)”, a copy of the 
current version of which is attached hereto and made a part hereof as Schedule D. 
This document is reviewed and amended at regular intervals to appropriately 
address the site conditions of safety and security for the program. Contractor 
shall be responsible for complying with the most up-to-date version of the SSMP 
throughout the term of this Agreement. 
 
 
ARTICLE 20. WARRANTY 
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Contractor unconditionally warrants and guarantees to the State all NFTS 
components and systems.  The Warranty shall include, but not be limited to, all 
software, equipment, designs, workmanship, installation, services, material, 
devices, apparatus, components, assemblies, parts, and operational spare parts 
furnished under this Agreement.  The Contractor shall certify in writing that all 
materials and workmanship supplied under the Agreement are: 1) in compliance with 
the Agreement requirements, 2) fit for the intended purpose, as specified in the 
Agreement, and 3) free of defects. 

The Contractor additionally represents and warrants : 1) that the Contractor has 
reviewed and evaluated, or shall review and evaluate, all information furnished by 
the State whether in the Scope of Work, Contract Documents, design meetings, 
reviews or testing, 2) that the Contractor has made or shall make all inquiries 
necessary such that Contractor is fully aware of the business requirements and 
intended uses of the NFTS as set forth or referenced in the Contract Documents, 3) 
that all work performed by the Contractor shall satisfy such requirements in all 
material respects, and, 4) that the Contractor is not aware of any material 
discrepancies among objectives as set forth in the Scope of Work. 
 
The design and manufacture of the NFTS will reflect its intended use as defined in 
the Agreement.  The NFTS will meet the standards of safety and reliability for the 
intended environment, as specified in the Agreement, and all applicable Federal, 
State and local design and construction codes, ordinances and standards.   
 

The Contractor shall maintain objective evidence that the NFTS meets the 
contractual Duration requirements, and document any areas where the contractual 
requirements are not met. 

A. General 
The Contractor warrants that all of the  NFTS equipment and software 
to be furnished under this Agreement will be free from defects in 
material and workmanship and meet the requirements of the Agreement.  

 
All Contractor-supplied  hardware and software will be warranted from 
NFTS Final Acceptance, which will be also be defined as the beginning 
of the “warranty count-down.”  

 
1. Software Warranty 

For all Contractor-supplied  NFTS software, the Contractor 
shall provide a warranty for a period of two (2) years after 
warranty count-down commences (the “Software Warranty”).  

 
The period from first  NFTS delivery to the conclusion of the 
2-year software warranty shall constitute the “Software 
Warranty Period.” 

 
All warranties supplied by the providers of software shall be 
conveyed to the State upon delivery. 

 
2. Hardware Warranty 

For  NFTS equipment, the Contractor shall provide a warranty 
for a period of two (2) years after warranty count-down 
commences (the “Hardware Warranty”). 

 
The period from first  NFTS delivery to the conclusion of the 
2-year hardware warranty shall constitute the “Hardware 
Warranty Period.”   

 
B. Work To Be Performed Under Warranty  

As described in the Scope of Work and as modified by any exercised 
options for hardware maintenance services, the Contractor shall 
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perform the remedial work to correct any and all actual and reported 
deficiencies, which shall include the repair or replacement, at the 
Contractor's option, of equipment, components, devices, and/or 
materials, and the reprogram/update of software defects.   

 
Unless CTDOT exercises the Options for hardware maintenance services, 
CTDOT shall be exclusively responsible for performing any remedial 
tasks identified in the Scope of Work.  CTDOT shall also manage and 
control the deployment of all software corrections and updates, and 
no software corrections or updates shall be deployed in the  NFTS 
software without CTDOT’s written authorization and prior verification 
in CTDOT’s maintenance and test facility. 

   
1. Software Warranty 

During the Software Warranty Period, the Contractor shall 
provide the warranty services described in the Scope of Work. 

 
Software Corrections 
Failure of the Contractor to provide effective software 
corrections in the allotted time may result in reductions to 
the final Software Warranty close-out payment as defined below. 
Such reduced payments shall be at the sole discretion of CTDOT. 
The penalties provided for herein shall be CTDOT’s sole remedy 
for the Contractor’s failure to meet the stated warranty 
response times.   

 
Late Resolution Penalties defined below shall apply only to 
software defects identified after commencement of the Software 
Warranty count-down.  The Contractor shall resolve software 
defects identified prior to the Software Warranty count-down. 

 
For critical and urgent defects, if a workaround is delivered 
on time, or if late penalties were assessed for a late 
workaround, no further penalties shall be assessed for late 
delivery of a permanent solution; nonetheless, the Contractor 
shall make all reasonable efforts to provide permanent 
solutions according to a schedule agreed upon by CTDOT.   
 

Defect 
Severity Resolution Due Late Resolution Penalty 

1 – Critical As defined in the 
Scope of Work 

$250 per hour
$10,000 cap per incident 

2 – Urgent As defined in the 
Scope of Work 

$500 per day 
$2,500 cap per incident 

3 – Important As defined in the 
Scope of Work 

$50 per day 
$1,000 cap per incident 

4 – Low As defined in the 
Scope of Work 

No Late Resolution Penalties 
apply 

 
$500 withholding per 

unresolved incident as per 
Paragraph F.1 below 

 
 

The Contractor’s obligations for software updates during the 
Software Warranty Period are defined in the Scope of Work. 

 
2. Hardware Warranty 

During the Hardware Warranty Period, all shipping costs shall 
be billed directly from the shipping company to the Contractor. 
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For those items the Contractor deems fragile, the Contractor 
shall supply shipping containers in sufficient quantity to 
support anticipated need.   

 
The Hardware Warranty will cover all parts and Contractor labor 
associated with the factory repair or replacement of the 
equipment during the Hardware Warranty Period.  

 
For each defective  NFTS component returned to the Contractor’s 
facility, the Contractor shall, at its discretion, repair or 
replace the defective component and return the functioning unit 
to the State within an average of 30 calendar days, not to 
exceed 45 calendar days of receipt of the defective component. 
  
Hardware items repaired or replaced under warranty shall be 
warrantied against further failures and defects for a period of 
90 calendar days or the remaining Hardware Warranty Period, 
whichever is longer. 

C. Warranty Exceptions 
The Warranty shall not apply to any equipment which has been damaged 
through accident or negligence, or which has been subjected to other 
than normal use, or modified by CTDOT without the Contractor’s prior 
written approval.  For purposes of this Warranty, normal use shall 
mean conditions prevalent in the State’s vehicles and on the State’s 
rail platforms.  Temperature, humidity, solar heating, precipitation 
(for outdoor equipment), vehicle vibration (for on-board equipment), 
routine cleaning activities, routine snow-removal methods (for 
outdoor equipment), and all other ambient conditions present in the 
central Connecticut region shall be considered normal operating 
conditions for this equipment.  

 
D. Items Not Covered 

The Warranty shall not cover the replacement of consumable parts nor 
items which are replaced in a usual and scheduled preventative 
maintenance program such as light bulbs, or items which are subject 
to normal wear and tear as a result normal use. 

 
E. Unresolved Warrantable Items Remaining at Conclusion of Warranty 

Periods 
All warrantable defects that remain unresolved upon the expiration of 
the Software Warranty Period and/or the Hardware Warranty Period, as 
applicable, shall be subject to the following resolution criteria: 

 
1. Unresolved Warrantable Software Defects 

The final Software Warranty payment, as stipulated in Article 
7, may, at CTDOT’s discretion, be reduced by a value 
representing the sum of the maximum late resolution penalties 
or withholding amounts of all unresolved warrantable software 
defects.  As the unresolved software defects are corrected and 
verified by CTDOT, the withheld values shall be paid; such 
payments may, at CTDOT’s discretion, be reduced by any 
applicable late resolution penalties. 
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2. Unresolved Warrantable Hardware Defects 
The final Hardware Warranty payment, as stipulated in Article 
7, may, at CTDOT’s discretion, be reduced by a value 
representing the sum of the value of all warrantable hardware 
items that are pending repair or replacement.  These values 
shall be based on the relevant prices included on the  NFTS 
pricing forms.  As hardware items are repaired or replaced, 
CTDOT shall pay the withheld amount upon satisfactory 
conclusion of the 90-day warranty for repaired / returned 
parts.   

 
 
ARTICLE 21. SPARE PARTS FOR STATE INVENTORY 
 
The Contractor shall guarantee that all parts and modules will be made available 
in the latest configuration of such parts and modules for a period of ten (10) 
years after completion of the warranty for a price equivalent to the negotiated 
contract price indexed to the United States Producer Price Index (PPI) published 
in the Wall Street Journal the month prior to the issuance of a purchase order for 
such parts. 
 
 
ARTICLE 22.  CONTROL OF THE WORK AND CLAIMS (from FORM 816) 
 
The following sections of Form 816 apply to this Agreement and capitalized terms 
referenced in such sections have the definitions ascribed to them in Form 816.  In 
the event of any conflict between the following sections of Form 816 and any other 
provision of the Agreement, the more stringent term or terms will govern, with 
preference given, otherwise, to the following sections of Form 816: 
 

SECTION  1.05 CONTROL OF THE WORK 
1.05.01—Authority of Engineer 
1.05.02—Plans, Working Drawings and Shop Drawings 
1.05.03—Conformity with Plans and Specifications 
1.05.05—Cooperation by Contractor 
1.05.06—Cooperation with Utilities (Including Railroads) 
1.05.07—Coordination with Work by Other Parties 
1.05.08—Schedules and Reports 
1.05.09—Authority of Inspectors 
1.05.10—Inspection 
1.05.11—Removal of Defective or Unauthorized Work 
1.05.12—Payrolls 
1.05.13—Examining and Copying Contractor's Records 
1.05.15—Markings for Underground Facilities 
1.05.16—Dimensions and Measurements 
 

 
SECTION 1.11 CLAIMS 
1.11.01—General 
1.11.02—Notice of Claim 
1.11.03—Record Keeping 
1.11.04—Claim Compensation 
1.11.05—Required Claim Documentation 
1.11.06—Auditing of Claims 

 
 
ARTICLE 23. INTENTIONALLY OMITTED 
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ARTICLE 24. DETERMINATION OF EXTRA WORK 
 
CTDOT shall consider as Extra Work that work which the Contractor is directed to 
perform beyond the scope and character of this Agreement.  Upon presentation by 
the Contractor of a request for payment for such work, the request shall be 
evaluated by CTDOT and, if found valid, CTDOT shall authorize payment therefore.  
In the event the Contractor requests payment for Extra Work which CTDOT determines 
is without basis or foundation, CTDOT may reject such request. The decision of 
CTDOT on the request for payment of Extra Work shall be final and binding.   
 
 
ARTICLE 25. PROGRESS PAYMENTS 
 
CTDOT shall pay the Contractor for work performed in accordance with the terms 
specified in this Agreement.  Contractor requests for payment may be submitted not 
more frequently than monthly in accordance with the payment schedule and shall be 
made on forms furnished by CTDOT in accordance with the then current format of the 
State.  
 
 
ARTICLE 26. CONTRACT ASSIGNMENT 
 
This contract is assignable by CTDOT at any time for the duration of the Project 
as identified in the Scope of Work and the Agreement.   
 
 
ARTICLE 27. OWNERSHIP OF DOCUMENTS AND RIGHTS IN DATA 
 
The Contractor warrants that the processes, design, equipment, materials, or 
devices used in providing the services shall be delivered free of any rightful 
claim of any third party for infringement of any patent, copyright, or other 
intellectual property or proprietary right.  If a suit or proceeding based on a 
claimed infringement of a patent or copyright is brought against the State the 
Contractor shall, at its own expense, defend or settle any such suit or proceeding 
if authorized to do so in writing by CTDOT, and indemnify and hold harmless CTDOT, 
its subsidiaries, agents, and employees from all liability, reasonable damages, 
costs, and expenses associated therewith, including, without limitation, defense 
costs and attorney fees. 
 
All documents, materials, procedures, and processes prepared and/or developed by 
the Contractor, its subcontractors and/or subconsultants pursuant to this 
Agreement shall become the intellectual property of the State.  All documents, 
materials, procedures, and processes prepared and/or developed by the Contractor, 
its subcontractors and/or subconsultants shall be provided to CTDOT.  Original 
copies, including any electronic media of such shall be delivered to CTDOT upon 
completion of the services or termination of the services.  With CTDOT’s 
concurrence, the Contractor shall be permitted to retain copies of such documents, 
materials, procedures, and processes prepared and/or developed by the Contractor, 
its subcontractors and/or subconsultants for the Contractor to further its general 
technical proficiency; however, publication and/or use of this material is subject 
to the terms and conditions of this agreement. 
 
No material or technical data prepared by the Contractor under this Agreement is 
to be released to or used by any other person except as necessary for the 
performance of the contracted services.  All press releases or information to be 
published in print or electronic media shall be distributed only after the 
Contractor has first received in writing, authorization from CTDOT. 
 
Except for the Contractor’s pre-existing proprietary software, CTDOT shall have 
the right to use, duplicate, modify, or disclose the technical data and the 
information conveyed therein, in whole or in part, in any manner whatsoever, and 
to have or permit others within the State to do so.  Except for the Contractor’s 
pre-existing proprietary software, the Contractor grants to the State and to its 
officers, agents, and employees acting within the scope of their official duties, 



 

 

 
 
 23

a royalty-free license to publish, translate, reproduce, deliver, and use as they 
deem fit all technical data supplied for this Agreement covered by copyright.  No 
such copyrighted matter shall be included in the technical data furnished 
hereunder without the written permission of the copyright owner for the State to 
use in the manner herein described. 
 
 
ARTICLE 28. REVISIONS IN ORGANIZATION  
 
The Contractor shall notify the State in writing when there is a change in its 
Connecticut Certificate of Registration with the Connecticut Secretary of State’s 
Office, or a change in the individual(s) in charge of the work specified herein.  
Neither change shall relieve the Contractor of any responsibility for the accuracy 
and completeness of all services and products of the work under this Agreement, 
including any supplements thereto. 
 
 
ARTICLE 29. BREACH 
 

A. If either party breaches the Agreement in any respect, the non-
breaching party shall provide written notice of the breach to the 
breaching party by overnight or certified mail, return receipt 
requested, to the most current address the breaching party has 
furnished for the purposes of correspondence and afford the breaching 
party an opportunity to cure such breach within thirty (30) days from 
the date that the breaching party receives the notice.  In the case 
of a Contractor breach, CTDOT may set forth any period greater or 
less than thirty (30) days, so long as such time period is otherwise 
consistent with the provisions of this Agreement (for the purposes of 
this paragraph, the time period set forth by the non-breaching party 
shall be referred to as the “right to cure period”).  The right to 
cure period shall be extended if the non-breaching party is satisfied 
that the breaching party is making a good faith effort to cure, but 
the nature of the breach is such that it cannot be cured within the 
right to cure period. 
 

B. In the event of a breach, CTDOT may require the Contractor to prepare 
and submit to CTDOT a corrective action plan in connection with an 
identified breach.  The corrective action plan will provide a 
detailed explanation of the reasons for the cited deficiency, the 
Contractor’s assessment or diagnosis of the cause, and a specific 
proposal to cure or resolve the deficiency.  The Contractor shall 
submit the corrective action plan within ten (10) business days 
following the request for the plan by CTDOT and is subject to 
approval by CTDOT, which approval shall not unreasonably be withheld. 
 Notwithstanding the submission and acceptance of a corrective action 
plan, the Contractor remains responsible for achieving all 
performance criteria as identified in the Scope of Work. The 
acceptance of a corrective action plan shall not excuse prior 
substandard performance, relieve the Contractor of its duty to comply 
with performance standards, or prohibit CTDOT from pursuing 
additional remedies or other approaches to correct substandard 
performance.   

 
C. The written notice of the breach may include an effective termination 

date.  If the identified breach is not cured by the stated 
termination date, unless otherwise modified by the non-breaching 
party in writing prior to such date, no further action shall be 
required of any party to effect the termination as of the stated 
date. If the notice does not set forth an effective termination date, 
the non-breaching party shall be required to provide the breaching 
party no less than twenty-four (24) hours written notice prior to 
terminating the Agreement, such notice to be provided in accordance 
with Article 33 hereof. 
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D. If CTDOT reasonably and in good faith determines the Contractor has 

not performed in accordance with the Agreement, CTDOT may withhold 
payment in whole or in part in an amount reasonably related to the 
non-performance pending resolution of the performance issue, provided 
that CTDOT notifies the Contractor in writing prior to the date that 
the payment would have been due. 

 
E. Notwithstanding any provisions in this Agreement, CTDOT may terminate 

this Agreement with no right to cure period for the Contractor’s 
breach or violation of any of the provisions in the section 
concerning representations and warranties and revoke any consent to 
assignments given as if the assignments had never been requested or 
consented to, without liability to the Contractor or Contractor 
Parties or any third party.   

 
F. Termination under this Breach section is subject to the provisions of 

the Termination section in this Agreement. 
 
 

ARTICLE 30. TERMINATION 

A. Notwithstanding any provisions in this Agreement, CTDOT, through a 
duly authorized employee, may terminate the Agreement whenever CTDOT 
makes a written determination that such termination is in the best 
interests of the State.  CTDOT shall notify the Contractor in writing 
of termination pursuant to this section, which notice shall specify 
the effective date of termination and the extent to which the 
Contractor must complete its performance under the Agreement prior to 
such date. 
 

B. Notwithstanding any provisions in this Agreement, CTDOT, through a 
duly authorized employee, may, after making a written determination 
that the Contractor has breached the Agreement, terminate the 
Agreement in accordance with the provisions in the Breach section of 
this Agreement.    

 
C. CTDOT shall send the notice of termination via certified mail, return 

receipt requested, to the Contractor at the most current address 
which the Contractor has furnished to CTDOT for purposes of 
correspondence, or by hand delivery.  Upon receiving the notice from 
CTDOT, the Contractor shall immediately discontinue all services 
affected in accordance with the notice, undertake commercially 
reasonable efforts to mitigate any losses or damages and deliver to 
CTDOT all Records.  The Records are deemed to be the property of 
CTDOT and the Contractor shall deliver them to CTDOT no later than 
thirty (30) days after the termination of the Agreement or fifteen 
(15) days after the Contractor receives a written request from CTDOT 
for the Records.  The Contractor shall deliver those Records that 
exist in electronic, magnetic or other intangible form in a non-
proprietary format, such as, but not limited to, ASCII or .TXT.     

 
D. Upon receipt of a written notice of termination from CTDOT, the 

Contractor shall cease operations as CTDOT directs in the notice, and 
take all actions that are necessary or appropriate, or that CTDOT may 
reasonably direct, for the protection, and preservation of the goods 
and any other property.  Except for any work which  CTDOT directs the 
Contractor to perform in the notice prior to the effective date of 
termination, and except as otherwise provided in the notice, the 
Contractor shall terminate or conclude all existing subcontracts and 
purchase orders and shall not enter into any further subcontracts, 
purchase orders or commitments.   
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E. CTDOT shall, within forty-five (45) days of the effective date of 
termination, reimburse the Contractor for its work rendered and 
accepted by CTDOT or for any goods delivered by the Contractor, in 
addition to all reasonable actual costs incurred after termination in 
completing those portions of the work which the notice required the 
Contractor to complete.  However, the Contractor is not entitled to 
receive and CTDOT is not obligated to tender to the Contractor any 
payments for anticipated or lost profits or loss of overhead.  Upon 
request by CTDOT, the Contractor shall assign to CTDOT, or any 
replacement contractor which CTDOT designates, all subcontracts, 
purchase orders, and other commitments, deliver to CTDOT all Records 
and other information pertaining to its performance, and remove from 
State premises, whether leased or owned, all of the Contractor’s 
property, equipment, waste material and rubbish related to its work, 
all as CTDOT may request. 
 

F. Materials obtained by the Contractor for the Project, if they have 
been inspected, tested as required, and accepted by CTDOT, but have 
not been incorporated into the Project construction, shall, if CTDOT 
and the Contractor so agree, be purchased by CTDOT from the 
Contractor at their actual cost shown on receipted bills.  To this 
cost shall be added all actual costs for delivery at such points of 
delivery as may be designed by the State, as shown by actual cost 
records.  If CTDOT does not agree to purchase such materials, CTDOT 
shall reimburse the Contractor for any reasonable restocking fees and 
handling costs incurred by the Contractor in returning said materials 
to the vendor.   

G. For breach or violation of any of the provisions in the section 
concerning representations and warranties, CTDOT may terminate the 
Agreement in accordance with its terms and revoke any consents to 
assignments given as if the assignments had never been requested or 
consented to, without liability to the Contractor or Contractor 
Parties or any third party.   
 

H. Upon termination of the Agreement, all rights and obligations shall 
be null and void, so that no party shall have any further rights or 
obligations to any other party, except with respect to the sections 
which survive termination.  All representations, warranties, 
agreements and rights of the parties under the Agreement shall 
survive such termination to the extent not otherwise limited in the 
Agreement and without each one of them having to be specifically 
mentioned in the Agreement. 

 
I. Termination of the Agreement pursuant to this section shall not be 

deemed to be a breach of the Agreement by CTDOT or the State.  
 

J. Termination of the Contract shall not relieve the Contractor of its 
responsibilities for the completed Project, nor shall it relieve the 
Contractor’s surety of its obligation concerning any claims arising 
out of the work performed, until the requirements of this section and 
Form 816 Article 1.08.13 have been met. 
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ARTICLE 31. CONFLICTS BETWEEN DOCUMENTS AND AGREEMENT 
 
In case of conflict between the terms of this Agreement and the terms or 
requirements of documents mentioned herein, the more stringent requirement, as 
determined by the State, shall govern.  
 
 
ARTICLE 32. CONNECTICUT REQUIRED CONTRACT/AGREEMENT PROVISIONS - SPECIFIC EQUAL 

EMPLOYMENT OPPORTUNITY RESPONSIBILITIES 
 
Contractor hereby acknowledges and agrees to comply with the Connecticut Required 
Contract/Agreement Provisions entitled "Specific Equal Employment Opportunity 
Responsibilities", dated March 3, 2009, as may be amended from time to time, a 
copy of which is attached hereto and made a part hereof as Schedule H. 
 
 
ARTICLE 33. NOTICE BETWEEN PARTIES TO AGREEMENT 
 
Any “Official Notice” from one such party to the other such party (or parties), in 
order for such Notice to be binding thereon, shall: 
 

A. Be in writing (hardcopy) addressed to: 
 

1. When CTDOT is to receive such Notice - 
      
  Commissioner of Transportation 
  Connecticut Department of Transportation, 
  2800 Berlin Turnpike 
  P.O. Box 317546, 
  Newington, Connecticut 06131-7546; 
 
2. When the Contractor is to receive such Notice- 
  
  TBD 

 
B. Be delivered in person with acknowledgement of receipt or be mailed 

by the United States Postal Service - "Certified Mail" to the address 
recited herein as being the address of the party(ies) to receive such 
Notice; and 

 
C. Contain complete and accurate information in sufficient detail to 

properly and adequately identify and describe the subject matter 
thereof. 

 
The term "Official Notice" as used herein, shall be construed to include, but not 
be limited to, any request, demand, authorization, direction, waiver, and/or 
consent of the party(ies) as well as any document(s), including any  
electronically - produced versions, provided, permitted, or required for the 
making or ratification of any change, revision, addition to or deletion from the 
document, contract, or agreement in which this "Official Notice" specification is 
contained. 
 
Further, it is understood and agreed that nothing hereinabove contained shall 
preclude the parties hereto from subsequently agreeing, in writing, to designate 
alternate persons (by name, title, and affiliation) to which such Notice(s) is 
(are) to be addressed; alternate means of conveying such Notice(s) to the 
particular party(ies); and/or alternate locations to which the delivery of such 
Notice(s) is (are) to be made, provided such subsequent agreement(s) is (are) 
concluded pursuant to the adherence to this specification. 
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ARTICLE 34. PROMPT PAYMENT TO SUBCONTRACTOR(S) AND RELEASE OF RETAINAGE 
 
Contractor hereby acknowledges and agrees to comply with the policies enumerated 
in “Commissioner's Letter dated October 26, 1988 Re: Prompt Payment to 
Subcontractor(s)”, a copy of which is attached hereto and made a part hereof as 
Schedule I. 
 
The Contractor shall pay the subcontractor for work performed within thirty (30) 
days after the Contractor receives payment for the work performed by the 
subcontractor. Also, any retained monies regarding a subcontractor's work shall be 
paid to the subcontractor within thirty (30) days after satisfactory completion of 
all the subcontractor's work.   
 
For the purpose of this Article, satisfactory completion shall have been 
accomplished when: 
 

 The subcontractor has fulfilled the contract requirements of both the 
State and the subcontract for the subcontracted work, including the 
submission of all submittals and audit requirements stipulated in 
this Agreement, when applicable, and 

 
 The work done by the subcontractor has been reviewed and accepted by 

the Contractor and final approval of the subcontractor's work has 
been determined and agreed upon. 

 
If the Contractor determines that a subcontractor's work is not complete, the 
Contractor shall notify the subcontractor and CTDOT, in writing, of the reasons 
why the subcontractor's work is not complete.  This written notification shall be 
provided to the subcontractor and CTDOT within twenty-one (21) days of the 
subcontractor's completion of work. 
 
The above requirements are also applicable to all sub-tier subcontractors and the 
above provisions shall be made a part of all subcontract agreements. 
 
Failure of the Contractor to comply with the provisions of this Article will be 
considered when opportunities for similar work arise in the future. 
 
 
ARTICLE 35. CONNECTICUT DEPARTMENT OF TRANSPORTATION SUBCONSULTANT PAYMENT LOG 
 
Contractor understands and agrees that if requested, a “Connecticut Department of 
Transportation Subconsultant Payment Log” Form shall be completed quarterly 
(January, April, July, and October) and furnished to CTDOT for each subcontractor 
the Contractor utilizes under this Agreement.  Instructions for completing and 
processing this form are stipulated on its reverse side.  A copy of said form is 
attached hereto and made a part hereof as Schedule J.  (All references to 
“Subconsultant” or “subconsultant” appearing in the “Subconsultant Payment Log” 
attached to and made a part of said Commissioner’s Letter shall be construed to 
mean “Subcontractor” or “subcontractor.”) 
 
 
ARTICLE 36.  ETHICS SUMMARY 
 
Pursuant to the requirements of Section 1-101qq of the Connecticut General 
Statutes, the summary of State ethics laws developed by the State Ethics 
Commission pursuant to section 1-81b of the Connecticut General Statutes is 
incorporated by reference into and made a part of the Agreement as if the summary 
had been fully set forth in the Agreement.   
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ARTICLE 37. CODE OF ETHICS FOR PUBLIC OFFICIALS AND LOBBYISTS 
 
The Contractor hereby acknowledges and agrees to comply with the policies 
enumerated in “Connecticut Department of Transportation Policy Statement No. F&A-
10 Subject:  Code of Ethics Policy”, June 1, 2007, a copy of which is attached 
hereto and made part hereof as Schedule K.  The Contractor is also required to 
complete the “Certification Regarding Lobbying”, a copy of which is attached 
hereto and made part hereof as Schedule O. 
 
The Contractor shall comply with the provisions contained in Section 1-86e of the 
Connecticut General Statutes, which provides as follows: 
 
 (a) No person hired by the state as a consultant or independent 

contractor shall: 
 
  (1) Use the authority provided to the person under the contract, or 

any confidential information acquired in the performance of the 
contract, to obtain financial gain for the person, an employee 
of the person or a member of the immediate family of any such 
person or employee; 

                   
  (2) Accept another state contract which would impair the 

independent judgment of the person in the performance of the 
existing contract; or 

 
  (3) Accept anything of value based on an understanding that the 

actions of the person on behalf of the state would be 
influenced. 

 
 (b) No person shall give anything of value to a person hired by the state 

as a consultant or independent contractor based on an understanding 
that the actions of the consultant or independent contractor on 
behalf of the state would be influenced. 

 
 
ARTICLE 38. CORE AGREEMENT/CONTRACT PURCHASE ORDER 
 
This Agreement itself is not an authorization for the Contractor to provide goods 
or begin performance in any way.  The Contractor may provide goods or begin 
performance only after it has received a duly issued purchase order against the 
Agreement.  A Contractor providing goods or commencing performance without a duly 
issued purchase order in accordance with this section does so at the Contractor’s 
own risk.  
 
CTDOT shall issue a purchase order against the Agreement directly to the 
Contractor and to no other party. 
 
 
ARTICLE 39. PAYMENT OF RECOVERABLE COSTS DUE THE STATE 
 
CTDOT shall have the right to set-off against amounts otherwise due the Contractor 
under this Agreement or under any other agreement or arrangement that the 
Contractor has with the State (a) any costs that the State incurs which are due to 
the Contractor's non-compliance with this Agreement and (b) any other amounts that 
are due and payable from the Contractor to the State.  Any sum taken in set-off 
from the Contractor shall be deemed to have been paid to the Contractor for 
purposes of the Contractor's payment obligations under Connecticut General Statute 
Section 49-41c. 
 
 



 

 

 
 
 29

ARTICLE 40. EXECUTIVE ORDERS  
 
That this Agreement is subject to the provisions of Executive Order No. Three of 
Governor Thomas J. Meskill, promulgated June 16, 1971, concerning labor employment 
practices, Executive Order No. Seventeen of Governor Thomas J. Meskill, 
promulgated February 15, 1973, concerning the listing of employment openings, and 
Executive Order No. Sixteen of Governor John G. Rowland, promulgated August 4, 
1999, concerning violence in the workplace, all of which are incorporated into and 
are made a part of the Agreement as if they had been fully set forth in it.  The 
Agreement may also be subject to the applicable parts of Executive Order No. 7C of 
Governor M. Jodi Rell, promulgated July 13, 2006, concerning contracting reforms 
and Executive Order No. 14 of Governor M. Jodi Rell, promulgated April 17, 2006, 
concerning procurement of cleaning products and services and Executive Order NO. 
19 of Governor M. Jodi Rell, promulgated June 19, 2008 concerning use of System 
Development, in accordance with their respective terms and conditions.  If 
Executive Orders 7C, 14 and 19 are applicable, they are deemed to be incorporated 
into and are made a part of the Agreement as if they had been fully set forth in 
it.  At the Contractor’s request, CTDOT shall provide a copy of these orders to 
the Contractor.   
 
 
ARTICLE 41.  STATE ELECTIONS ENFORCEMENT COMMISSION CAMPAIGN CONTRIBUTION AND 
    SOLICITATION BAN 
 
For all State contracts, as defined in Conn. Gen. Stat. §9-612(g)(1) having a 
value in a calendar year of $50,000 or more, or a combination or series of such 
agreements or contracts having a value of $100,000 or more, the authorized 
signatory to this Agreement expressly acknowledges receipt of the State Elections 
Enforcement Commission’s notice advising state contractors of state campaign 
contribution and solicitation prohibitions, and will inform its principals of the 
contents of the notice, as set forth in “Notice to Executive Branch State 
Contractors and Prospective State Contractors of Campaign Contribution and 
Solicitation Limitations”, a copy of which is attached hereto and hereby made a 
part of this Agreement as Schedule L.   
 
 
ARTICLE 42. CONTRACTOR ASSURANCES 
  
That as a condition to receiving federal financial assistance under the Agreement, 
if any, the Contractor shall comply with Title VI of the Civil Rights Act of 1964 
(42 U.S.C. §§ 2000d – 2000d-7), all requirements imposed by the regulations of the 
United States Department of Transportation (49 CFR Part 21) issued in 
implementation thereof, and the “Title VI Contractor Assurances”, a copy of which 
is attached hereto and hereby made a part of this Agreement as Schedule M. 
 
 
ARTICLE 43. JURISDICTION AND FORUM LANGUAGE 
 
The parties deem the Agreement to have been made in the City of Hartford, State of 
Connecticut.  Both parties agree that it is fair and reasonable for the validity 
and construction of the Agreement to be, and it shall be, governed by the laws and 
court decisions of the State of Connecticut, without giving effect to its 
principles of conflicts of laws.  To the extent that any immunities provided by 
Federal law or the laws of the State of Connecticut do not bar an action against 
the State, and to the extent that these courts are courts of competent 
jurisdiction, for the purpose of venue, the complaint shall be made returnable to 
the Judicial District of Hartford only or shall be brought in the United States 
District Court for the District of Connecticut only, and shall not be transferred 
to any other court, provided, however, that nothing here constitutes a waiver or 
compromise of the sovereign immunity of the State of Connecticut.  The Contractor 
waives any objection which it may now have or will have to the laying of venue of 
any Claims in any forum and further irrevocably submits to such jurisdiction in 
any suit, action or proceeding. 
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ARTICLE 44. LITIGATION 
 
Except as stipulated in Form 816, the Contractor agrees that the sole and 
exclusive means for the presentation of any claim against the State arising from 
or in connection with this Agreement shall be in accordance with Chapter 53 of the 
Connecticut General Statutes (Claims against the State) and the Contractor further 
agrees not to initiate legal proceedings in any State or Federal Court in addition 
to, or in lieu of, said Chapter 53 proceedings. 
 
 
ARTICLE 45. WHISTLEBLOWER 
 
That the following clause is applicable to those Agreements with an aggregate 
value of Five Million Dollars ($5,000,000.00) or more.  This Agreement may be 
subject to the provisions of Section 4-61dd of the Connecticut General Statutes.  
In accordance with this statute, if an officer, employee or appointing authority 
of the Contractor takes or threatens to take any personnel action against any 
employee of the Contractor in retaliation for such employee's disclosure of 
information to any employee of the contracting state or quasi-public agency or the 
Auditors of Public Accounts or the Attorney General under the provisions of 
subsection (a) of such statute, the Contractor shall be liable for a civil penalty 
of not more than five thousand dollars for each offense, up to a maximum of twenty 
per cent of the value of this Agreement.  Each violation shall be a separate and 
distinct offense and in the case of a continuing violation, each calendar day's 
continuance of the violation shall be deemed to be a separate and distinct 
offense.  The State may request that the Attorney General bring a civil action in 
the Superior Court for the Judicial District of Hartford to seek imposition and 
recovery of such civil penalty.  In accordance with subsection (f) of such 
statute, each large state contractor, as defined in the statute, shall post a 
notice of the provisions of the statute relating to large state contractors in a 
conspicuous place which is readily available for viewing by the employees of the 
Contractor. 
 
 
ARTICLE 46.  DISCLOSURE OF RECORDS 
 
The following clause is applicable to those Agreements with an aggregate value of 
Two Million Five Hundred Thousand Dollars ($2,500,000.00) or more.  This Agreement 
may be subject to the provisions of section 1-218 of the Connecticut General 
Statutes.  In accordance with this statute, each contract in excess of two million 
five hundred thousand dollars between a public agency and a person for the 
performance of a governmental function shall (a) provide that the public agency is 
entitled to receive a copy of records and files related to the performance of the 
governmental function, and (b) indicate that such records and files are subject to 
FOIA and may be disclosed by the public agency pursuant to FOIA. No request to 
inspect or copy such records or files shall be valid unless the request is made to 
the public agency in accordance with FOIA. Any complaint by a person who is denied 
the right to inspect or copy such records or files shall be brought to the Freedom 
of Information Commission in accordance with the provisions of Sections 1-205 and 
1-206 of the Connecticut General Statutes.   
 
 
ARTICLE 47. TANGIBLE PERSONAL PROPERTY 
 

A. The Contractor on its behalf and on behalf of its subcontractors; as 
defined below, shall comply with the provisions of Conn. Gen. Stat. 
§12-411b, as follows: 

 
1. For the term of the Agreement, the Contractor and its 

Affiliates shall collect and remit to the State of Connecticut, 
Department of Revenue Services, any Connecticut use tax due 
under the provisions of Chapter 219 of the Connecticut General 
Statutes for items of tangible personal property sold by the 
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Contractor or by any of its Affiliates in the same manner as if 
the Contractor and such Affiliates were engaged in the business 
of selling tangible personal property for use in Connecticut 
and had sufficient nexus under the provisions of Chapter 219 to 
be required to collect Connecticut use tax;  

 
2. A customer’s payment of a use tax to the Contractor or its 

Affiliates relieves the customer of liability for the use tax; 
 
2. The Contractor and its Affiliates shall remit all use taxes 

they collect from customers on or before the due date specified 
in the Agreement, which may not be later than the last day of 
the month next succeeding the end of a calendar quarter or 
other tax collection period during which the tax was collected; 

 
3. The Contractor and its Affiliates are not liable for use tax 

billed by them but not paid to them by a customer; and 
 
3. Any Contractor or Affiliate who fails to remit use taxes 

collected on behalf of its customers by the due date specified 
in the Agreement shall be subject to the interest and penalties 
provided for persons required to collect sales tax under 
chapter 219 of the general statutes.   

 
B. For purposes of this section of the Agreement, the word “Affiliate” 

means any person, as defined in Section 12-1 of the Connecticut 
General Statutes, that controls, is controlled by, or is under common 
control with another person.  A person controls another person if the 
person owns, directly or indirectly, more than ten percent of the 
voting securities of the other person.  The word “voting security” 
means a security that confers upon the holder the right to vote for 
the election of members of the board of directors or similar 
governing body of the business, or that is convertible into, or 
entitles the holder to receive, upon its exercise, a security that 
confers such a right to vote.  “Voting security” includes a general 
partnership interest.   

 
C. The Contractor represents and warrants that each of its Affiliates 

has vested in the Contractor plenary authority to so bind the 
Affiliates in any agreement with the State of Connecticut.  The 
Contractor on its own behalf and on behalf of its Affiliates shall 
also provide, no later than 30 days after receiving a request by the 
State’s contracting authority, such information as the State may 
require to ensure, in the State’s sole determination, compliance with 
the provisions of Chapter 219 of the Connecticut General Statutes, 
including, but not limited to, §12-411b. 

 
 
ARTICLE 48. SOVEREIGN IMMUNITY 
 
Nothing in the Agreement shall be construed as a modification, compromise or 
waiver by the State of any rights or defenses of any immunities provided by 
Federal law or the laws of the State of Connecticut to the State or any of its 
officers and employees, which they may have had, now have or will have with 
respect to all matters arising out of the Agreement.  To the extent that this 
section conflicts with any other section, this section shall govern. 
 
 
ARTICLE 49. PUBLICITY 
 
The Contractor shall refer all inquiries and requests for information regarding 
the Contractor’s task or any other aspect of the work to the State.  The 
Contractor shall refrain from divulging any information whatsoever unless 
authorized to do so by the State. 
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ARTICLE 50. NONDISCRIMINATION CLAUSE 
 
“Non-discrimination.  References in this section to "contract" shall mean this 
Agreement.  
 
(a)  For purposes of this Section, the following terms are defined as follows:  

 
i. "Commission" means the Commission on Human Rights and 

Opportunities; 
ii. "Contract" and “contract” include any extension or modification 

of the Contract or contract;  
iii. "Contractor" and “contractor” include any successors or assigns 

of the Contractor or contractor; 
iv. “gender identity or expression" means a person's gender-related 

identity, appearance or behavior, whether or not that gender-
related identity, appearance or behavior is different from that 
traditionally associated with the person's physiology or 
assigned sex at birth, which gender-related identity can be 
shown by providing evidence including, but not limited to, 
medical history, care or treatment of the gender-related 
identity, consistent and uniform assertion of the gender-
related identity or any other evidence that the gender-related 
identity is sincerely held, part of a person's core identity or 
not being asserted for an improper purpose.   

v. “good faith" means that degree of diligence which a reasonable 
person would exercise in the performance of legal duties and 
obligations; 

vi. "good faith efforts" shall include, but not be limited to, 
those reasonable initial efforts necessary to comply with 
statutory or regulatory requirements and additional or 
substituted efforts when it is determined that such initial 
efforts will not be sufficient to comply with such 
requirements; 

vii. "marital status" means being single, married as recognized by 
the state of Connecticut, widowed, separated or divorced;  

viii. "mental disability" means one or more mental disorders, as 
defined in the most recent edition of the American Psychiatric 
Association's "Diagnostic and Statistical Manual of Mental 
Disorders", or a record of or regarding a person as having one 
or more such disorders; 

ix. "minority business enterprise" means any small contractor or 
supplier of materials fifty-one percent or more of the capital 
stock, if any, or assets of which is owned by a person or 
persons:  (1) who are active in the daily affairs of the 
enterprise, (2) who have the power to direct the management and 
policies of the enterprise, and (3) who are members of a 
minority, as such term is defined in subsection (a) of 
Connecticut General Statutes § 32-9n; and 

x. “public works contract" means any agreement between any 
individual, firm or corporation and the State or any political 
subdivision of the State other than a municipality for 
construction, rehabilitation, conversion, extension, demolition 
or repair of a public building, highway or other changes or 
improvements in real property, or which is financed in whole or 
in part by the State, including, but not limited to, matching 
expenditures, grants, loans, insurance or guarantees.  

 
For purposes of this Section, the terms "Contract" and “contract” do not 
include a contract where each contractor is (1) a political subdivision of 
the state, including, but not limited to, a municipality, (2) a quasi-public 
agency, as defined in Conn. Gen. Stat. Section 1-120, (3) any other state, 
including but not limited to any federally recognized Indian tribal 
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governments, as defined in Conn. Gen. Stat. Section 1-267, (4) the federal 
government, (5) a foreign government, or (6) an agency of a subdivision, 
agency, state or government described in the immediately preceding enumerated 
items (1), (2), (3), (4) or (5). 

 
(b) (1)  The Contractor agrees and warrants that in the performance of the 

Contract such Contractor will not discriminate or permit discrimination 
against any person or group of persons on the grounds of race, color, 
religious creed, age, marital status, national origin, ancestry, sex, gender 
identity or expression, mental retardation, mental disability or physical 
disability, including, but not limited to, blindness, unless it is shown by 
such Contractor that such disability prevents performance of the work 
involved, in any manner prohibited by the laws of the United States or of the 
State of Connecticut; and the Contractor further agrees to take affirmative 
action to insure that applicants with job-related qualifications are employed 
and that employees are treated when employed without regard to their race, 
color, religious creed, age, marital status, national origin, ancestry, sex, 
gender identity or expression, mental retardation, mental disability or 
physical disability, including, but not limited to, blindness, unless it is 
shown by the Contractor that such disability prevents performance of the work 
involved; (2) the Contractor agrees, in all solicitations or advertisements 
for employees placed by or on behalf of the Contractor, to state that it is 
an "affirmative action-equal opportunity employer" in accordance with 
regulations adopted by the Commission; (3) the Contractor agrees to provide 
each labor union or representative of workers with which the Contractor has a 
collective bargaining Agreement or other contract or understanding and each 
vendor with which the Contractor has a contract or understanding, a notice to 
be provided by the Commission, advising the labor union or workers’ 
representative of the Contractor's commitments under this section and to post 
copies of the notice in conspicuous places available to employees and 
applicants for employment; (4) the Contractor agrees to comply with each 
provision of this Section and Connecticut General Statutes §§ 46a-68e and 
46a-68f and with each regulation or relevant order issued by said Commission 
pursuant to Connecticut General Statutes §§ 46a-56, 46a-68e and 46a-68f; and 
(5) the Contractor agrees to provide the Commission on Human Rights and 
Opportunities with such information requested by the Commission, and permit 
access to pertinent books, records and accounts, concerning the employment 
practices and procedures of the Contractor as relate to the provisions of 
this Section and Connecticut General Statutes § 46a-56.  If the contract is a 
public works contract, the Contractor agrees and warrants that he will make 
good faith efforts to employ minority business enterprises as subcontractors 
and suppliers of materials on such public works projects. 

 
(c) Determination of the Contractor's good faith efforts shall include, but 

shall not be limited to, the following factors:  The Contractor's employment 
and subcontracting policies, patterns and practices; affirmative advertising, 
recruitment and training; technical assistance activities and such other 
reasonable activities or efforts as the Commission may prescribe that are 
designed to ensure the participation of minority business enterprises in 
public works projects. 

 
(d) The Contractor shall develop and maintain adequate documentation, in a 

manner prescribed by the Commission, of its good faith efforts. 
 
(e) The Contractor shall include the provisions of subsection (b) of this 

Section in every subcontract or purchase order entered into in order to 
fulfill any obligation of a contract with the State and such provisions shall 
be binding on a subcontractor, vendor or manufacturer unless exempted by 
regulations or orders of the Commission.  The Contractor shall take such 
action with respect to any such subcontract or purchase order as the 
Commission may direct as a means of enforcing such provisions including 
sanctions for noncompliance in accordance with Connecticut General Statutes 
§46a-56; provided if such Contractor becomes involved in, or is threatened 
with, litigation with a subcontractor or vendor as a result of such direction 
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by the Commission, the Contractor may request the State of Connecticut to 
enter into any such litigation or negotiation prior thereto to protect the 
interests of the State and the State may so enter. 

 
(f) The Contractor agrees to comply with the regulations referred to in this 

Section as they exist on the date of this Contract and as they may be adopted 
or amended from time to time during the term of this Contract and any 
amendments thereto. 

 
(g) (1) The Contractor agrees and warrants that in the performance of the 

Contract such Contractor will not discriminate or permit discrimination 
against any person or group of persons on the grounds of sexual orientation, 
in any manner prohibited by the laws of the United States or the State of 
Connecticut, and that employees are treated when employed without regard to 
their sexual orientation; (2) the Contractor agrees to provide each labor 
union or representative of workers with which such Contractor has a 
collective bargaining Agreement or other contract or understanding and each 
vendor with which such Contractor has a contract or understanding, a notice 
to be provided by the Commission on Human Rights and Opportunities advising 
the labor union or workers' representative of the Contractor's commitments 
under this section, and to post copies of the notice in conspicuous places 
available to employees and applicants for employment; (3) the Contractor 
agrees to comply with each provision of this section and with each regulation 
or relevant order issued by said Commission pursuant to Connecticut General 
Statutes § 46a-56; and (4) the Contractor agrees to provide the Commission on 
Human Rights and Opportunities with such information requested by the 
Commission, and permit access to pertinent books, records and accounts, 
concerning the employment practices and procedures of the Contractor which 
relate to the provisions of this Section and Connecticut General Statutes 
§ 46a-56. 

 
(h)  The Contractor shall include the provisions of the foregoing paragraph in 

every subcontract or purchase order entered into in order to fulfill any 
obligation of a contract with the State and such provisions shall be binding 
on a subcontractor, vendor or manufacturer unless exempted by regulations or 
orders of the Commission.  The Contractor shall take such action with respect 
to any such subcontract or purchase order as the Commission may direct as a 
means of enforcing such provisions including sanctions for noncompliance in 
accordance with Connecticut General Statutes § 46a-56; provided, if such 
Contractor becomes involved in, or is threatened with, litigation with a 
subcontractor or vendor as a result of such direction by the Commission, the 
Contractor may request the State of Connecticut to enter into any such 
litigation or negotiation prior thereto to protect the interests of the State 
and the State may so enter.” 

 
 
ARTICLE 51. AUDIT AND INSPECTION OF PLANTS, PLACES OF BUSINESS, AND RECORDS 
 

A. The State and its agents, including, but not limited to, the 
Connecticut Auditors of Public Accounts, Attorney General and State’s 
Attorney and their respective agents, may, at reasonable hours, 
inspect and examine all of the parts of the Contractor’s and 
Contractor’s Parties’ plants and places of business which, in any 
way, are related to, or involved in, the performance of this 
Agreement. 

 
B. The Contractor shall maintain, and shall require each of the 

Contractor Parties to maintain, accurate and complete Records.  The 
Contractor shall make all of its and the Contractor Parties’ Records 
available at all reasonable hours for audit and inspection by the 
State and its agents. 

 
C. The State shall make all requests for any audit or inspection in 

writing and shall provide the Contractor with at least twenty-four 
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(24) hours’ notice prior to the requested audit and inspection date. 
 If the State suspects fraud or other abuse, or in the event of an 
emergency, the State is not obligated to provide any prior notice. 

 
D. The Contractor shall keep and preserve or cause to be kept and 

preserved all of its and the Contractor Parties’ Records until three 
(3) years after the latter of (i) final payment under this Agreement, 
or (ii) the expiration or earlier termination of this Agreement, as 
the same may be modified for any reason.  The State may request an 
audit or inspection at any time during this period.  If any Claim or 
audit is started before the expiration of this period, the Contractor 
shall retain or cause to be retained all Records until all Claims or 
audit findings have been resolved. 

 
E. The Contractor shall cooperate fully with the State and its agents in 

connection with an audit or inspection.  Following any audit or 
inspection, the State may conduct and the Contractor shall cooperate 
with an exit conference. 

 
F. The Contractor shall incorporate this entire Section verbatim into 

any contract or other agreement that it enters in to with any 
Contractor Party. 

 
 
ARTICLE 52. AGENT FOR SERVICE OF PROCESS 
 
The Secretary of the State of the State of Connecticut is hereby appointed by the 
Contractor as its agent for service of process for any action arising out or as a 
result of this Agreement, such appointment to remain in effect throughout the life 
of this Agreement including any supplements hereto and all renewals thereof, if 
any, and six (6) years thereafter. 
 
 
ARTICLE 53. STATE COMPTROLLER SPECIFICATIONS 
 
In accordance with Conn. Gen. Stat. § 4d-31, this Agreement is deemed to have 
incorporated within it, and the Contractor shall deliver the Goods and Services in 
compliance with, all specifications established by the State Comptroller to ensure 
that all policies, procedures, processes and control systems, including hardware, 
software and protocols, which are established or provided by the Contractor or 
Contractor Parties, are compatible with and support the State's core financial 
systems, including but not limited to, accounting, payroll, time and attendance, 
and retirement systems. 
 
 
ARTICLE 54. RIGHTS TO AND INTEGRITY OF PUBLIC RECORDS 
 
In accordance with Conn. Gen. Stat. § 4d-34, (a) neither the Contractor nor 
Contractor’s Parties shall have any Title in or to (1) any public records which 
the Contractor or Contractor’s Parties possess, modify or create pursuant to a 
contract, subcontract or amendment to a contract or subcontract, or (2) any 
modifications by such contractor, subcontractor, employee or agent to such public 
records; (b) neither the Contractor nor Contractor’s Parties shall impair the 
integrity of any public records which they possess or create; and (c) public 
records which the Contractor or Contractor’s Parties possess, modify or create 
pursuant to this Agreement or other contract, subcontract or amendment to a 
contract or subcontract shall at all times and for all purposes remain the 
property of the State.  For purposes of this section, “public records” shall have 
the meaning set forth in Conn. Gen. Stat. § 4-33, as it may be modified from time 
to time. 
 
 
ARTICLE 55. PUBLIC RECORDS AND FOIA 
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In accordance with Conn. Gen. Stat. § 4d-35, any public record which a state 
agency provides to the Contractor or Contractor’s Parties shall remain a public 
record for the purposes of subsection (a) of section 1-210 and as to such public 
records, the State, the Contractor and Contractor’s Parties shall have a joint and 
several obligation to comply with the obligations of the state agency under the 
Freedom of Information Act, as defined in section 1-200, provided that the 
determination of whether or not to disclose a particular record or type of record 
shall be made by such state agency. 
 
 
ARTICLE 56. DISCLOSURE OF PUBLIC RECORDS 
 
In accordance with Conn. Gen. Stat. § 4d-36, neither the Contractor nor 
Contractor’s Parties shall disclose to the public any public records (a) which 
they possess, modify or create pursuant to this Agreement or any contract, 
subcontract or amendment to a contract or subcontract and (b) which a state agency 
(1) is prohibited from disclosing pursuant to state or federal law in all cases, 
(2) may disclose pursuant to state or federal law only to certain entities or 
individuals or under certain conditions or (3) may withhold from disclosure 
pursuant to state or federal law.  This provision shall not be construed to 
prohibit the Contractor from disclosing such public records to any Contractor’s 
Parties to carry out the purposes of its subcontract.  For purposes of this 
section, “public records” shall have the meaning set forth in Conn. Gen. Stat. § 
1-200, as it may be modified from time to time. 
 
 
ARTICLE 57. PROFITING FROM PUBLIC RECORDS 
 
In accordance with Conn. Gen. Stat. § 4d-37, neither the Contractor nor 
Contractor’s Parties shall sell, market or otherwise profit from the disclosure or 
use of any public records which are in their possession pursuant to this Agreement 
or any contract, subcontract or amendment to a contract or subcontract, except as 
authorized in this Agreement.  For purposes of this section, “public records” 
shall have the meaning set forth in Conn. Gen. Stat. § 1-200, as it may be 
modified from time to time. 
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ARTICLE 58. CONTRACTOR’S OBLIGATION TO NOTIFY DAS CONCERNING PUBLIC RECORDS 
 
In accordance with Conn. Gen. Stat. § 4d-38, if the Contractor or Contractor 
Parties learn of any violation of the provisions of Conn. Gen. Stat. §§ 4d-36 or 
4d-37 they shall, no later than seven calendar days after learning of such 
violation, notify the Chief Information Officer of DAS of such violation. 
 
 
ARTICLE 59. GENERAL ASSEMBLY ACCESS TO RECORDS 
 
In accordance with Conn. Gen. Stat. § 4d-40, the Joint Committee on Legislative 
Management and each nonpartisan office of the General Assembly shall continue to 
have access to DAS records that is not less than the access that said committee 
and such offices have on July 1, 1997. 
 
 
ARTICLE 60. CONTINUITY OF SYSTEMS 
 
This Section is intended to comply with Conn. Gen. Stat. §4d-44.   
 

(a) The Contractor acknowledges that the Base System and associated 
services are important to the function of State government and that 
they must continue without interruption.  Pursuant to Conn. Gen. 
Stat. §4d-44, if the work under the Agreement, any subcontract, or 
amendment to either, is transferred back to the State or to another 
contractor at any time for any reason, then the Contractor shall 
cooperate fully with the State, and do and perform all acts and 
things that CTDOT deems to be necessary or appropriate, to ensure 
continuity of state agency information system and telecommunication 
system facilities, equipment and services so that there is no 
disruption or interruption in performance as required or permitted in 
the Agreement.  The Contractor shall not enter into any subcontract 
for any part of the performance under the Agreement without approval 
of such subcontract by DAS, as required by Conn. Gen. Stat. §4d-32, 
and without such subcontract including a provision that obligates the 
subcontractor to comply fully with Conn. Gen. Stat. §4d-44 as if the 
subcontractor were in fact the Contractor.  The Contractor shall make 
a full and complete disclosure of and delivery to DAS or its 
representatives of all Records and “Public Records,” as that term is 
defined in Conn. Gen. Stat. §4d-33, as it may be amended, in whatever 
form they exist or are stored and maintained and wherever located, 
directly or indirectly concerning the Agreement.  

 
(b) The parties shall follow the following applicable and respective 

procedures in order to ensure the orderly transfer to the State of:  
 

 
(1) Such facilities and equipment: Unless a shorter period is 
necessary or appropriate to ensure compliance with subsection (a) 
above, in which case that shorter period shall apply, the Contractor 
shall deliver to CTDOT, F.O.B. Newington, Connecticut or other State 
location which CTDOT identifies, all facilities and equipment related 
to or arising out of the Agreement, subcontract or amendment, no 
later than 10 days from the date that the work under the Agreement is 
transferred back to the State or to another contractor for any 
reason.  The Contractor shall deliver the facilities and equipment to 
CTDOT, during the CTDOT’s business hours, in good working order and 
in appropriately protective packaging to ensure delivery without 
damage.  Concurrent with this delivery, the Contractor shall also 
deliver all related operation manuals and other documentation in 
whatever form they exist and a list of all related passwords and 
security codes; 
  
(2) All software created or modified pursuant to the Agreement, 
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subcontract or amendment: Unless a shorter period is necessary or 
appropriate to ensure compliance with subsection (a) above, in which 
case that shorter period shall apply, the Contractor shall deliver to 
CTDOT, F.O.B. Newington, Connecticut or other location which CTDOT 
identifies, all Deliverables, no later than 10 days from the date 
that the work under Agreement is transferred back to the State or to 
another contractor for any reason.  The Contractor shall deliver such 
Deliverables to CTDOT, during CTDOT’s business hours, in good working 
order, and if equipment shall be delivered, in appropriately 
protective packaging to ensure delivery without damage.  Concurrent 
with this delivery, the Contractor shall also deliver all 
Deliverable-related operation manuals and other documentation in 
whatever form they exist, if delivery of such manuals and 
documentation is required by this Agreement, and a list of all 
Deliverable passwords and security codes; and  
 
(3) All public records, as defined in Conn. Gen. Stat. §4d-33, which 
the Contractor or Contractor Parties possess or create pursuant to 
the Agreement, subcontract or amendment: Unless a shorter period is 
necessary or appropriate to ensure compliance with subsection (a) 
above, in which case that shorter period shall apply, the Contractor 
shall deliver to CTDOT, F.O.B. Newington, Connecticut or other State 
location which CTDOT identifies, all Public Records created or 
modified pursuant to the Agreement, subcontract or amendment and 
requested in writing by CTDOT (provided that Contractor may redact 
confidential information of Contractor,  its personnel or third 
parties to the extent permitted by applicable law) no later than the 
latter of (1) the time specified in the section in this Agreement 
concerning Termination for the return of Public Records and (2) 10 
days from the date that the work under the Agreement is transferred 
back to the State or to another contractor for any reason.  The 
Contractor shall deliver to CTDOT those Public Records in electronic, 
magnetic or other intangible form in a non-proprietary format, such 
as, but not limited to, ASCII or TXT.  The Contractor shall deliver 
to CTDOT, during CTDOT’s business hours, those Public Records and a 
list of all applicable passwords and security codes, all in 
appropriately protective packaging to ensure delivery without damage. 

 
(c)  If the Contractor employs former State employees, the Contractor 

shall facilitate the exercising of any reemployment rights that such 
State employees may have with the State, including, but not limited 
to, affording them all reasonable opportunities during the workday to 
interview for State jobs.  The Contractor shall include language 
similar to this section in all of its contracts with its 
subcontractors and applicable Contractor Parties so that they are 
similarly obligated. 

 
 
ARTICLE 61. PROTECTION OF CONFIDENTIAL INFORMATION 
 

(a) Contractor and Contractor Parties, at their own expense, have a duty 
to and shall protect from a Confidential Information Breach any and 
all Confidential Information which they come to possess or control, 
wherever and however stored or maintained, in a commercially 
reasonable manner in accordance with current industry standards. 

 
(b) Each Contractor or Contractor Party shall develop, implement and 

maintain a comprehensive data - security program for the protection 
of Confidential Information.  The safeguards contained in such 
program shall be consistent with and comply with the safeguards for 
protection of Confidential Information, and information of a similar 
character, as set forth in all applicable federal and state law and 
written policy of DAS or State concerning the confidentiality of 
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Confidential Information. Such data-security program shall include, 
but not be limited to, the following: 

 
(1) A security policy for employees related to the storage, access 

and transportation of data containing Confidential Information; 
 

(2) Reasonable restrictions on access to records containing 
Confidential Information, including access to any locked storage 
where such records are kept; 
 

(3) A process for reviewing policies and security measures at least 
annually;  
 

(4) Creating secure access controls to Confidential Information, 
including but not limited to passwords; and 
 

(5) Encrypting of Confidential Information that is stored on 
laptops, portable devices or being transmitted electronically. 

 
(c) The Contractor and Contractor Parties shall notify DAS, the Client 

Agency and the Connecticut Office of the Attorney General as soon as 
practical, but no later than twenty-four (24) hours, after they 
become aware of or suspect that any Confidential Information which 
Contractor or Contractor Parties have come to possess or control has 
been subject to a Confidential Information Breach.   If a 
Confidential Information Breach has occurred, the Contractor shall, 
within three (3) business days after the notification, present a 
credit monitoring and protection plan to the Commissioner of 
Administrative Services, the Client Agency and the Connecticut Office 
of the Attorney General, for review and approval. Such credit 
monitoring or protection plan shall be made available by the 
Contractor at its own cost and expense to all individuals affected by 
the Confidential Information Breach.  Such credit monitoring or 
protection plan shall include, but is not limited to  reimbursement 
for the cost of placing and lifting one (1) security freeze per 
credit file pursuant to Connecticut General Statutes § 36a-701a. Such 
credit monitoring or protection plans shall be approved by the State 
in accordance with this Section and shall cover a length of time 
commensurate with the circumstances of the Confidential Information 
Breach.  The Contractors’ costs and expenses for the credit 
monitoring and protection plan shall not be recoverable from DAS, the 
Client Agency, any State of Connecticut entity or any affected 
individuals. 
 

(d) The Contractor shall incorporate the requirements of this Section in 
all subcontracts requiring each Contractor Party to safeguard 
Confidential Information in the same manner as provided for in this 
Section. 

 
(e) Nothing in this Section shall supersede in any manner Contractor’s or 

Contractor Party’s obligations pursuant to HIPAA or the provisions of 
this Contract concerning the obligations of the Contractor as a 
Business Associate of Covered Entity.  
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         Agreement No. X.XX-XX(XX) 
 
 
 
 The parties hereto do hereby set their hands and seals on the day and year 
indicated. 
 
 
 
         
          STATE OF CONNECTICUT 
          DEPARTMENT OF TRANSPORTATION 
 
 
 
 
        By__________________________(Seal) 
          JAMES REDEKER 
          COMMISSIONER 
            
 
              Date:________________________ 
 
 
 
 
        (CONTRACTOR) 
 
 
 
        By_________________________(Seal)    
           (NAME)  
         (TITLE) 
 
 
        Date:______________________ 
     
 
 
 
 





AGREEMENT NO. X.XX-XX(XX) 
 

STATE OF CONNECTICUT  
DEPARTMENT OF TRANSPORTATION 

EXPRESS FINDING 
PURSUANT TO SECTION 13b-35 

OF THE  
GENERAL STATUTES OF CONNECTICUT, AS REVISED 

 
 
  BE IT KNOWN, that I, James Redeker, Commissioner of Transportation, State of 
Connecticut, intend to exercise the powers conferred by Subsection (a) of Section 13b-34 of the General 
Statutes of Connecticut, as revised, and herewith make the Express Finding, pursuant to Section 13b-35 
of the General Statutes of Connecticut, as revised, that: 

 
1. The needs of the commuters of the State of Connecticut require that commuter 

transportation services and supporting facilities on the New Britain to Hartford 
CTfastrak corridor continue to be developed and maintained.  

 
2. The future of the CTfastrak transportation system will be a vital transportation link 

for the State of Connecticut and its bus commuters.  Such service and facilities will 
be beneficial in limiting growth of increasing traffic volumes on Interstates I-91 and 
I-84.  

 
3. The Department of Transportation is responsible for providing continued bus service 

and safe transportation facilities. 
 

4. The exercise of powers vested in the Commissioner of Transportation by Section 
13b-34(a) of the Connecticut General Statutes is essential to enter into agreements to 
provide the necessary equipment and/or services to establish reliable bus service for 
the traveling public along the New Britain to Hartford CTfastrak corridor.   

 
5. In accordance with the Express Finding herein made, I intend to execute an 

agreement with _______________, selected through an open and competitive request 
for proposals process, to provide equipment/services for the New Britain to Hartford 
CTfastrak system scheduled to come on-line in the spring of 2015.  

 
 
Dated at Newington, Connecticut, this      day of                          , 20__. 
 
 

 
       STATE OF CONNECTICUT 
                                                                                DEPARTMENT OF TRANSPORTATION 
 
 

           ________________________________ 
       James Redeker  
                                                                                Commissioner 
                                                                                Department of Transportation 
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1. Buy America Requirements.  Buy America - The contractor agrees to comply with 
49 U.S.C. 5323(j) and 49 C.F.R. Part 661, which provide that Federal funds may not 
be obligated unless steel, iron, and manufactured products used in FTA-funded 
projects are produced in the United States, unless a waiver has been granted by 
FTA or the product is subject to a general waiver. General waivers are listed in 49 
C.F.R. 661.7, and include final assembly in the United States for 15 passenger vans 
and 15 passenger wagons produced by Chrysler Corporation, and microcomputer 
equipment and software. Separate requirements for rolling stock are set out at 49 
U.S.C. 5323(j)(2)(C) and 49 C.F.R. 661.11. Rolling stock must be assembled in the 
United States and have a 60 percent domestic content.  

A bidder or offeror must submit to the FTA recipient the appropriate Buy America 
certification (below) with all bids or offers on FTA-funded contracts, except those 
subject to a general waiver. Bids or offers that are not accompanied by a completed 
Buy America certification must be rejected as nonresponsive. This requirement does 
not apply to lower tier subcontractors.  

Certification requirement for procurement of steel, iron, or manufactured 
products.  

Certificate of Compliance with 49 U.S.C. 5323(j)(1)  

The bidder or offeror hereby certifies that it will meet the requirements of 49 U.S.C. 
5323(j)(1) and the applicable regulations in 49 CFR Part 661.5. 

Date ____________________________________________________________ 

Signature______________________________________________________ 

Company 
Name_______________________________________________________ 

Title _____________________________________________________________ 

Certificate of Non-Compliance with 49 U.S.C. 5323(j)(1)  

The bidder or offeror hereby certifies that it cannot comply with the requirements of 
49 U.S.C. 5323(j)(1) and 49 C.F.R. 661.5, but it may qualify for an exception 
pursuant to 49 U.S.C. 5323(j)(2)(A), 5323(j)(2)(B), or 5323(j)(2)(D), and 49 C.F.R. 
661.7. 

Date 
_________________________________________________________________ 

Signature 
___________________________________________________________ 

Company Name 
_________________________________________________________ 

Title _______________________________________________________________  
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Certification requirement for procurement of buses, other rolling stock and 
associated equipment.  

Certificate of Compliance with 49 U.S.C. 5323(j)(2)(C).  

The bidder or offeror hereby certifies that it will comply with the requirements of 49 
U.S.C. 5323(j)(2)(C) and the regulations at 49 C.F.R. Part 661.11. 

Date 
_________________________________________________________________ 

Signature 
____________________________________________________________ 

Company Name 
____________________________________________________________ 

Title 
_________________________________________________________________ 

Certificate of Non-Compliance with 49 U.S.C. 5323(j)(2)(C)  

The bidder or offeror hereby certifies that it cannot comply with the requirements of 
49 U.S.C. 5323(j)(2)(C) and 49 C.F.R. 661.11, but may qualify for an exception 
pursuant to 49 U.S.C. 5323(j)(2)(A), 5323(j)(2)(B), or 5323(j)(2)(D), and 49 C.F.R. 
661.7. 

Date 
_______________________________________________________________ 

Signature 
____________________________________________________________ 

Company Name 
________________________________________________________ 

Title _______________________________________________________________ 

  

 
 

 
2. Energy Conservation.  The Contractor and its subcontractors in connection with the 

work will comply with, the mandatory standards and policies relating to energy 
efficiency which are contained in the State Energy conservation plan issued in 
compliance with the Energy Policy and Conservation Act, as amended, 42 U.S.C. 
6321 et. seq. 

 
3. Access to Records and Reports.  The Contractor agrees to provide CTDOT, the 

FTA Administrator or his authorized representatives, including any PMO Contractor, 
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access to the Contractor’s records and construction sites pertaining to a major capital 
project, defined at 49 U.S.C.5302(a)1, which is receiving federal financial assistance 
through the programs described at 49 U.S.C. 5307, 5309, 5311, 5316 or 5317. By 
definition, a major capital project excludes contracts of less than the simplified 
acquisition threshold currently set at $100,000. 

 
The Contractor shall make available records related to the Agreement to CTDOT, the 
Secretary of Transportation, and the Comptroller General or any authorized officer or 
employee of any of them for the purposes of conducting an audit and inspection. 
 
The Contractor agrees to permit any of the foregoing parties to reproduce by any 
means whatsoever or to copy excerpts and transcriptions as reasonably needed. 
 
The Contractor agrees to maintain all books, records, accounts and reports required 
under this Agreement for a period of not less than three (3) years after the date of 
termination or expiration of this Agreement, except in the event of litigation or 
settlement of claims arising from the performance of this Agreement, in which case 
the Contractor agrees to maintain same until the State, the FTA Administrator, the 
Comptroller General, or any of their duly authorized representatives, have disposed 
of all such litigation, appeals, claims or exceptions related thereto. Reference 49 CFR 
18.39(i)(11). 

 
4. Federal Changes.  If applicable, the Contractor agrees to comply, at all times, with all 

applicable FTA regulations, policies, procedures and directives, including without 
limitation those listed directly or by reference in the Master Agreement between the 
State and FTA, as they may be amended or promulgated from time to time until such 
time as all work described in Schedule A Scope of Work attached and made part of 
the Agreement, is completed.  The Contractor’s failure to so comply shall constitute a 
material breach of this Agreement. 

 
5. Recycled Products.  The Contractor agrees to comply with all the requirements of 

Section 6002 of the Resource Conservation and Recovery Act (RCRA), as amended 
(42 U.S.C. 6962), including but not limited to the regulatory provisions of 40 CFR Part 
247, and Executive Order 12873, as they apply to the procurement of the items 
designated in Subpart B of 40 CFR Part 247. 

 
6. No Government Obligation to Third Parties.  CTDOT, the Contractor and its 

contractor/subcontractors in connection with the work, acknowledge and agree that, 
notwithstanding any concurrence by the Federal Government in or approval of the 
solicitation or award of the underlying contract, absent the express written consent by 
the Federal Government, the Federal Government is not a party to this Agreement 
and shall not be subject to any obligations or liabilities to the State, the Contractor or 
its contractor/ subcontractors, or any other party (whether or not a party to the 
Agreement) pertaining to any matter resulting from the underlying Agreement. 
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The Contractor agrees to include the above clause in each contract/subcontract 
financed in whole or in part with Federal assistance provided by FTA.  It is further 
agreed that the clause shall not be modified, except to identify the 
contractor/subcontractor who will be subject to its provisions. 

 
7. Program Fraud and False or Fraudulent Statements and Related Acts. 
 

A. The Contractor acknowledges that the provisions of the Program Fraud Civil 
Remedies Act of 1986, as amended, 31 U.S.C. §§3801 et seq. and U.S. DOT 
regulations, “Program Fraud Civil Remedies,” 49 C.F.R. Part 31, apply to its 
actions pertaining to this Project. Upon execution of the underlying Agreement, 
the Contractor certifies or affirms the truthfulness and accuracy of any statements 
it has made, it makes, it may make, or causes to be made, pertaining to the 
underlying Agreement or the FTA assisted project for which this Agreement work 
is being performed.  In addition to other penalties that may be applicable, the 
Contractor further acknowledges that if it makes, or causes to be made, a false, 
fictitious, or fraudulent claim, statements, submission, or certification, the Federal 
Government reserves the right to impose the penalties of the Program Fraud Civil 
Remedies Act of 1986 on the Contractor to the extent the Federal Government 
deems appropriate. 

 
B. The Contractor also acknowledges that if it makes, or causes to be made, a false, 

fictitious, or fraudulent claim, statement, submission, or certification to the 
Federal Government under an agreement connected with a project that is 
financed in whole or in part with Federal assistance originally awarded by FTA 
under the authority of 49 U.S.C. § 5307, the Government reserves the right to 
impose the penalties of 18 U.S.C. § 1001 and 49 U.S.C. § 5307(n)(1) on the 
Contractor, to the extent the Federal Government deems appropriate. 

 
C. The Contractor agrees to include these two clauses in each subcontract financed 

in whole or in part with Federal assistance provided by FTA.  It is further agreed 
that the clauses shall not be modified, except to identify the 
contractor/subcontractors who will be subject to the provisions. 

 
10. Privacy Act.  The Contractor agrees to comply with, and assures the compliance of 

its employees with, the information restrictions and other applicable requirements of 
the Privacy Act of 1974, 5 U.S.C. § 522a.  Among other things, the Contractor agrees 
to obtain the express consent of the Federal Government before the Contractor or its 
employees operate a system of records on behalf of the Federal Government.  The 
Contractor understands that the requirements of the Privacy Act, including the civil 
and criminal penalties for violation of that Act, apply to those individuals involved, and 
that failure to comply with the terms of the Privacy Act may result in termination of the 
underlying Agreement. 
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The Contractor also agrees to include these requirements in each 
contract/subcontract to administer any system of records on behalf of the Federal 
Government financed in whole or in part with Federal assistance provided by FTA. 

 
11. Civil Rights Requirements.  As a condition to receiving federal financial assistance 

under the Contract/Agreement, if any, the Contractor shall comply with Title VI of the 
Civil Rights Act of 1964 (42 U.S.C. §§ 2000d – 2000d-7), all requirements imposed by 
the regulation of the United States Department of Transportation (49 CFR Part 21) 
issued in implementation thereof, and the Title VI Contractor Assurances attached 
hereto, all of which are hereby made a part of this Agreement as Schedule K.      

   
12. Davis-Bacon and Copeland Anti-Kickback Acts 

 
 (1) Minimum wages - (i) All laborers and mechanics employed or working upon 
the site of the work (or under the United States Housing Act of 1937 or under the 
Housing Act of 1949 in the construction or development of the project), will be 
paid unconditionally and not less often than once a week, and without 
subsequent deduction or rebate on any account (except such payroll deductions 
as are permitted by regulations issued by the Secretary of Labor under the 
Copeland Act (29 CFR part 3)), the full amount of wages and bona fide fringe 
benefits (or cash equivalents thereof) due at time of payment computed at rates 
not less than those contained in the wage determination of the Secretary of Labor 
which is attached hereto and made a part hereof, regardless of any contractual 
relationship which may be alleged to exist between the contractor and such 
laborers and mechanics.  
 
Contributions made or costs reasonably anticipated for bona fide fringe benefits 
under section 1(b)(2) of the Davis-Bacon Act on behalf of laborers or mechanics 
are considered wages paid to such laborers or mechanics, subject to the 
provisions of paragraph (1)(iv) of this section; also, regular contributions made or 
costs incurred for more than a weekly period (but not less often than quarterly) 
under plans, funds, or programs which cover the particular weekly period, are 
deemed to be constructively made or incurred during such weekly period.  Such 
laborers and mechanics shall be paid the appropriate wage rate and fringe 
benefits on the wage determination for the classification of work actually 
performed, without regard to skill, except as provided in 29 CFR Part 5.5(a)(4).  
Laborers or mechanics performing work in more than one classification may be 
compensated at the rate specified for each classification for the time actually 
worked therein:  provided, that the employer's payroll records accurately set forth 
the time spent in each classification in which work is performed.  The wage 
determination (including any additional classifications and wage rates conformed 
under paragraph (1)(ii) of this section) and the Davis-Bacon poster (WH-1321) 
shall be posted at all times by the contractor and its subcontractors at the site of 
the work in a prominent and accessible place where it can be easily seen by the 
workers.  
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(ii)(A) The contracting officer shall require that any class of laborers or 
mechanics, including helpers, which is not listed in the wage determination and 
which is to be employed under the contract shall be classified in conformance 
with the wage determination.  The contracting officer shall approve an additional 
classification and wage rate and fringe benefits therefore only when the following 
criteria have been met:  
 
(1) Except with respect to helpers as defined as 29 CFR 5.2(n)(4), the work to be 
performed by the classification requested is not performed by a classification in 
the wage determination; and  
 
(2) The classification is utilized in the area by the construction industry; and  
 
(3) The proposed wage rate, including any bona fide fringe benefits, bears a 
reasonable relationship to the wage rates contained in the wage determination; 
and  
 
(4) With respect to helpers as defined in 29 CFR 5.2(n)(4), such a classification 
prevails in the area in which the work is performed.  
 
(B) If the contractor and the laborers and mechanics to be employed in the 
classification (if known), or their representatives, and the contracting officer agree 
on the classification and wage rate (including the amount designated for fringe 
benefits where appropriate), a report of the action taken shall be sent by the 
contracting officer to the Administrator of the Wage and Hour Division, 
Employment Standards Administration, U.S. Department of Labor, Washington, 
DC 20210.  The Administrator, or an authorized representative, will approve, 
modify, or disapprove every additional classification action within 30 days of 
receipt and so advise the contracting officer or will notify the contracting officer 
within the 30-day period that additional time is necessary.  
 
(C) In the event the contractor, the laborers or mechanics to be employed in the 
classification or their representatives, and the contracting officer do not agree on 
the proposed classification and wage rate (including the amount designated for 
fringe benefits, where appropriate), the contracting officer shall refer the 
questions, including the views of all interested parties and the recommendation of 
the contracting officer, to the Administrator for determination.  The Administrator, 
or an authorized representative, will issue a determination within 30 days of 
receipt and so advise the contracting officer or will notify the contracting officer 
within the 30-day period that additional time is necessary.  
 
(D) The wage rate (including fringe benefits where appropriate) determined 
pursuant to paragraphs (a)(1)(ii) (B) or (C) of this section, shall be paid to all 
workers performing work in the classification under this contract from the first day 
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on which work is performed in the classification.  
 
(iii) Whenever the minimum wage rate prescribed in the contract for a class of 
laborers or mechanics includes a fringe benefit which is not expressed as an 
hourly rate, the contractor shall either pay the benefit as stated in the wage 
determination or shall pay another bona fide fringe benefit or an hourly cash 
equivalent thereof.  
 
(iv) If the contractor does not make payments to a trustee or other third person, 
the contractor may consider as part of the wages of any laborer or mechanic the 
amount of any costs reasonably anticipated in providing bona fide fringe benefits 
under a plan or program, provided, that the Secretary of Labor has found, upon 
the written request of the contractor, that the applicable standards of the Davis-
Bacon Act have been met.  The Secretary of Labor may require the contractor to 
set aside in a separate account assets for the meeting of obligations under the 
plan or program.  
 
(v)(A) The contracting officer shall require that any class of laborers or mechanics 
which is not listed in the wage determination and which is to be employed under 
the contract shall be classified in conformance with the wage determination.  The 
contracting officer shall approve an additional classification and wage rate and 
fringe benefits therefor only when the following criteria have been met:  
 
(1) The work to be performed by the classification requested is not performed by 
a classification in the wage determination; and  
 
(2) The classification is utilized in the area by the construction industry; and  
 
(3) The proposed wage rate, including any bona fide fringe benefits, bears a 
reasonable relationship to the wage rates contained in the wage determination.  
 
(B) If the contractor and the laborers and mechanics to be employed in the 
classification (if known), or their representatives, and the contracting officer agree 
on the classification and wage rate (including the amount designated for fringe 
benefits where appropriate), a report of the action taken shall be sent by the 
contracting officer to the Administrator of the Wage and Hour Division, 
Employment Standards Administration, Washington, DC 20210.  The 
Administrator, or an authorized representative, will approve, modify, or 
disapprove every additional classification action within 30 days of receipt and so 
advise the contracting officer or will notify the contracting officer within the 30-day 
period that additional time is necessary.  
 
(C) In the event the contractor, the laborers or mechanics to be employed in the 
classification or their representatives, and the contracting officer do not agree on 
the proposed classification and wage rate (including the amount designated for 
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fringe benefits, where appropriate), the contracting officer shall refer the 
questions, including the views of all interested parties and the recommendation of 
the contracting officer, to the Administrator for determination.  The Administrator, 
or an authorized representative, will issue a determination with 30 days of receipt 
and so advise the contracting officer or will notify the contracting officer within the 
30-day period that additional time is necessary.  
 
(D) The wage rate (including fringe benefits where appropriate) determined 
pursuant to paragraphs (a)(1)(v) (B) or (C) of this section, shall be paid to all 
workers performing work in the classification under this contract from the first day 
on which work is performed in the classification.  
 
(2) Withholding – The State shall upon its own action or upon written request of 
an authorized representative of the Department of Labor withhold or cause to be 
withheld from the contractor under this contract or any other Federal contract with 
the same prime contractor, or any other federally-assisted contract subject to 
Davis-Bacon prevailing wage requirements, which is held by the same prime 
contractor, so much of the accrued payments or advances as may be considered 
necessary to pay laborers and mechanics, including apprentices, trainees, and 
helpers, employed by the contractor or any subcontractor the full amount of 
wages required by the contract.  In the event of failure to pay any laborer or 
mechanic, including any apprentice, trainee, or helper, employed or working on 
the site of the work (or under the United States Housing Act of 1937 or under the 
Housing Act of 1949 in the construction or development of the project), all or part 
of the wages required by the contract, the State may, after written notice to the 
contractor, sponsor, applicant, or owner, take such action as may be necessary 
to cause the suspension of any further payment, advance, or guarantee of funds 
until such violations have ceased.  
 
(3) Payrolls and basic records - (i) Payrolls and basic records relating thereto 
shall be maintained by the contractor during the course of the work and 
preserved for a period of three years thereafter for all laborers and mechanics 
working at the site of the work (or under the United States Housing Act of 1937, 
or under the Housing Act of 1949, in the construction or development of the 
project).  Such records shall contain the name, address, and social security 
number of each such worker, his or her correct classification, hourly rates of 
wages paid (including rates of contributions or costs anticipated for bona fide 
fringe benefits or cash equivalents thereof of the types described in section 
1(b)(2)(B) of the Davis-Bacon Act), daily and weekly number of hours worked, 
deductions made and actual wages paid.  Whenever the Secretary of Labor has 
found under 29 CFR 5.5(a)(1)(iv) that the wages of any laborer or mechanic 
include the amount of any costs reasonably anticipated in providing benefits 
under a plan or program described in section 1(b)(2)(B) of the Davis-Bacon Act, 
the contractor shall maintain records which show that the commitment to provide 
such benefits is enforceable, that the plan or program is financially responsible, 
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and that the plan or program has been communicated in writing to the laborers or 
mechanics affected, and records which show the costs anticipated or the actual 
cost incurred in providing such benefits.  Contractors employing apprentices or 
trainees under approved programs shall maintain written evidence of the 
registration of apprenticeship programs and certification of trainee programs, the 
registration of the apprentices and trainees, and the ratios and wage rates 
prescribed in the applicable programs.  
 
(ii)(A) The contractor shall submit weekly for each week in which any contract 
work is performed a copy of all payrolls to the State for transmission to the 
Federal Transit Administration.  The payrolls submitted shall set out accurately 
and completely all of the information required to be maintained under section 
5.5(a)(3)(i) of Regulations, 29 CFR part 5. This information may be submitted in 
any form desired.  Optional Form WH-347 is available for this purpose and may 
be purchased from the Superintendent of Documents (Federal Stock Number 
029-005-00014-1), U.S. Government Printing Office, Washington, DC 20402.  
The prime contractor is responsible for the submission of copies of payrolls by all 
subcontractors.  
 
(B) Each payroll submitted shall be accompanied by a "Statement of 
Compliance," signed by the contractor or subcontractor or his or her agent who 
pays or supervises the payment of the persons employed under the contract and 
shall certify the following:  
 
(1) That the payroll for the payroll period contains the information required to be 
maintained under section 5.5(a)(3)(i) of Regulations, 29 CFR part 5 and that such 
information is correct and complete;  
 
(2) That each laborer or mechanic (including each helper, apprentice, and 
trainee) employed on the contract during the payroll period has been paid the full 
weekly wages earned, without rebate, either directly or indirectly, and that no 
deductions have been made either directly or indirectly from the full wages 
earned, other than permissible deductions as set forth in Regulations, 29 CFR 
part 3;  
 
(3) That each laborer or mechanic has been paid not less than the applicable 
wage rates and fringe benefits or cash equivalents for the classification of work 
performed, as specified in the applicable wage determination incorporated into 
the contract.  
 
(C) The weekly submission of a properly executed certification set forth on the 
reverse side of Optional Form WH-347 shall satisfy the requirement for 
submission of the "Statement of Compliance" required by paragraph (a)(3)(ii)(B) 
of this section.  
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(D) The falsification of any of the above certifications may subject the contractor 
or subcontractor to civil or criminal prosecution under section 1001 of title 18 and 
section 231 of title 31 of the United States Code.  
 
(iii) The contractor or subcontractor shall make the records required under 
paragraph (a)(3)(i) of this section available for inspection, copying, or 
transcription by authorized representatives of the Federal Transit Administration 
or the Department of Labor, and shall permit such representatives to interview 
employees during working hours on the job.  If the contractor or subcontractor 
fails to submit the required records or to make them available, the Federal 
agency may, after written notice to the contractor, sponsor, applicant, or owner, 
take such action as may be necessary to cause the suspension of any further 
payment, advance, or guarantee of funds.  Furthermore, failure to submit the 
required records upon request or to make such records available may be 
grounds for debarment action pursuant to 29 CFR 5.12.  
 
(4) Apprentices and trainees - (i) Apprentices - Apprentices will be permitted to 
work at less than the predetermined rate for the work they performed when they 
are employed pursuant to and individually registered in a bona fide 
apprenticeship program registered with the U.S. Department of Labor, 
Employment and Training Administration, Bureau of Apprenticeship and Training, 
or with a State Apprenticeship Agency recognized by the Bureau, or if a person is 
employed in his or her first 90 days of probationary employment as an apprentice 
in such an apprenticeship program, who is not individually registered in the 
program, but who has been certified by the Bureau of Apprenticeship and 
Training or a State Apprenticeship Agency (where appropriate) to be eligible for 
probationary employment as an apprentice.  The allowable ratio of apprentices to 
journeymen on the job site in any craft classification shall not be greater than the 
ratio permitted to the contractor as to the entire work force under the registered 
program.  Any worker listed on a payroll at an apprentice wage rate, who is not 
registered or otherwise employed as stated above, shall be paid not less than the 
applicable wage rate on the wage determination for the classification of work 
actually performed.  In addition, any apprentice performing work on the job site in 
excess of the ratio permitted under the registered program shall be paid not less 
than the applicable wage rate on the wage determination for the work actually 
performed.  Where a contractor is performing construction on a project in a 
locality other than that in which its program is registered, the ratios and wage 
rates (expressed in percentages of the journeyman's hourly rate) specified in the 
contractor's or subcontractor's registered program shall be observed.  Every 
apprentice must be paid at not less than the rate specified in the registered 
program for the apprentice's level of progress, expressed as a percentage of the 
journeymen hourly rate specified in the applicable wage determination. 
Apprentices shall be paid fringe benefits in accordance with the provisions of the 
apprenticeship program.  If the apprenticeship program does not specify fringe 
benefits, apprentices must be paid the full amount of fringe benefits listed on the 
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wage determination for the applicable classification.  If the Administrator of the 
Wage and Hour Division of the U.S. Department of Labor determines that a 
different practice prevails for the applicable apprentice classification, fringes shall 
be paid in accordance with that determination.  In the event the Bureau of 
Apprenticeship and Training, or a State Apprenticeship Agency recognized by the 
Bureau, withdraws approval of an apprenticeship program, the contractor will no 
longer be permitted to utilize apprentices at less than the applicable 
predetermined rate for the work performed until an acceptable program is 
approved.  
 
(ii) Trainees - Except as provided in 29 CFR 5.16, trainees will not be permitted to 
work at less than the predetermined rate for the work performed unless they are 
employed pursuant to and individually registered in a program which has 
received prior approval, evidenced by formal certification by the U.S. Department 
of Labor, Employment and Training Administration.  The ratio of trainees to 
journeymen on the job site shall not be greater than permitted under the plan 
approved by the Employment and Training Administration.  Every trainee must be 
paid at not less than the rate specified in the approved program for the trainee's 
level of progress, expressed as a percentage of the journeyman hourly rate 
specified in the applicable wage determination. Trainees shall be paid fringe 
benefits in accordance with the provisions of the trainee program.  If the trainee 
program does not mention fringe benefits, trainees shall be paid the full amount 
of fringe benefits listed on the wage determination unless the Administrator of the 
Wage and Hour Division determines that there is an apprenticeship program 
associated with the corresponding journeyman wage rate on the wage 
determination which provides for less than full fringe benefits for apprentices.  
Any employee listed on the payroll at a trainee rate who is not registered and 
participating in a training plan approved by the Employment and Training 
Administration shall be paid not less than the applicable wage rate on the wage 
determination for the classification of work actually performed.  In addition, any 
trainee performing work on the job site in excess of the ratio permitted under the 
registered program shall be paid not less than the applicable wage rate on the 
wage determination for the work actually performed.  In the event the 
Employment and Training Administration withdraws approval of a training 
program, the contractor will no longer be permitted to utilize trainees at less than 
the applicable predetermined rate for the work performed until an acceptable 
program is approved.  
 
(iii) Equal employment opportunity - The utilization of apprentices, trainees and 
journeymen under this part shall be in conformity with the equal employment 
opportunity requirements of Executive Order 11246, as amended, and 29 CFR 
part 30.  
 
(5) Compliance with Copeland Act requirements - The Contractor shall 
comply with the requirements of 29 CFR part 3, which are incorporated by 
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reference in this contract.  
 
(6) Subcontracts - The contractor or subcontractor shall insert in any 
subcontracts the clauses contained in 29 CFR 5.5(a)(1) through (10) and such 
other clauses as the Federal Transit Administration may by appropriate 
instructions require, and also a clause requiring the subcontractors to include 
these clauses in any lower tier subcontracts.  The prime contractor shall be 
responsible for the compliance by any subcontractor or lower tier subcontractor 
with all the contract clauses in 29 CFR 5.5.  
 
(7) Contract termination: debarment - A breach of the contract clauses in 29 
CFR 5.5 may be grounds for termination of the contract, and for debarment as a 
contractor and a subcontractor as provided in 29 CFR 5.12.  
 
(8) Compliance with Davis-Bacon and Related Act requirements - All rulings 
and interpretations of the Davis-Bacon and Related Acts contained in 29 CFR 
parts 1, 3, and 5 are herein incorporated by reference in this contract.  
 
(9) Disputes concerning labor standards - Disputes arising out of the labor 
standards provisions of this contract shall not be subject to the general disputes 
clause of this contract. Such disputes shall be resolved in accordance with the 
procedures of the Department of Labor set forth in 29 CFR parts 5, 6, and 7.  
Disputes within the meaning of this clause include disputes between the 
contractor (or any of its subcontractors) and the contracting agency, the U.S. 
Department of Labor, or the employees or their representatives.  
 
(10) Certification of eligibility - (i) By entering into this contract, the contractor 
certifies that neither it (nor he or she) nor any person or firm who has an interest 
in the contractor's firm is a person or firm ineligible to be awarded Government 
contracts by virtue of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).  
 
(ii) No part of this contract shall be subcontracted to any person or firm ineligible 
for award of a Government contract by virtue of section 3(a) of the Davis-Bacon 
Act or 29 CFR 5.12(a)(1).  
 
(iii) The penalty for making false statements is prescribed in the U.S. Criminal 
Code, 18 U.S.C. 1001. 

 
13. Americans With Disabilities Act.  This clause applies to those contractors who are or 

will be responsible for compliance with the terms of the Americans with Disabilities Act 
of 1990 ("Act"), Public Law 101-336, during the term of the Agreement.  The Contractor 
represents that it is familiar with the terms of this Act and that it is in compliance with the 
Act.  Failure of the Contractor to satisfy this standard as the same applies to 
performance under this Agreement, either now or during the term of the Agreement as it 
may be amended, will render the Agreement voidable at the option of the State upon 
notice to the Contractor.  The Contractor warrants that it will hold the State harmless 
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and indemnify the State from any liability which may be imposed upon the State as a 
result of any failure of the Contractor to be in compliance with this Act, as the same 
applies to performance under this License Agreement. 
 
The Contractor agrees to comply with 49 U.S.C. § 5301(d), which states that the 
Federal policy that elderly individuals and individuals with disabilities have the same 
right as other individuals to use public transportation services and facilities, and that 
special efforts shall be made in planning and designing those services and facilities to 
implement transportation accessibility rights for elderly individuals and individuals with 
disabilities. These regulations provide that no handicapped individual, solely for 
reason of his or her handicap, be excluded from participation in, be denied the 
benefits of, or be subjected to discrimination under any program or activity including 
or resulting from this Agreement. 

 
14. Grant Management Guidelines for Grantees and Third Party Contracting 

Guidelines.  The Contractor agrees that its subcontractors in connection with the 
work will be governed by the rules and regulations of the Federal Transit 
Administration’s “Grant Management Guidelines for Grantees – Circular 5010.1D”, 
dated August 27, 2012, and “Third Party Contracting Guidelines-Circular C4220.1F”, 
dated March 13, 2013.  

 
15. Suspension or Debarment.  That suspended or debarred contractors, suppliers, 

materialmen, lessors or other vendors may not submit proposals for a State contract or 
subcontract during the period of suspension or debarment regardless of their anticipated 
status at the time of contract award or commencement of work. 

 
A. The signature on the Agreement by the Contractor shall constitute certification that 

to the best of its knowledge and belief the Contractor or any person associated 
therewith in the capacity of the owner, partner, director, officer, principal investor, 
project director, manager, auditor or any position involving the administration of 
Federal or State funds: 

 
1)  Is not presently debarred, suspended, proposed for debarment, declared 

ineligible, or voluntarily excluded from covered transactions by any Federal 
department or agency; 

 
2) Has not within the prescribed statutory time period preceding this Agreement 

been convicted of or had a civil judgment rendered against him/her for 
commission of fraud or criminal offense in connection with obtaining, attempting 
to obtain, or performing a public (Federal, State or local) transaction or contract 
under a public transaction, violation of Federal or State anti-trust statutes or 
commission of embezzlement, theft, forgery, bribery, falsification or destruction 
of records, making false statements, or receiving stolen property; 
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3)  Is not presently indicted for or otherwise criminally or civilly charged by a 
governmental entity (Federal, State, or local) with commission of any of the 
offenses enumerated in paragraph A)2) of this certification; and 

 
4)  Has not, within a five-year period preceding this Agreement, had one or more 

public transactions (Federal, State, or local) terminated for cause or default. 
 
B. Where the Contractor is unable to certify to any of the statements in this certification, 

such Contractor shall attach an explanation to this Agreement. 
 
  The Contractor agrees to insure that the following certification be included in each 

subcontract Agreement to which it is a party, and further, to require said certification 
to be included in any subcontracts, sub-subcontracts and purchase orders: 

 
1)  The prospective subcontractors, sub-subcontractors participants certify, by 

submission of its/their proposal, that neither it nor its principals is presently 
debarred, suspended, proposed for debarment, declared ineligible, or 
voluntarily excluded from participation in this transaction by any Federal 
department or agency. 

 
2)   Where the prospective subcontractors, sub-subcontractors participants are 

unable to certify to any of the statements in this certification, such prospective 
participants shall attach an explanation to this proposal. 

 
16. Code of Federal Regulations.  The Contractor shall ensure that all parties are in 

compliance with the audit requirements set forth in Title 48, Section 31 of the Code of 
Federal Regulations (CFR) and Title 23, Section 172 CFR, as revised, with retaining 
consultants. 

  
17. Incorporation of Federal Transit Administration (FTA) Terms.  The preceding 

provisions include, in part, certain Standard Terms and Conditions required by USDOT, 
whether or not expressly set forth in the preceding terms and conditions. All contractual 
provisions required by USDOT, as set forth in FTA Circular 4220.1F are hereby 
incorporated by reference. Anything to the contrary herein notwithstanding, all FTA 
mandated terms shall be deemed to control in the event of a conflict with other 
provisions contained in this Agreement. The contractor/subcontractors shall not 
perform any act, fail to perform any act, or refuse to comply with any of the State’s 
requests which would cause the State to be in violation of the FTA terms and 
conditions. 

 
18. Special Provisions Disadvantaged Business Enterprises.  The Contractor hereby 

acknowledges and agrees to comply with “Agreements With Goals Special Provisions 
Disadvantaged Business Enterprises as Subcontractors and Material Suppliers or 
Manufacturers For Federal Funded Projects” dated October 16, 2000, attached hereto 
and hereby made a part of this Agreement as Schedule L. 
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19. Contract Work Hours and Safety Standards Act.  
   

A. The Contractor agrees to include a provision in contracts with its subcontractors in 
carrying out the work, which may require or involve the employment of laborers or 
mechanics, which shall not require nor permit any such laborer or mechanic in any 
workweek in which he or she is employed on such work to work in excess of forty 
(40) hours in such workweek, unless such laborer or mechanic receives 
compensation at a rate not less than one and one-half times the basic rate of pay 
for all hours worked in excess of forty (40) hours in such workweek. 

 
B. In the event of any violation of the clause set forth in paragraph (a) of this Article, 

any contractor/subcontractors responsible therefor shall be liable for the unpaid 
wages.  In addition, contractor/subcontractors shall be liable to the United States 
for liquidated damages. Such liquidated damages shall be computed with respect 
to each individual laborer or mechanic, including watchmen and guards, employed 
in violation of the clause set forth in paragraph (a) of this Article, in the sum of Ten 
Dollars ($10.00) for each calendar day on which such individual was required or 
permitted to work in excess of the standard workweek of forty (40) hours without 
payment of the overtime wages required by the clause set forth in paragraph (a) of 
this Article. 

 
C. CTDOT upon its own action or upon written request of an authorized 

representative of the Department of Labor shall cause the Contractor to withhold 
or cause to be withheld, from any moneys payable by the Contractor on account 
of work performed for it by subcontractors under any such contract/agreement or 
any other Federal Contract/Agreement or any Federal contract with the same 
prime contractor, or any other federally-assisted contract subject to the Contract 
Work Hours and Safety Standards Act, which is held by the same prime 
contractor, such sums as may be determined to be necessary to satisfy any 
liabilities of such contractor or subcontractor for unpaid wages and liquidated 
damages as provided in the clause set forth in paragraph (b) of this Article. 

 
D. The Contractor’s subcontractors shall insert in any contract/subcontract the 

clauses set forth in paragraphs A and B of this Article and also a clause requiring 
the subcontractors to include these clauses in any lower tier subcontracts.  The 
prime contractor shall be responsible for compliance by any subcontractor or 
lower tier subcontractor with the clauses set forth in paragraphs A through D of 
this Article. 

 
20. Drug and Alcohol Testing  The Contractor agrees to establish and implement a drug 

and alcohol testing program that complies with 49 CFR Parts 653 and 654, produce 
any documentation necessary to establish its compliance with Parts 653 and 654, and 
permit any authorized representative of the United States Department of 
Transportation or its operating administrations, the State Oversight Agency of 
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Connecticut, or a representative of the State, to inspect the facilities and records 
associated with the implementation of the drug and alcohol testing program as 
required under 49 CFR Parts 653 and 654 and review the testing process.  The 
Contractor agrees further to certify annually its compliance with Parts 653 and 654 and 
to submit the Management Information System (MIS) reports to the State. To certify 
compliance, the Contractor shall use the “Substance Abuse Certifications” in the 
“Annual List of Certifications and Assurances for Federal Transit Administration Grants 
and Cooperative Agreements,” which is published annually in the Federal Register. 

 
21. State and Federally Funded Capital Projects.  With the prior written approval of the 

State, the Contractor shall undertake capital projects utilizing its own forces and 
equipment, or, with the prior written approval of the State, the Contractor may 
subcontract on behalf of the State to effect the procurement of capital goods or 
services.  All capital projects undertaken in accordance with this Agreement shall be 
governed by all applicable State and federal laws and regulations.  With respect to 
capital projects, the Contractor will adhere to the scope of work and cost estimates as 
approved in writing by the State.  When undertaking capital projects utilizing federal 
funds, the Contractor and its subcontractors will be governed by the rules and 
regulations of the Federal Transit Administration’s “Grant Management Guidelines for 
Grantees-Circular 5010.1D”, dated August 27, 2012, and “Third Party Contracting 
Guidelines-Circular C4220.1F”, dated March 13, 2013, and the following:. 

 
A. Federally-Required Certifications and Assurances The signature on this Agreement 

by the Contractor shall constitute certification that the Contractor, will comply with 
the federal regulations listed in Appendix “A” and that the Contractor will ensure to 
pass through these federal regulations, as applicable, to its subcontractors 
financed in whole or in part with Federal assistance provided by the U.S. 
Department of Transportation. 

 
B. Title of Capital Equipment.  Title of the equipment will be maintained by the State.  

The Contractor shall not transfer title of any capital equipment to any third party 
without the prior written approval of the State. 

 
C. Use of Capital Equipment.  The capital equipment shall be used exclusively in 

operations provided under the terms of this Agreement or under conditions approved 
by the State. 

 
D. Motor Vehicle Safety Standards.  Motor vehicles purchased or utilized by the 

operator for purposes of this Agreement will comply with the Motor Vehicle Safety 
Standards as established by the U.S. Department of Transportation 

 
E. Federal Vehicle Requirements. When new motor vehicles are purchased with 

grant funds, the Contractor will submit a certification in writing that: 
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1. The horsepower of the vehicle is adequate for the speed, range and 
terrain in which it will be required and also meet the demands of all 
auxiliary power equipment. 

 
2. All gases and vapors emanating from the crankcase of a 

spark-ignition engine are controlled to minimize their escape into the 
atmosphere. 

 
3. Visible emission from the exhaust will not exceed No. 1 on the 

Ringlemann Scale when measured six inches from the tailpipe with 
the vehicle in steady operation. 

 
4. When the vehicle has been idled for three (3) minutes and then 

accelerated to 80 percent of rated speed under load, the opacity of 
the exhaust will not exceed No. 2 on the Ringlemann Scale for more 
than five (5) seconds, and not more than No. 1 on the Ringlemann 
Scale thereafter. 

 
5. No member of, or delegate to, the Congress of the United States 

shall be admitted to a share or part of this Agreement or to any 
benefit arising therefrom. 

 
22. Notification of Federal Participation.  To the extent required by law, CTDOT agrees 

that any request for proposals, solicitation, award notice, press release, or other 
publication involving the distribution of FTA assistance for the Program or Project 
having and aggregate value of $500,000 or more, shall indicate that FTA is the 
Federal agency that is providing the Federal assistance, the Catalog of Federal 
Domestic Assistance Number of the program from which the Federal assistance is 
authorized, as may be applicable, and the amount of Federal assistance FTA 
provided. 

 
23. Clean Air.  The Contractor agrees to comply with all applicable standards, orders or 

regulations issued pursuant to the Clean Air Act, as amended, 42 U.S.C. §§ 7401 et 
seq.  The Contractor agrees to report each violation to the State and understands and 
agrees the State will, in turn, report each violation as required to assure notification to 
FTA and the appropriate EPA Regional Office. 

 
The Contractor also agrees to include these requirements in each contract/subcontract 
exceeding $100,000 financed in whole or in part with Federal assistance provided by 
FTA. 

 
24. Clean Water Requirements.  The Contractor agrees to comply with all applicable 

standards, orders or regulations issued pursuant to the Federal Water Pollution 
Control Act, as amended, 33 U.S.C. 1251 et seq. The Contractor agrees to report 
each violation to the State and understands and agrees that the State will, in turn, 
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report each violation as required to assure notification to the FTA (Federal Transit 
Administration) and the appropriate EPA Regional Office. 
 
The Contractor also agrees to include these requirements in each contract/subcontract 
exceeding $100,000 financed in whole or in part with Federal assistance provided by 
FTA. 

 
25. Lobbying.  The Contractors who apply or bid for an award of $100,000 or more shall 

file the certification required by 49 CFR Part 20, "Certification Regarding Lobbying" 
attached hereto as Schedule M.  Each tier certifies to the tier above that it will not and 
has not used Federal appropriated funds to pay any person or organization for 
influencing or attempting to influence an officer or employee of any agency, a member 
of Congress, officer or employee of Congress, or an employee of a member of 
Congress in connection with obtaining any Federal contract, grant or any other award 
covered by 31 U.S.C. 1352.  Each tier shall also disclose the name of any registrant 
under the Lobbying Disclosure Act of 1995 who has made lobbying contacts on its 
behalf with non-Federal funds with respect to that Federal contract, grant or award 
covered by 31 U.S.C. 1352.  Such disclosures are forwarded from tier to tier up to the 
recipient. 
 

26. Cargo Preference – Use of United States Flag Vessels.  The Contractor agrees: 
A. To utilize privately owned United States-flag commercial vessels to ship at least 

fifty percent (50%) of the gross tonnage (computed separately for dry bulk 
carriers, dry cargo liners, and tankers) involved, whenever shipping any 
equipment, materials, or commodities pursuant to this Agreement to the extent 
such vessels are available at fair and reasonable rates for United States-flag 
commercial vessels. 

B. To furnish within twenty (20) working days following the date of loading for 
shipment originating within the United States, or within thirty (30) working days 
following the date for loading for shipment originating outside the United States, a 
legible copy of a rated, “on-board” Commercial ocean bill-of-lading in English for 
each shipment of cargo described in paragraph (a) above to the State (through 
the prime contractor in the case of subcontractor bills-of-lading) and to the 
Division of National Cargo, Office of Market Development, Maritime 
Administration, Washington, D.C. 20230, marked with appropriate identification of 
the project. 

C. To insert the substance of the provisions of this clause in all 
contracts/subcontracts issued pursuant to this Agreement. 

 
27. Fly America Requirements.  The Contractor agrees to comply with 49 U.S.C. 40118 

(the “Fly America” Act).  In accordance with the General Services Administration’s 
regulations at 41 CFR Part 301-10, which provides that recipients and sub recipients of 
Federal funds and their contractors are required to use U.S. Flag air carriers for U.S. 
Government-financed International air travel and transportation of their personal effects 
or property, to the extent such service is available, unless travel by foreign air carrier is 
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a matter of necessity, as defined by the Fly America Act.  The Contractor shall submit, 
if a foreign air carrier was used, an appropriate certification or memorandum 
adequately explaining why service by a U.S. flag air carrier was not available or why it 
was necessary to use a foreign air carrier and shall, in any event, provide a certificate 
of compliance with the Fly American requirements.  The Contractor agrees to include 
the requirements of this section in all subcontracts that may involve international air 
transportation.   
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1 Project	Overview	

1.1 General	
These Contract Documents specify the requirements for the design, manufacture, fabrication, 
furnishing, assembly, testing, and installation of the New Fare Technologies System (NFTS) 
and related services for the Connecticut Department of Transportation, doing business as 
CTDOT.  The NFTS project shall also support proof of payment fare collection for CTDOT’s new 
Bus Rapid Transit Corridor, known as CTfastrak, serving downtown Hartford.   

The Contractor shall provide the NFTS that is based on service-proven elements as defined 
herein.  The Contractor shall provide materials that are new and free of defects, and which 
conform to the requirements of this Scope of Work.   

1.2 Base	System	Description	
The deployment of the NFTS will transform CTDOT’s existing fare collection system from 
magnetic stripe technology to contactless smart cards and secure barcode media.  The new 
system shall include: 

 CTDOT-issued Long-Term Use Smart Cards, operating as account-based media. 

 CTDOT-issued Limited Use Smart Cards, operating as card-based media. 

 Barcode media for transfers, short-term fare products, and Proof of Payment receipts. 

 A new Validating Farebox (VF) which shall accept coins, bills, contactless smart cards, 
barcode media, and magnetic media in both read-only and read/write mode forms.  The 
Validating Farebox shall also dispense and accept machine-readable transfer 
documents. 

 Stand Alone Processors (SAPs) which shall accept contactless smart card and barcode 
media, for use on vehicles where no Validating Farebox is installed. 

 Non-registering Validating Fareboxes (NRFs), which shall accept and securely store 
cash fare payments, for use on vehicles where no Validating Farebox is installed. 

 Cashbox vaulting and cash processing equipment as necessary to support the new 
Validating Fareboxes. 

 A Central Data System (CDS) to manage the devices, collect transaction data, track fare 
media inventory, provide database reports, and other central data services. 

 Garage Communications Servers (GCSs) to provide efficient data communications to 
and from the Validating Fareboxes and vaulting systems, and with the Central Data 
System. 

 Platform Validators (PVs) to process smart card transactions on the CTfastrak platforms. 

 Multi-Function Vending Machines (MVMs) to provide self-service kiosks to purchase 
paper-based barcode tickets, short-duration Limited Use Media smart card products, and 
to replenish accounts associated with CTDOT-issued Long-Term Smart Card Media. 

 Contracted Retail Point of Sale (RPOS) services to provide smart card sales and 
account replenishment services via cash registers at third party retail outlets 
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 Three configurations of Administrative Point of Sale (APOS) Terminals to provide sales, 
replenishment, personalization (custom printing), and support and administrative 
functions for smart card accounts and media. 

 Handheld Fare Inspection Terminals (HFITs) for contactless smart card and barcode 
media to support proof of payment fare inspections. 

 Networking infrastructure at CTDOT and third party garage facilities to provide 
communications between the Garage Communications Server and on-board NFTS 
components. 

 A series of Contractor-hosted web portals to allow customers, retailers, transit benefits 
coordinators, and CTDOT staff to interact with the CDS. 

 Other services and support systems as described herein and as necessary for a modern 
fare collection system. 

The NFTS shall support a variety of fare policies (as identified in Section 3) and all existing 
CTDOT operations.  Contractor shall provide all hardware, software, firmware, services, 
processes and procedures to provide all functionality and meet all requirements as identified 
within these specifications. 

1.3 Future	System	Capabilities	to	be	Supported	
As delivered, the NFTS shall provide hardware (but not software) to support additional 
capabilities should CTDOT choose to modify the NFTS to do so.  These include: 

 Contact and Contactless credit card transactions using bank-issued cards compliant with 
the Europay / MasterCard / Visa (EMV) standard 

 Interfaces to provide integration of the Validating Farebox and SAP with other on-vehicle 
ITS systems (provided by Others, see ITS requirements in AGREEMENT Schedule G, 
including CAD/AVL, mobile Ethernet routers, and a shared operator control and display 
device (for single-point login).  The Validating Farebox and Stand Alone Processor shall 
incorporate interfaces and hardware to permit this integration, including J-1708, RS-485 
and/or RS-232 interface hardware.  Software to provide for this operation shall not be 
required as part of the base Contract.  

1.4 Acceptability	of	Equipment	
The award of this Contract does not imply CTDOT’s approval of any of the equipment or 
materials identified in the Contract Documents.  The Contractor is responsible for furnishing a 
completely functional system as defined herein. 

If, at any time during the design, testing, or prosecution of work under this Contract, it is found 
that Contractor-furnished equipment or materials do not meet the specifications herein or will 
not provide a fully functional fare collection system as described herein, the Contractor shall, at 
no additional expense to CTDOT, take any and all steps necessary to furnish an acceptable 
NFTS. 
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1.5 Business	Requirements	
The NFTS shall address CTDOT’s current and long-term business needs. The NFTS shall: 

A. Be able to operate and meet all of CTDOT’s needs as defined within this document 

B. Provide for an integrated, state-of-the-art electronic fare payment, distribution, collection 
and processing system utilizing smart card and mobile ticketing / barcode technology 
(mobile ticketing application supplied by others) 

C. Provide complete interoperability with the Ticket Vending Machine System (provided by 
Others) and its fare media 

D. Provide fare media interoperability with the existing farebox issued media during the 
transition period 

E. Be based on published, open standards, and employ an open architecture as defined 
herein 

F. Provide for complete traceability of all revenues and fare media used within NFTS  

G. Be deployable in a single phase but with flexibility to activate features at CTDOT’s 
discretion 

H. Quickly and efficiently verify the validity of all presented fare media 

I. Substantially eliminate CTDOT’s exposure to revenue losses, including losses due to the 
use of invalid fare media, fraudulent fare media, as well as valid fare media that does not 
contain enough stored value or an adequate pass for the selected trip 

J. Reduce dwell times and customer waiting by maximizing transaction speed and 
throughput at all fare collection devices 

K. Be adaptable to innovations specific to the transit, banking, and communications 
industries 

L. Provide efficient administration of transit benefits programs through CTDOT’s Corporate 
Partners 

M. Be able to securely accommodate and process fare media offered and/or distributed by 
authorized third parties 

N. Optimize garage operations by providing high security, high throughput, and fully 
automated data transfer between fare collection devices and the Central Data System 

O. Interface, with minimal installation efforts, with CTDOT’s existing vehicles and 
infrastructure, specifically vehicle dashboards and handrails and the physical conditions 
at CTDOT facilities 

P. Provide data to CTDOT’s existing data and reporting systems for ridership, revenue and 
other operational needs, including for the production of historical reports  

Q. Accommodate ongoing CTDOT improvement programs/projects including construction 
of new facilities, communication system upgrades, information technology 
improvements, and changes to business processes 

R. Support all modes of transportation and the needs of all customer categories, including 
programs for specific types of customers 

The Preliminary and Final Design Reviews shall include a review and assessment of the 
system’s satisfaction of CTDOT’s business requirements listed above.  CDRL 1-1 
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1.6 Project	Schedule	
The Contractor shall make all reasonable efforts to complete all work and provide a system that 
satisfies all requirements herein to CTDOT’s satisfaction such that full NFTS deployment is 
achieved by the milestone dates provided within the AGREEMENT.. 

1.7 System	Implementation	
CTDOT is seeking to implement the NFTS on an aggressive schedule, and with a maximum 
degree of flexibility in how the new system is put into effect.  CTDOT recognizes that the NFTS 
will require the agency to adopt many new internal procedures and organizational modifications.  
CTDOT acknowledges that its customers may also see numerous changes in how they interact 
with the agency and pay their fares.   

Wishing to balance its desire for rapid NFTS deployment with the realization that both CTDOT 
and its customers are limited in the rate at which change can be absorbed, the Contractor shall 
plan and implement the NFTS to satisfy the following objectives: 

 The Contractor shall design, develop, test, and install all elements of the NFTS as a 
single, coherent program, and make all aspects of the system functional and ready for 
revenue service in a single coordinated phase. 

 The Contractor shall develop the NFTS so that CTDOT may activate features and fare 
policies independently and on a schedule defined by CTDOT.  For example, CTDOT 
may wish to initially activate only floating period passes that have identical pricing and 
policies as the agency’s existing magnetic stripe media, and introduce new stored value 
products at a later date.  In any case, the Contractor shall install and make ready the 
entire NFTS in a single coordinated phase. 

 Regardless of the number of features and capabilities active at any time, the NFTS shall 
satisfy all functional requirements of a modern fare collection system. 

1.8 Equipment	Quantities	and	Locations	

1.8.1 Base	System	Equipment	

Not including spare parts and other support peripherals, for the base NFTS contract, the 
Contractor shall supply and install equipment and software as  identified in the price proposal 
forms and AGREEMENT Schedule F. 

1.8.2 Optional	Equipment	

If CTDOT exercises one or more options for additional equipment, the Contractor shall supply 
additional equipment, configured identically to all other NFTS equipment supplied under this 
contract. 
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1.9 Definitions	
Wherever in these Contract Documents the following terms and abbreviations are used, the 
intent and meaning shall be interpreted as follows: 

Accuracy – The measurement of the fare collection system’s precision in accounting for monies 
collected and dispensed, and the system’s precision in collecting and reporting transaction, 
event, and other forms of data. 

Action List – A list of unique card serial numbers that have been determined to be invalid or 
unacceptable, or require certain defined actions upon presentation to any NFTS device.   

Autoload – A replenishment transaction to a smart card, or a modification of data encoded to a 
smart card, which is conducted as part of a usage transaction, paid for or directed by means 
usually associated with an on-line or direct interaction with a central computer system. 

Availability – The time or rate, usually expressed as a percentage, that a device or system is 
fully operational. 

Bankcard – A credit or debit card issued by a bank or financial institution. 

Baseline Design – The design of the Fare Collection System or any of its components, 
apparatus, systems, subsystems, or materials that have received both drawing approval and 
First Article approval by the Contracting Officer. 

Cable – A wire or group of wires contained within an overall insulating covering.  Cable may 
also be referred to as multi-conductor cable or cable harness. 

CTDOT – Connecticut Department of Transportation.  The Authority that operates fixed route 
public transit service, and that will operate the NFTS.  The numbered items that begin with this 
acronym are the documents to be provided by the Contracting Officer to the Contractor. 

Comment – Written critiques of the Contractor’s submittals to the Contracting Officer. 

Component – Any device having distinct electrical or mechanical characteristics and having 
connection points to be connected to other components to form a subassembly. 

Contract Deliverables Requirement List (CDRL) – Items to be provided by the Contractor to the 
Contracting Officer as defined by these Contract Documents. 

Contract Drawings – Drawings provided as part of the Contract Documents. 

Contracting Officer (CTDOT) – The individual designated by the CTDOT responsible for 
administering and managing this contract.  Contractor’s Drawings – Items such as detail 
drawings, graphs, diagrams, and sketches that are prepared by the Contractor to detail its work. 

Days – Unless otherwise designated, days as used in the Contract Documents shall be 
understood to mean calendar days. 

Days, Working – Normal working days, Monday through Friday, exclusive of holidays.  Office 
holidays are New Year’s Day, Martin Luther King, Jr. Day, Presidents’ Day, Memorial Day, 
Independence Day, Labor Day, Thanksgiving, Christmas Day, or days so celebrated. 

Dormant Account – A smart card account that has had no transaction activity for a CTDOT-
adjustable extended period of time, initially set to 2 years.  If the account has no previous 
transaction history, the card issue or account set-up date shall be used to determine dormancy.  
The fare collection equipment shall deny attempts to use such cards. 

Equal – Whenever the words “equal” or “approved equal” are used in connection with make or 
quality of material or equipment in these Contract Documents, the Contracting Officer’s decision 
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as to whether any material or equipment proposed is equal to that specified shall be binding and 
final on both the Contractor and CTDOT. 

Factory Acceptance Tests – A series of tests conducted at the Contractor’s facility using 
approved First Article devices.  Factory Acceptance Tests are independent, unit tests conducted 
on each NFTS device and subsystem, and designed to confirm that all hardware and software 
will function as required herein. 

Factory Integration Test – A test conducted at the Contractor’s facility to confirm that when 
installed, the complete NFTS will function as designed.  The Factory Integration Test occurs 
after successful completion of all Factory Acceptance Tests. 

Failure – An event leading to the inability of a component or equipment to function or perform its 
intended function as designed or specified. 

Failure Rate – The frequency of failure, expressed as failures per unit of time (in days) or 
failures per number of cycles (number of transactions).  Failure rate is the mathematical 
reciprocal of MTBF and MCBF. 

First Article – The first one of any production component of the NFTS Equipment that is 
produced.  All First Article devices shall be made and programmed according to CTDOT-
approved drawings and design documents submitted by the Contractor at the Final Design 
Review. 

First Article Configuration Inspection (FACI) – An inspection of the First Article in the factory to 
confirm that it complies with the approved design.  For the inspection, the First Article need not 
be a functional device.  All Factory Acceptance Tests shall use approved First Article units. 

Fleet Defect - When the same hardware failure is observed in a given component or device in 
10% of an NFTS device type (e.g., Validating Farebox, Administrative POS) within the warranty 
period  

Independent Failure – A failure that is not the result of another failure, either directly or 
indirectly. 

Indicated – As used in the Contract Documents, “indicated” shall be understood to mean, “as 
shown in the Contract Drawings,” or “as described in the Contract Documents.” 

Interface – The points where two or more systems, subsystems or structures meet and transfer 
energy, data or information. 

Lowest Level Replaceable Unit – The lowest unit (component) of a device that is removable and 
replaceable from an installed position by standard attachments (e.g., bolts and nuts, quick 
disconnects), including units such as printed circuit boards, displays, keypads, wiring 
harnesses, and complete electromechanical assemblies sold by the Contractor or OEM 
suppliers as spare parts, etc. 

Maintainability – The ability of the NFTS to be maintained by CTDOT’s maintenance staff, 
including enhancement of access to equipment and components that require maintenance. 

Mean Cycles Between Failures (MCBF) – The mean number of operating cycles between 
successive independent failures. 

Mean Time Between Failures (MTBF) – The mean operating time interval between successive 
independent failures. 

Modular – Composed of standardized, interchangeable units, designed to facilitate maintenance 
and repair. 
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Module – A standardized, interchangeable unit, designed to facilitate maintenance and repair. 

Non-Relevant Failure – A malfunction caused by conditions external to the machine or 
subsystem or caused by out of scope conditions.  Non-relevant failures include: 

 Accident, vandalism, maintenance errors, bent coins, and customer error 
 Failure of expendable items that have exceeded specified life 
 Dependent or secondary failures resulting from an independent or primary failure 

Operating Cycle – A complete transaction for any NFTS patron device, taken from the 
perspective of the user.  For example, a complete fare payment or a complete purchase 
transaction.  Transactions involving dispensing multiple products or repeated use of a single 
product shall be considered one transaction.  For other NFTS devices (such as Farebox 
Vaulting Systems), an operating cycle shall be a complete discrete operation of the device (such 
as the vaulting of a cashbox). 

Pass – A fare product valid for unlimited rides within a designated time period (e.g., a specified 
number of hours, day, number of consecutive days, or a specified calendar period). 

Payment Card Industry Data Security Standard (PCI DSS) – The definitive security standard 
and regulations for merchant processing of bankcards, presently version 3.0.  See: 

https://www.pcisecuritystandards.org/security_standards/ 

Payment Application Data Security Standard (PA DSS) - Applies to software vendors and others 
who develop payment applications that store, process, or transmit cardholder data as part of 
authorization or settlement, where these payment applications are sold, distributed, or licensed 
to third parties. 
 
Pilot Test – A test of all functionality of the fully installed NFTS, but limited to selected users.  
The Pilot Test will occur after the System Integration Test, and is intended to further verify NFTS 
functionality, and verify CTDOT’s readiness and exercise all CTDOT procedures and 
operations. 

Product Data – Illustrations, standard schedules, performance charts, instructions, brochures, 
diagrams, instructions, warnings and other information furnished by the Contractor to illustrate 
or explain the fabrication, assembly, installation, maintenance or operation of materials, 
equipment, or some portion of the work. 

Proof (used as a suffix) – Apparatus is designated as dustproof, waterproof, etc., when so 
constructed, protected, or treated that its successful operation is not interfered with when 
subjected to the specified material or condition. 

Relevant Failure – A malfunction that prevents a fare collection device or computer system from 
performing its intended function with the performance criteria specified.  Relevant failures 
include:  verified failures including intermittent failures, not excluded under non-relevant failure 
types; and failures due to design errors or manufacturing defects. 

Reliability – The probability of performing a specified function without failure and within design 
parameters for the period of time or the number of cycles specified under service conditions. 

Revenue Service Test – A test to occur during the initial full-public use of the NFTS, intended to 
verify NFTS reliability, availability, and accuracy. 

 Safe/Safety – The condition in which persons are free from threat or danger, harm, or loss 
arising from improper design, manufacture, assembly, malfunction, or failure of the fare 
collection system or any of its components or elements. 
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Section – In this document, references to a “Section” are specific to a section and all associated 
subsections to that section. 

Service-Proven – Identical or near identical equipment which has demonstrated successful 
operation in a transit industry environment similar to that anticipated for CTDOT. 

Shop Drawings – Drawings or sketches prepared by the Contractor for use in its manufacturing 
facility, assembly facility, or shop, to fabricate, assemble, and/or install parts of the Fare 
Collection System, whether manufactured by it from raw materials or purchased from others in a 
ready-to-use condition. 

Smart Card – An ISO/IEC 14443 compliant contactless card of the same dimensions as a 
standard credit card.  The smart card includes a microprocessor executing specialized 
application software, Non-Volatile Random Access Memory, Read Only Memory, and a radio 
frequency interface.   

Subassembly – Two or more components combined into a unit for convenience in assembling 
or servicing equipment. 

System Integration Test – A test of the complete, installed, and configured NFTS, ready for 
revenue service.  The SIT is the final test prior to commencing revenue service and is intended 
to verify all NFTS functionality is ready for revenue service. 

Tamperproof – Items are designated as tamperproof when they cannot be easily loosened, 
opened, or penetrated with commonly available tools such as a flat blade or Phillips screwdriver 
or pliers. 

Ticket – A printed or displayed fare instrument. 

Tight (used as a suffix) – Apparatus is designated as watertight, dust-tight, etc., when so 
constructed that the enclosing case shall exclude the specified material. 

Time-Out – When a prescribed amount of time has elapsed during which a specified action has 
not occurred. 

Transaction – See Operating Cycle. 

Wire – A single insulated conductor of any size. 

1.10 Abbreviations	
ABA American Bankers Association 
ACH Automated Clearing House 
ADA Americans with Disabilities Act 
ADAAG Americans with Disabilities Act Accessibility Guidelines  
AES Advanced Encryption Standard 
ANSI American National Standards Institute 
API Application Program Interface 
APOS Administrative Point of Sale 
ASCII American Standard Code for Information Interchange  
AVL Automatic Vehicle Location 
BDW Barcode Decoding Workstation 
BIN Bank Identification Number 
BTU British Thermal Unit 
C Degrees Centigrade 
CAD Computer Aided Dispatch 
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CADD Computer Aided Design and Drafting 
CCID Credit Card Identification 
CDRL Contract Deliverables Requirement List 
CDS Central Data System 
CRC Cyclic Redundancy Check 
CSCP Contactless Smart Card Processor 
dB Decibel 
DES Data Encryption Standard 
ECU Electronic Control Unit 
EMI Electromagnetic Interference 
EMV Europay / MasterCard / Visa 
EPROM Erasable Programmable Read-Only Memory 
ERD Entity Relationship Diagram 
F Degrees Fahrenheit 
FACI First Article Configuration Inspection 
FDR Final Design Review 
FIFO First In First Out 
FIPS Federal Information Processing Standard 
FIT Factory Integration Test 
FRB Failure Review Board 
FTP File Transfer Protocol 
g/m2 Grams per square meter (used as unit of paper density) 
GCS Garage Communications Server 
GPS Global Positioning System 
GTFS Google® Transit Feed Specifications  
GUI Graphical User Interface 
hr Hour 
Hz Hertz 
IC Integrated Circuit 
IEC International Electrotechnical Commission 
IEEE Institute of Electrical and Electronics Engineers 
ISO International Organization for Standardization 
LAN Local Area Network 
lbs Pounds 
LCD Liquid Crystal Display 
LED Light Emitting Diode 
LLRU Lowest Level Replaceable Unit 
LMS Learning Management System 
Mbps Megabits per second 
MCBF Mean Cycles Between Relevant Failures 
MIMO Multiple Input Multiple Output 
ms milliseconds 
MTBF Mean Time Between Relevant Failures 
MVM Multi-Function Vending Machine 
NEC National Electrical Code 
NEMA National Electrical Manufacturers Association 
NFC Near Field Communications 
NFTS New Fare Technologies System 
NFPA National Fire Protection Association 
NTP Notice to Proceed 
OCM Operator Control Module 
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ODBC Open Data Base Connectivity 
OEM Original Equipment Manufacturer 
OS Operating System 
OSHA Occupational Safety and Health Administration 
PA DSS Payment Application Data Security Standards (PCI) 
PAN Primary Account Number 
PC Personal Computer 
PCI Payment Card Industry 
PCI DSS Payment Card Industry Data Security Standards 
PDR Preliminary Design Review 
PIN Personal Identification Number 
PM Preventive Maintenance 
POS Point of Sale 
PRM Progress Review Meeting 
PROM Programmable Read-Only Memory 
HFIT Handheld Fare Inspection Terminal 
RAM Random Access Memory 
RDBM Relational Database Manager 
RFI Radio Frequency Interference 
ROM Read-Only Memory 
RPOS Retail Point of Sale 
RST Revenue Service Test 
SAE Society of Automotive Engineers 
SAP Stand Alone Processor 
SCCW Smart Card Certification Workstation 
SCORM Shareable Content Object Reference Model 
SIT System Integration Test 
SNMP Simple Network Management Protocol 
SSL Secure Sockets Layer 
SQL Structured Query Language 
UID Unique Identification (Number) 
UL Underwriters Laboratories, Inc. 
UPS Uninterruptible Power Supply 
VAC Volts, Alternating Current 
VDC Volts, Direct Current 
VM Virtual Machine 
WAN Wide Area Network 
YMCK Yellow Magenta Cyan Black 

1.11 Reference	Standards	
The NFTS design shall fully support and comply with all applicable local, state, and national 
codes, ordinances, statutes, standards, and federal rules and regulations existing at the time of 
Contract Award.  The Contractor shall be responsible for identifying all codes, ordinances, 
statutes, standards, and federal rules and regulations applicable to NFTS at the time of Contract 
Award.  This information and an explanation of how the NFTS equipment meets these 
requirements shall be provided at the Preliminary Design Review.  CDRL 1-2    

At the Final Design Review, the Contractor shall identify any standards relevant to the NFTS for 
which an update has been published since Contract Award.  For all such updated standards, the 
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Contractor shall submit an analysis of the update’s impact on the NFTS and an estimated cost 
to comply with the updated standard.  CDRL 1-3 

Until Final Acceptance of the entire project, the Contractor shall be responsible for identifying all 
relevant changes to all applicable codes and laws, and notifying CTDOT of the changes and 
their impact on the project. 

The Contractor shall design the NFTS to be compliant with relevant standards to ensure that the 
NFTS: 

 Presents no safety hazards for CTDOT’s passengers and employees 

 Will withstand the rigors of the environments in which the equipment will be installed, 
and the public use to which it will be subjected 

 Provides for the secure storage and transmittal of data 

 Is designed using state-of-the-art methods to maximize quality 

 Satisfies federal, state, and other requirements for ergonomics and usability 

The Contractor list for codes, ordinances, statutes, standards, and federal rules and regulations 
shall include, but not be limited to, the items below.  The latest revision in effect for each 
standard at the time of NTP shall be used in conjunction with the Contract Documents. 

 Americans with Disabilities Act (ADA)  
 Americans with Disabilities Act Accessibility Guidelines (ADAAG) 
 Advanced Encryption Standard 
 ANSI X9.24, Financial Services Retail Key Management 
 European Norm EN55022, Emissions standards for CE marking 
 European Norm EN55024, Immunity standards for CE marking 
 FCC Part 15 Class B – Radio Frequency Devices 
 FIPS 140-2 
 IEEE 802.11 b/g/n standard for wireless data communications 
 IEEE 802.11i standard for wireless data network security 
 International Electrotechnical Commission Standard 529 (IEC529)  
 ISO/IEC 7810, Identification Cards – Physical Characteristics 
 ISO 9001 
 ISO/IEC-8583 – Financial transaction card originated messages 
 ISO/IEC 14443 Parts 1 through 4 – Contactless Smart Card Standard 
 ISO/IEC 18092 / ECMA-340, Near Field Communication Interface and Protocol-1 
 ISO/IEC 21481 / ECMA-352, Near Field Communication Interface and Protocol-2 
 National Electrical Code (NFPA 70) 
 National Electrical Manufacturers Association Publication 250-2003 
 National Electrical Safety Code (ANSI C2) 
 National Fire Protection Association (NFPA) 130 
 NCITS 322-2002, American National Standard for Information Technology – Card 

Durability Test Methods  
 Occupational Safety and Health Administration (OSHA) 
 Payment Card Industry Data Security Standards (PCI DSS) 
 Payment Card Industry Payment Application Data Security Standards (PA DSS) 
 Society of Automotive Engineers SAE J1113-13 Electrostatic Discharge 
 Society of Automotive Engineers SAE J1455 Vibration and Shock  
 UL Standard 60950, “Information Technology Equipment – Safety” 
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 World Wide Web Consortium, Mobile Web Application Best Practices 
 Web Content Accessibility Guidelines (WCAG) 

In the case of conflict between provisions of codes, laws, and ordinances, the more stringent 
requirement shall apply. 
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2 System	Design	Requirements	
This Scope of Work defines the requirements for the design, manufacture, fabrication, 
furnishing, assembly, testing, inspection, and installation of NFTS for CTDOT.   

2.1 General	Requirements	
The NFTS design shall support the ability to be deployed across all modes of transportation 
operated by CTDOT.  The system shall be an integrated, electronic fare payment and collection 
system utilizing smart payment media.  All equipment shall: 

 Be ergonomic, aesthetically pleasing and designed and constructed in a manner that is 
easy to use, functional, and safe 

 Be ADA compliant 

 Facilitate easy access by authorized service and maintenance personnel 

 Prevent any unauthorized access to machine components 

 Be robust and suitable for non-stop continuous operation in a public transportation 
environment  

 Provide full accountability and auditing of all transactions to a level of accuracy defined 
herein 

Excluding hardware and software identified herein supplied by CTDOT (such as some 
networking infrastructure), the Contractor shall furnish all hardware, software and services 
necessary for the NFTS, which shall include all elements described in Section 1.2. 

The Contractor shall deliver a NFTS for CTDOT to deploy across all modes of transportation 
operated by CTDOT, including fixed route bus and bus rapid transit services.   

The Contractor shall be responsible for the design, installation, and testing of the Central Data 
System (CDS).  The CDS shall monitor and control the functionality of all NFTS equipment, as 
well as to collect, store and report data.  The CDS shall be the sole data repository for all NFTS 
transactions.  Through file import/export, Application Program Interfaces (APIs), and Structured 
Query Language queries, the CDS shall also interface with CTDOT’s existing legacy systems.   

The Contractor shall supply, install, and configure hardware for Garage Communications 
Servers (GCS) at each garage facility.  The Contractor shall design, install, configure, and test 
all GCS application software onto the GCS.   

2.2 Design	Life	
Excluding handheld devices, NFTS equipment and associated software furnished under this 
Contract shall be designed to provide a minimum usable life of no less than 12 years.  The 
design shall be capable of incorporating technology upgrades without redesign of components 
or modules, extensive software revisions or other similar excesses. 

2.3 Prior	Service	Performance	
Design of all equipment of the  NFTS shall be identical to or derived from existing designs or 
fully functional prototypes slated for an operating environment equal to or more severe than 
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experienced in CTDOT’s service area.  Prior performance in a controlled environment is 
insufficient.   

2.4 Supply	and	Availability	
At the time of delivery, NFTS equipment, and all associated components and software shall 
contain no non-standard, prototype, obsolete or discontinued products.   

2.5 		Nonproprietary	Technology	
The NFTS shall be designed employing open standards and provide CTDOT with the necessary 
software and interfaces to operate their system without the need for intervention by the 
Contractor.   

A. Media – Smart card media shall be available for competitive purchase by CTDOT from 
multiple U.S. sources.  The Contractor shall provide specifications and associated 
documentation necessary to support future CTDOT procurement of new smart card 
media.  Either such specifications and associated documentation shall become the 
property of CTDOT, or the information shall be conveyed under a perpetual license as 
defined in the Software License Agreement accompanying this contract.  CDRL 2-1 

B. Media Encoding Schema –The media encoding schema (i.e., how data is stored on the 
media, the associated security algorithms/keys, and card/reader authentication schemes 
and other information, processes and data) shall be defined and documented by the 
Contractor, reviewed and approved by CTDOT at the Preliminary and Final Design 
Reviews as consistent with best practices.  Either such specifications and associated 
documentation shall become the property of CTDOT, or the information shall be 
conveyed under a perpetual license as defined in the Software License Agreement 
accompanying this contract.  .  

C. Equipment and System Interfaces – The equipment and system interfaces shall be 
defined and documented and shall be licensed to CTDOT for use and distribution as 
CTDOT sees fit for NFTS operation and future enhancement and expansion.   

2.6 Materials	and	Workmanship	
The Fare Collection System shall be constructed of the highest quality materials suitable for 
trouble-free use in the intended environment.  The Contractor shall be responsible for all 
materials and workmanship.  It is the Contractor’s responsibility to design, select, and apply all 
materials and workmanship to meet the requirements in the Contract Documents.  Where 
alternate materials are offered, it is the responsibility of the Contractor to demonstrate the 
alternate materials are equivalent to the specified materials and to gain CTDOT’s approval for 
the substitution. 

Housings for the Fare Collection Equipment shall have an attractive, finished appearance.  No 
protruding screws, fasteners, or sharp edges shall be permitted on the exterior of the 
enclosures.  All exposed fasteners shall be stainless steel.  All fasteners accessible to the public 
shall be an approved tamper-proof design.  All exposed edges shall be neatly rounded with no 
sharp edges or points. 

Internal component arrangement shall be neat, with access for service.  Wiring shall be run in 
cables secured to supports.   
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No self-tapping screws shall be used in areas where disassembly can normally be expected 
more frequently than once in every three years. 

Paints, plastics, graphic panels, display covers, and light lenses shall be resistant to fading and 
ultraviolet light.   

All internal fasteners that are not stainless steel shall be corrosion resistant.  All external hinges, 
latches and locks shall be stainless steel.  All materials subject to corrosion shall be painted or 
plated.  The coating method shall prevent corrosion for the life of the equipment.  Dissimilar 
metals in contact shall be treated to prevent electrolytic corrosion at the contact areas.   

2.7 Environmental	Conditions	
All NFTS equipment shall provide continuous reliable operation in revenue service under 
environmental conditions experienced where the equipment is installed in all metropolitan 
regions served by CTDOT.    

2.7.1 On‐Board	Equipment	

On-board NFTS equipment will be within an environmentally conditioned environment when a 
vehicle is in revenue service, but not at other times.  

Contractor-supplied on-board equipment shall remain operational to meet the specified 
technical requirements in the presence of contaminants, including but not be limited to any 
airborne particles (including dust generated by brakes, wheels, and rails), greases, and oils.   

At minimum, contractor-supplied on-board NFTS equipment shall provide ingress protection 
compliant with International Electrotechnical Commission Standard 529 (IEC529) to level IP54 
or equivalent. 

A. Local Climate 

The following list is intended to reflect the extremes possible inside CTDOT’s vehicles.  
All Contractor-designed NFTS on-board equipment shall tolerate the environment in 
which it is installed.  The equipment on the vehicle shall not suffer any degradation in 
performance under the following environmental conditions: 
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Table 2.7.1:  On-Board Equipment Operating Environment 

Characteristic Operating Condition 

Sunlight 
None to full, direct behind a glass windshield 

Maximum solar radiation: 250 BTU/hr/ft2 

Storage 
Temperature 

-22ºF to + 140ºF 

Operating 
Temperature 

4ºF to + 110ºF (ambient) 

Thermal Shock Up to 50°F in 1 hour (non-condensing) 

Relative Humidity 13% to 95% relative humidity at maximum 104ºF, non-condensing 

Shock & Vibration As identified below 

Airborne Dust Up to 180 micrograms per cubic meter, with iron and salt particles 

Inclination 0º to 10º off vertical 

Water/solvents 

Water spray on equipment from cleaning floors and walls, 
industrial cleaning solvents and standard cleaning chemicals used 
by CTDOT, rain, mud, snow and slush will come in contact with 
equipment.  (CTDOT acknowledges that polycarbonate display 
windows may be affected by some cleaning chemicals.) 

B. Electromagnetic Interference 

EMI and RFI radiating from equipment on the vehicle, including vehicle propulsion, radio, 
lights, electronic destination signs, air conditioners, and generators shall not affect the 
operation of the NFTS equipment.   

C. Rain, Moisture & Humidity 

As a result of Customer boarding in rainy and humid conditions, on-board equipment will 
be subject to incidental moisture.  The equipment shall function and not suffer any 
degradation of operation under these conditions.    

Vehicle cleaning operations often result in the use of water and detergent sprays.   If on-
board equipment is intolerant of such activity, the Contractor shall supply a removable 
protective cover for each device at no additional cost to CTDOT. 

D. Shock and Vibration 

Contractor-supplied on-board NFTS equipment shall comply with SAE J1455 for shock 
and vibration. 

2.7.2 Platform	Equipment	

NFTS equipment installed on CTfastrak platforms and other exterior locations (including 
Platform Validators and Multi-Function Vending Machines), at CTDOT’s sole discretion, may be 
installed with no shelter provided over the equipment.  Platform equipment shall be designed 
and be capable of operating or being stored without shelter under the conditions specified in 
Table 2.7.2.  Although solar radiation will cause cabinet exterior and interior temperatures to rise 
considerably above ambient, all internal components shall continue to operate normally at 
elevated machine enclosure temperatures.  If fans or other active methods are required to 
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maintain suitable internal operating temperatures, such devices shall be thermostatically 
controlled to operate only when needed. 

Coin, bill, ticket, and other openings and enclosure joints will be subject to wind-driven rain and 
shall be designed to assure proper operation of the equipment under such adverse conditions.  
All exposed surfaces including the push buttons, display screen, and coin and bill components 
shall be unaffected by detergents and cleaning solvents used by CTDOT, including the 
infiltration of such materials into the machine as caused by using a sponge or brush to hand 
clean the unit.  Means shall be provided to expel moisture within the platform devices to assure 
continued, reliable operation.  Ticket stock shall be maintained in condition for proper feed and 
printing. 

Airborne particulates shall not affect the operation of the platform equipment. 

Platform equipment finish, graphics panels, and all surfaces, including lettering, maps, and other 
information displayed on the equipment shall be resistant to ultraviolet radiation and air 
contaminants. 

The following list is intended to reflect the extremes possible in the CTDOT operating region.  All 
Contractor-designed NFTS platform equipment shall tolerate the environment in which it is 
installed and stored.  The equipment on the platform and other exterior locations shall not suffer 
any degradation in performance under the following environmental conditions: 

Table 2.7.2:  Platform Equipment Operating Environment 

Characteristic Operating Condition 

Sunlight Maximum solar radiation: 300 BTU/hr/ft2 

Storage 
Temperature 

20ºF to + 140ºF 

Operating 
Temperature 

-15ºF to + 115ºF (ambient) 

Thermal Shock Up to 30°F in 1 hour (non-condensing) 

Relative Humidity 30% to 98%, non-condensing 

Precipitation 

Maximum rainfall rate: 6 inches per hour 
Maximum snowfall rate: 12 inches per hour 

Rain may include freezing rain. 
Rain or snow may occur simultaneously with worst case wind. 

Wind 
Maximum sustained for 1 minute: 75 mph 

Maximum gusting: 125 mph 

Airborne Dust Up to 180 micrograms per cubic meter, with iron and salt particles 

Platform 
Inclination 

0º to 3º off vertical 

Water/solvents 

Water spray on equipment from cleaning floors and walls, 
industrial cleaning solvents and standard cleaning chemicals used 
by CTDOT, rain, mud, snow and slush will come in contact with 
equipment. 
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2.7.3 Handheld	Equipment	

Upon CTDOT acceptance of the proposed OEM handheld equipment, CTDOT acknowledges 
acceptance of all environmental performance characteristics of the approved device.  

2.7.4 Facilities	Equipment	

NFTS equipment installed in CTDOT garage facilities will be sheltered from precipitation and 
direct sun, but may have no climate controls.  Equipment installed in those locations shall 
operate in temperatures ranging from +20º to +110ºF. 

NFTS equipment installed in remote locations (such as along the CTfastrak right of way) may 
not be sheltered from precipitation or direct sun, and shall operate in all temperatures and 
conditions experienced in the Hartford, CTDOT region. 

2.7.5 Office	and	Retail	Equipment	

All NFTS equipment installed in office and other indoor locations which are not subject to the 
rigors of the elements, such as Point of Sales Terminals, shall be able to properly function and 
not suffer any degradation of performance under the following conditions: 

Table 2.7.5:  Office and Retail Equipment Operating Environment 

Characteristic Operating Condition 

Storage 
Temperature 

25ºF to + 110ºF 

Operating 
Temperature 

40ºF to + 95ºF (ambient) 

Thermal Shock Up to 30°F in 1 hour (non-condensing) 

Relative Humidity 20% to 95% relative humidity non-condensing 

EMI FCC Part 15, Subpart B Class A 

Airborne Dust 
Up to 75 micrograms per cubic meter, typical to a business office 
environment 

Inclination 0º to 15º off vertical 

Water/solvents 
Incidental water spray on equipment from cleaning floors and 
walls, industrial cleaning solvents and standard cleaning 
chemicals used by CTDOT 

2.8 Data	Security	
The NFTS shall provide CTDOT with a complete, high-security system for control of revenues.   

A. The Contractor shall conduct an analysis of security features of the system at each 
design review, at each phase of implementation, as well as prior to presentation of the 
system for final acceptance, and notify CTDOT of any potential exposure in system 
design.  The Contractor may submit documentation from previous security reviews, but 
CTDOT reserves the right to require additional security measures to address any 
identified deficiencies.   
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B. In the event security is compromised at any time during the design, development, 
installation, and testing stages of the system, the Contractor shall immediately inform 
CTDOT as soon as the condition is detected.   

C. The Contractor shall ensure that all system passwords shall be safeguarded, encrypted 
and resettable under CTDOT control, and that no "back doors" or means of unauthorized 
entry are included in the system design. 

D. The ability to remove or add authorized users shall be restricted to designated users with 
the highest level of security clearance.  Additional password authorization shall be 
required to perform this function.  At no time shall any password be displayed on any 
screen in the NFTS. 

E. The NFTS shall employ the highest levels of security for all transaction types.  For all 
electronic forms of revenue and transactions, the NFTS equipment and system elements 
(including communications) shall be fully compliant with the Data Security Standard of 
the Payment Card Industry (PCI DSS).  The NFTS shall ensure that all transactional 
data, including but not limited to, that associated with credit card and debit card 
transactions, are secure and available to only valid users with the proper security 
clearance. 

F. Regardless of the payment method, transaction type, fare media used, or device 
involved, all NFTS transactions shall be individually recorded, and PCI DSS-compliant 
transactional information transmitted to the CDS.  Information for each transaction 
record shall include all pertinent data to permit a complete reconstruction of the 
transaction and thorough detailed device level audits.  

G. All CTDOT-issued smart cards and all barcode media shall incorporate the highest 
levels of data security practical.  For smart cards, all data and card-to-reader 
communications shall be encrypted using no less than 128-bit encryption keys required 
to perform this function.   

H. The Contractor shall develop an NFTS Security Plan, which shall include: 

 Password systems and administration 
 Communications security measures 
 Operating systems and program security 
 Data encryption methods 
 Encryption key generation, transport, and propagation security 
 Safeguards for CTDOT-sensitive data, including encryption keys, smart card 

encoding schema, and other CTDOT intellectual property. 

The Security Plan shall describe the security methods and features incorporated into the 
NFTS, and the procedures to monitor and maintain NFTS security.  The Contractor shall 
submit the System Security Plan for CTDOT review at the Preliminary Design Review 
and CTDOT approval at the Final Design Review.  CDRL 2-2 

2.9 Physical	Security,	Locks,	and	Keys	
All NFTS equipment provided shall be constructed to provide maximum protection for 
equipment and revenue contained therein.  All equipment shall be designed to be vandal 
resistant to the greatest extent possible, and shall not suffer damage as a result of reasonably 
foreseeable conditions. 
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The design and installation of all equipment shall discourage and minimize the effects of 
potential vandalism and theft, prevent unauthorized access to the interior of the equipment and 
prevent unauthorized removal of the equipment from its installed location.  Several, separate 
levels of security access shall be provided for access to the interior of the equipment for 
maintenance personnel and revenue servicing personnel.  Access to the equipment by 
authorized personnel equipped with proper keys and individual access code(s) shall be provided 
without undue delay.   

Locks used for accessing/removing the revenue containers and for accessing/removing other 
interior modules shall be keyed differently from other device locks.  To the greatest extent 
possible, locks for accessing/removing interior modules shall be keyed alike. 

Locking systems for maintenance and revenue service access for devices containing cash shall 
employ the use of Cyber™ Locks or other CTDOT-approved electronic, high security locks.  
Contractor shall identify and provide all hardware and software required to support and operate 
the electronic locking system.   

Other locks to secure devices or internal components shall be considered high security, 
employing designs and features designed to thwart tampering and counterfeiting keys.  
Commencing with initial implementation of equipment, all locks, keyways, and key codes shall 
become the exclusive property of CTDOT thus giving CTDOT the ability to rekey as necessary.   

The Contractor shall identify the location and type of all NFTS locks and shall submit the 
electronic locking system design and configuration for CTDOT review at the Preliminary Design 
Review and CTDOT approval at the Final Design Review.  CDRL 2-3 

All keys shall be delivered in a single shipment no less than 30 days prior to the commencement 
of installation to CTDOT’s Project Manager.  CDRL 2-4 

2.10 Fault	Tolerance	and	Disaster	Recovery	
NFTS design shall provide the ability to quickly recover from power, communications and 
system software failures.  The system shall automatically return to its operating state, without 
loss of data.  The Contractor shall provide documentation explaining how this fault tolerance 
and recovery capability will be achieved at the Preliminary Design Review CDRL 2-5, and shall 
identify the files, databases, and software required to recreate an operational NFTS in the event 
of a disaster.   

2.11 Modular	Design	
NFTS devices shall employ modular components.   The design shall support the “fingertip 
maintenance” concept.  Security-sensitive modules shall also be secured by keys or electronic 
locks to prevent unauthorized removal. 

Power connections shall be keyed to prevent installation into the wrong receptacle, and polarity. 
Contractor shall provide a list of all replaceable modules at the Preliminary Design Review.  
CDRL 2-6 

Each of the basic functions within each device shall be performed by modular components, 
which permit ready field replacement of inoperative modules to return the device to service in 
minimal time.   

The individual modules shall be fixed in unitized frames, rails, or slides with fast latching 
devices, captive fasteners, or other means that do not require the use of tools to remove and 
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replace modules.  Where required in this Scope of Work, modules shall also be secured by 
keyed locks to prevent unauthorized removal. 

Internal control and power connections shall be made via plug-in connections.  Plugs and 
receptacles for modules shall be keyed to prevent a module from being plugged into the wrong 
receptacle.  Each module shall be installable in only one correct position and that position shall 
be readily apparent to maintenance and servicing personnel.   

2.12 Interchangeability	
All parts, components, modules, assemblies, and removable devices provided under this 
contract shall be fully interchangeable among devices without the need to make adjustment for 
proper compatibility.  Mechanical parts shall not require use of matched sets of parts.  
Equipment enclosure mounting shall be identical for each device so that the equipment is fully 
interchangeable among vehicles and locations without the need to make installation 
adjustments. 

Modules and components that are not interchangeable shall not appear to be interchangeable 
nor shall they be able to be installed into an incorrect slot, receptacle, rack, or location.   

2.13 Safety	
NFTS equipment shall be free from safety hazards and shall be designed to comply with 
relevant UL (Underwriter’s Laboratory) Standards.   

The exterior surfaces of Fare Collection Equipment, including all controls and appurtenances, 
shall have no sharp edges.  Particular attention shall be given to protecting blind persons who 
may explore the surfaces with their fingers.  The edges of all panels, graphic displays and 
faceplates, and the surfaces of all exposed hardware such as hinges, locks, handles, and 
fasteners shall be free of sharp edges or burrs.   

All interior surfaces and components with which maintenance personnel could come in contact 
shall be free of sharp edges and other hazards. Internally, there shall be no protruding screws 
or exposed wires that could injure maintenance personnel.   

Objects shall not excessively protrude from the platform-based equipment in the planes 
nominally perpendicular to the station platform, except for the MVM lighting fixture and bill entry 
slot rain shield.  The MVM light fixture shall extend no more than four inches beyond the front 
face of the MVM cabinet, and shall not be positioned in such a manner as to cause a bumping 
hazard.  All objects that protrude 1 inch or more from any exterior surface of the NFTS 
equipment, including the MVM light hood and the bill entry slot rain shield, shall be designed 
with rounded corners and edges with minimum 0.25-inch radii to reduce the chances of injury. 

All components shall be electrically grounded and shall prevent electrical leakage or static 
charge.  Electrical components shall have suitable warning graphics indicating the voltage 
present and other hazards. 

The Contractor shall provide proof of compliance with Safety requirements, for CTDOT review 
at the Preliminary Design Review and CTDOT approval at the Final Design Review.  CDRL 2-7 

Additionally, the TVMS needs to address all CTfastrak requirements as indicated in the Safety 
and Security Management  Plan (SSMP).  This applies to the TVM’s, the TVMS in its entirety, 
the CMS, the Contractor’s own operations, and all other activities associated with the 
Agreement. The current version of the SSMP is included as Schedule E to the Agreement. 
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2.14 Aesthetic	Requirements	
The NFTS equipment shall be designed to be attractive, with all controls, primary instructions, 
and operator and patron interface display and inputs on a common face of the respective 
enclosure.  Lettering, lines, arrows, pictographs, signage, color coding, indicator lights, and 
colors and physical features such as raised lettering and Braille (collectively referred to a 
“graphics”), and lighting shall be used to present aesthetically attractive and functional 
equipment. 

The Contractor shall submit a conceptual depiction of all NFTS equipment, including graphics 
panels and other aesthetic design considerations, for review and approval at the Preliminary 
Design Review.  CDRL 2-8 

All graphics shall be in accordance with CTDOT’s graphics standards, which incorporate 
standard Pantone® colors. 

2.15 Structural	and	Material	Requirements	
All NFTS equipment materials shall be suitably robust and made of materials to function in the 
all metropolitan regions served by CTDOT, and to withstand normal use of a public device, 
without deformity, corrosion, or degradation, for the entire expected life of the equipment. 

NFTS devices shall be constructed to meet the following requirements: 

 Fastenings shall be concealed.  This requirement may be waived, provided there are 
specific instances where it is proven the concealment is impractical 

 Employ secure hinges that are hidden within the enclosure 

 Utilize enclosures designed to form an integrated structure 

 Provide for efficient exchange of devices and modules in the field with minimal use of 
fasteners and cable connectors 

 Provide suitable protection where dissimilar metals come in contact 

2.16 Electrical	Requirements	
NFTS components shall conform to all requirements of the National Electrical Code (NEC), 
Underwriters Laboratories, Inc. (UL), Society of Automotive Engineers (SAE) and all applicable 
state and local electrical codes.  All equipment provided shall be UL certified and copies of 
these certifications shall be provided to CTDOT no later than completion of the First Article 
Configuration Inspection (FACI).   CDRL 2-9   Compliance with equivalent European or other 
International standards shall be acceptable for those listed in this paragraph. 

Electronics shall be solid state, assembled on modular reinforced printed circuit boards.  The 
loss or fluctuation of power shall not cause any information or data contained in electronic 
memory to be lost or altered. 

All electrical and electronic systems shall be designed using only materials and components of 
proven quality and reliability.  All devices shall be de-rated to operate within the acceptable 
range for electrical stress versus temperature for the type of service for which the NFTS device 
is required. 

All electrical equipment shall operate within the temperature, power, and current ratings as 
identified in this Scope of Work. 
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Variations in the supply voltage and frequency shall cause an orderly shutdown of the NFTS 
equipment at the point where the voltage or frequency falls outside the reliable operating 
voltage range of a module. 

The NFTS equipment shall operate without causing harmful interference or being affected by 
interference such as external transients, magnetic, electrical, and radio frequency fields.  
Shielding and line filtration shall be provided within the NFTS devices to protect electronic 
components and assure full operation under electrical interference within the vehicle and 
facilities environment. 

The equipment shall be designed to prevent radiation of radio and electrical signals to external 
equipment and shall not affect operation of other equipment on the vehicles or in the facilities, or 
to other outside systems.  All equipment shall conform to Federal Communications Commission 
emission limits as expressed in FCC Part 15, Subpart B Class A pertaining to conducted and 
susceptibility, and SAE J-1113-13 pertaining to electrostatic discharge. 

Apparatus creating electromagnetic interference emissions shall be designed to contain these 
emissions within their package area.  Suppressors shall be incorporated across inductive 
devices to minimize switching transients. 

2.16.1 On‐Board	Equipment	

All on-board equipment shall operate reliably from the vehicle’s direct current power source, 
which ranges between 9VDC through 15VDC on vehicles with nominal 12VDC power, and 
9VDC through 32VDC on vehicles with nominal 24VDC power. 

The equipment shall be protected against damage, loss, or modification of data caused by: 

 Lower or higher voltage in the range of 0 to 50 VDC 
 Reverse polarity of the input voltage 
 Temporary voltage drops associated with starting of vehicles 
 Fluctuating voltages between the maximum and minimum voltages identified above 

Adequate protection against transient surges and supply voltage increases or decreases to 
levels beyond the voltage tolerance supplied shall be incorporated to the extent necessary to 
prevent damage to electronic components. 

Loss or reinstatement of power shall not result in any corruption of the data in memory. 

2.16.2 Platform	Equipment	

Power circuits provided in the stations for NFTS equipment will be rated 125 VAC, 60 Hz, 20 
amp (maximum), single-phase alternating current with separate ground wires.  Separate power 
circuits will be provided for each NFTS platform device, ensuring that a single tripped circuit 
breaker affects only a single device. 

The platform equipment shall tolerate voltage range of +10% to -20% and frequency variability 
range of +1 Hz to -3 Hz. NFTS platform equipment, including any internal heaters, shall draw no 
more current than permitted by the National Electric Code for a 20-amp circuit.   

Separate ground wires shall be used to properly ground platform-based equipment; all platform-
based equipment, components and parts shall be grounded, both electrically and to the station’s 
ground plane (where available).  The grounding scheme shall be configured so that 
performance of the equipment is not compromised due to common mode impedance coupling.  
The Contractor shall submit the grounding scheme to the CTDOT for review and approval at the 
Preliminary Design Review.   CDRL 2-10 
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High voltage transients on power or signal interface lines, including those due to nearby 
lightning strikes, shall not damage the platform-based NFTS equipment. 

Voltage transient suppression shall be provided for the protection of components and circuitry 
involving semiconductor devices.  The platform-based equipment shall be capable of 
withstanding transients of 5.0 kV peak pulse with a total energy of 750 joules without damage, 
improper operation or shutdown.  The functional status of any such surge and transient 
suppressor circuitry shall be visible at all times when the outer door is open. 

Each of the modular components (e.g., Coin Processing Unit, Bill Processing Unit, Ticket 
Printer, Electronic Control Unit, etc.) shall have appropriate circuit protection as required by the 
design of the equipment.  Suppression means shall not result in deterioration of performance. 

2.16.3 Facilities	Equipment	

Equipment and components located at the CTDOT facilities shall operate reliably on a source 
power of 120 VAC (+/-10%), single phase, 3-wire, 60 Hz (+/-1%).  Normal operation shall 
include: 

 Ignoring micro cuts in the power supply of up to 15 milliseconds, with a recurrence of 
100 milliseconds 

 Withstanding the following voltage excursions: 

 Sag: - 15% 
 Surge: +15% 
 Transient Impulse: 75 volts 
 Common Mode Noise:  5 volts 

 Completing in-process transactions, retaining data integrity, and shutting down in an 
orderly manner in the event of loss of electrical power 

 Returning to full operational status after a power failure without manual intervention or 
adversely affecting the current operational situation or the integrity of stored data. 

For safety protection, non-current carrying metallic parts of electrical equipment shall have a 
maximum resistance to solid "Earth" (ground) not exceeding 2 ohms.   

NFTS facilities equipment shall include adequate filters and electrical elements to regulate the 
supplied voltage and render it devoid of power spikes and noise.  Adequate protection against 
transient surges shall be incorporated to the extent necessary to prevent damage to electronic 
components and compromised integrity of stored and transmitted data. 

Where NFTS equipment receives power from a Contractor-supplied Uninterruptible Power 
Supply (UPS), the UPS shall provide power of sufficient quality and consistency to operate the 
attached NFTS equipment. 

2.16.4 Office	and	Retail	Equipment	

NFTS equipment installed in retail and office locations shall operate reliably a source power of 
120 VAC (+/-10%), single phase, 3 wire, 60 Hz (+/-1%), and other characteristics typically 
experienced on the commercial power grid. 
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2.17 Software	Requirements	

2.17.1 Software	Design	

Design criteria identified in this section, unless otherwise indicated, shall apply to all software in 
the NFTS.  Since software is part of a total system design, it will be reviewed as part of each 
design review. 

NFTS software shall:  

A. Be developed with flexibility in mind employing a language that is fully functional within 
its implementation for the selected microprocessor system, and shall be commercially 
available in English.   

B. Be sufficiently robust, so that the system can recover from error conditions and power 
losses with a minimal impact on operations.   

C. Include provisions for setting and verifying date and time, with automatic adjustments for 
leap year, and daylight savings time changeovers.    

D. Be fully integrated with the operating system to support all required functions of the 
applications programs in both a networked and a stand-alone environment.   

E. Allow for the distribution of software modifications to all NFTS devices from a centralized 
location.   

F. Allow the ability to revert to a previous software version. 

G. Be fully debugged, documented, and includes all approved revisions introduced up to 
the time of final acceptance. 

H. Where the NFTS software is a derivative of a previous developed system, ensure that all 
software patches and modifications for known errors have been successfully installed 
prior to installation. 

I. Sample all input conditions at rates sufficient to detect and remedy all unsafe or 
damaging conditions in the shortest possible time.  

J. Be designed to ensure that the timing requirements for safety-related tasks are always 
met. 

K. Perform self-diagnostic routines and respond promptly, safely, and predictably to 
detected faults.  The self diagnostics shall include tests for program corruption and 
integrity in read/write memories. 

L. Respond safely and predictably when powering up or recovering from power 
interruptions. 

M. Permit thorough interrogation of all input, output, and internal conditions by external 
diagnostic equipment. 

N. Be coded in a non-proprietary language. 

O. Utilize central tables of codes and values for each function, and provide a facility update 
central tables prior to implementation of changes, with an effective date designating the 
actual implementation of each change. 

P. Provide Software error codes that contain easily understood explanatory text and include 
the manner in which the error can be corrected.   
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Q. Except as expressly permitted, not utilize or employ hard-coding of configuration 
parameter values. 

R. Support code updates at the device level without mechanical intervention or component 
replacement to accomplish the change. 

S. Be designed using best practices that allow for an OS or database patches and 
upgrades with minimal testing. 

2.17.2 Coding	

Software shall be coded in a non-proprietary language.  Except as expressly permitted by 
CTDOT, hard-coding of configuration parameter values shall be prohibited.  All programs and 
routines shall reference central tables of codes and values for each function.  A process shall be 
provided to facilitate updating of tables prior to implementation of changes, with a future 
effective date designating the actual implementation of each change.  No less than seven (7) 
years of effective date code and values shall be maintained so that reports can be constructed 
from historical data spanning changes in fares and other parameters. 

Software error codes shall include the manner in which the error can be corrected, and contain 
easily understood explanatory text.  Entries shall be available for editing at the CDS level with 
the ability to add additional error codes as required.  The procedure for these modifications shall 
be provided to CTDOT for review at the Preliminary Design Review and for approval at the Final 
Design Review.  CDRL 2-11 

All source code, including comments and development tools, shall be in English.  Source code 
shall be well structured, modular, and clearly documented to allow easy comprehension and 
straightforward traceability to the Software Design Description documents.  Software comments 
shall also include explanations of all significant memory addresses such as interrupt vectors, I/O 
addresses, and memory locations for RAM, ROM and other memory devices. 

All CDS and Customer-interface software shall be menu-driven and easy for Customers and/or 
non-technical employees to use.  Software shall utilize a Graphical User Interfaces (GUI), with 
pull down menus, icon command prompts, on-line help features, capable of activation in 
combination with the keyboards or keypads.   

All software that is accessible through the Internet or created for CTDOT back office use shall 
utilize web server technologies and require no desktop installations or downloads.  Internet 
based applications shall be built using a modern Java based framework (e.g., Struts 2, JSF, 
Spring).  Web based applications shall follow the latest W3C standards and take advantage of 
Cascading Style Sheets and XML. 

Microcomputers, or any other system components, shall not rely on, or employ, the use of 
PROMs or EPROMs.  All code updates at the device level shall be implemented without 
requiring mechanical intervention or component exchange to accomplish the change. 

2.17.3 Capacity	

Software shall be capable of being configured to communicate with a minimum of 500 NFTS 
devices (simultaneous, online), and process a minimum of 3,000 media transactions per minute.  
This information is provided to assist the Contractor in estimating the size, communications 
throughput, and minimum memory requirements of the NFTS.  The ability to accommodate an 
expansion to two times the above number of transactions shall be included in the system 
design. 
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2.17.4 Testability	

All features and functions of software systems shall be testable on a systems level.  Specific 
approval by CTDOT is required for any feature that is not testable on a systems level.  For 
features that are only testable with special equipment, the Contractor shall supply all such 
equipment as test equipment, which shall become the property of CTDOT.  This equipment 
shall provide the logic, sequencing, and emulation necessary to verify that the software 
functions as intended.  

Type tests of all processor systems shall verify the proper operation of all software features, 
including diagnostics. 

2.18 Inspection	of	Materials	and	Workmanship	
All supplies, materials, and workmanship shall be subject to inspection at the Contractor’s 
facilities, and to inspection and test prior to acceptance by CTDOT’s authorized representative, 
in accordance with the Contract Documents.  In case of defective material or workmanship, or 
nonconformity to the Contract Documents, CTDOT shall have the right either to reject the 
equipment with or without instructions as to their disposition, or to require their correction.   

2.19 Source	of	Supply	
The Contractor shall be responsible for all of the workmanship, and all of the materials, 
components, equipment, and accessories in the design, supply, and testing of the NFTS. 

A. The Contractor shall furnish equipment and materials from the manufacturers identified 
in Contractor’s submittals, unless otherwise approved by CTDOT. 

B. Only new and first quality materials conforming to the requirements of the Contract 
Documents and approved by CTDOT shall be used in the NFTS, except for material 
used by the Contractor for convenience and which is not to be permanently incorporated 
in the NFTS. 

C. If it is found that sources of supply that have been approved do not furnish a uniform 
product, or if the product from such source proves unacceptable per terms of the Scope 
of Work at any time prior to acceptance, the Contractor shall, at no additional expense to 
CTDOT, take any and all steps necessary to furnish acceptable materials. 

D. The Contractor shall select and supply parts, components, subassemblies, modules, and 
complete assemblies, as well as software and other essential elements of the NFTS, 
based on projected availability and anticipated provision of long-term OEM support 
commensurate with the anticipated life of the NFTS. 

E. The Contractor shall alert CTDOT whenever a vital part, component, subassembly, 
module, complete assembly, or support for OEM software is being discontinue or 
whenever any such element of the NFTS is nearing obsolescence.  The Contractor shall 
supply such alerts with sufficient advance notice to enable CTDOT to make necessary 
provisions to maintain NFTS functionality.  Such notifications shall continue for the life of 
the NFTS, even beyond the completion of all warranties and contract performance 
periods. 
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2.20 Maintainability	and	Serviceability	
NFTS equipment shall provide reliable operation over its design life, and shall be designed to 
require simple, minimal scheduled and unscheduled maintenance tasks.   

The interior of the NFTS equipment shall be designed to allow easy and safe access to service 
equipment and subassemblies.  Adequate space shall be available to insert keys, to grasp, lift, 
and turn internal components, and to remove and replace units, components, connections, cash 
storage vaults, and ticket stock.  As appropriate, guides, rails, tracks, handles, and captive 
fasteners shall be provided to facilitate installation and removal of modules.   

Any component or module that must be lifted (except cash containers when full) shall not weigh 
more than 20 pounds.  Any exceptions to this weight limitation shall be subject to CTDOT 
approval. 

For ease of service, all electrical connections between components and subassemblies shall be 
established by means of connectors to allow rapid removal of a component and/or 
subassembly.  Plug-in connections shall be made simply, quickly, securely, and without the 
removal of screws or other attachment hardware.  (All screws for connectors shall be captive to 
the connector.)  Plug-in connectors shall be equipped with strain relief to prevent damage to 
cables and connectors. 

Components requiring frequent adjustment shall be conveniently located to facilitate access and 
adjustment utilizing "fingertip maintenance" techniques, as defined within this document. 
Electrical and mechanical subassemblies and parts shall be packaged in readily replaceable 
assemblies.   

Automatic diagnostic test routines and test equipment shall be included to aid in troubleshooting 
malfunctions.  These test routines shall provide the ability to isolate defects to the lowest level 
replaceable assembly.  Location of test points shall be easily identified by using color coding, 
number coding, or other equivalent means.  All devices shall have clear labels and symbols that 
at a minimum indicate safety, warning, servicing steps, and wiring connections.   

The means to access for service, diagnose, remove, and replace all modules shall be subject to 
CTDOT review and approval at the Preliminary Design Review.  CDRL 2-12 

2.20.1 Maintenance/Test	Mode	

All NFTS equipment with a Customer interface shall incorporate a test mode.  In this mode, the 
equipment shall have full functionality, and process only test media.  All test transaction data 
shall not be included in revenue summaries, and shall be separately identified.  Test media may 
be defined by use of any suitable encoded parameter, so long as all transactions conducted 
with such media are by default excluded from reports and queries intended to convey 
passenger use and revenues. 
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2.20.2 Preventive	Maintenance		

For the Preliminary Design Review, the Contractor shall provide documentation that defines: 
CDRL 2-13 

 Preventive Maintenance (PM) frequency for all NFTS devices based upon time and 
transactions 

 A list of all Preventive Maintenance tasks to be performed, including a brief description 
of the work, and any parts, materials or components required 

 Time required to complete each defined PM task 

 Which PM tasks require tools to complete, and therefore do not satisfy the “fingertip 
maintenance” objective 

NFTS platform equipment (e.g., MVMs and PVs) shall require preventive maintenance no more 
than once per month or 10,000 transactions, whichever occurs first.  Each preventive 
maintenance visit shall be capable of being performed by one technician in less than 30 
minutes.  No more than one person shall be required to perform on-site preventive maintenance 
of NFTS platform equipment.   

2.20.3 Corrective	Maintenance	

The time for entry into a machine, removal, and replacement of a module, and restoration of the 
machine to an operating condition shall take no longer on-board and on-site than:   

Table 2.20.3:  Corrective Maintenance Intervals 

Device 
Time to Enter, Diagnose, 
Restore Defective Device 

Validating Farebox Not more than 10 minutes 

Stand Alone Processor Not more than 7 minutes 

Platform Validator Not more than 10 minutes 

Multi-Function Vending Machine Not more than 20 minutes 

Facilities-based Equipment Not more than 15 minutes 

 

During the Preliminary Design Review, the Contractor shall provide documentation that clearly 
defines remedial maintenance tasks that can and cannot be easily completed on-board and on-
site within the defined time parameters.  Each identified task shall include a brief description of 
the work, and the estimated time to complete the task. CDRL 2-14 

No more than one person shall be required to perform on-board and on-site corrective 
maintenance on an individual unit of NFTS equipment.  

2.21 User	Interfaces	
2.21.1 General	

A. NFTS equipment shall be designed to ensure the safe, reliable and simple interface with 
patrons and maintenance/servicing personnel.  The equipment shall provide patrons with 
displays, graphics and signage, controls and mechanisms that are simple to use, easy to 
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understand, and conveniently located.  By following instructions given on and by the 
equipment, an inexperienced user shall be able to understand all transaction processes 
and results.  All such user interfaces shall be user-friendly; that is, safe, predictable, 
simple to use, and in accordance with other applicable human engineering principles. 

B. NFTS equipment shall accommodate the broad range of patrons that use public 
transportation.  The range of patrons paying fares will include commuters, shoppers, 
children, the elderly, patrons with impaired vision, patrons in wheelchairs, patrons with 
limited communications skills including the illiterate, and patrons who are hearing 
impaired. 

C. As applicable, NFTS devices shall provide CTDOT-adjustable timeout periods to return 
the device to the “Ready” state in prescribed times between steps of a transaction and 
between transactions.    

 An intra-transaction timeout function shall limit the time between steps of a 
transaction, including the insertion of cash, passenger or operator selections and the 
commencement of payment, and other discrete steps within all transaction types.   

 An inter-transaction timeout shall limit the amount of time the NFTS device waits 
after completion or cancellation of a transaction before resuming the “Ready” state.  
While the device is waiting for the inter-transaction timeout to expire, it shall be ready 
to process another transaction.  The NFTS device shall process any payment and 
fare media presented during the inter-transaction timeout period in the same manner 
as if the device were in the “Ready” state. 

D. All NFTS user interfaces shall provide consistent responses for like transactions, 
including consistent displayed messages, status lamp responses, and audio feedback.  
All NFTS devices that process smart card and barcode fare media shall display the 
results (on the respective displays and via any status LEDs) of each usage transaction 
to the device operator and the patron: 

 While the fare instrument is held within range of the reader 

 For a CTDOT-configurable inter-transaction timeout (described above) after the fare 
instrument is removed from the reader 

 For a CTDOT-configurable maximum time (default 20 seconds), even if the fare 
instrument remains in range of the reader 

 Until another transaction is initiated or another fare instrument is presented to the 
NFTS device 

2.21.2 Usability	by	Persons	with	Impairments	
All NFTS devices shall comply with the American with Disabilities Act.  Wherever the 
requirements defined within this Scope of Work are identified as less than the defined Federal 
ADA requirements, the Federal Requirements shall apply.  The NFTS equipment shall comply 
with the most recent version of the ADA Accessibility Guidelines (ADAAG) published at the time 
of Notice to Proceed. 

In particular, all patron-operable controls, including coin/bill/card/ticket slots, smart card 
interface, barcode reader interface, buttons, touch screen regions (if applicable), and 
Ticket/Coin Return Bin shall be between 15 and 48 inches of the finished floor.  The NFTS 
equipment shall be designed with all patron-operable controls as high as possible within this 
range. 
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Some aspects of the fare collection equipment shall exceed ADA requirements: 

 While the ADA allows operable forces to be up to 5 pounds, the force required to 
depress patron selection buttons and other patron-operable devices (such as the MVM 
Ticket/Coin Return Bin) door shall not exceed 8 ounces. 

 The ADA requires variable displayed text to be at least 0.1875 inches high.  Instead, all 
Patron Displays shall display all text sized at least 0.25 inches high. 

At the Preliminary Design Review the Contractor shall submit to CTDOT for their review and 
approval descriptions and drawings of how the MVM will achieve ADA compliance .CDRL 2-15 

CTDOT will provide Braille panels with instructions to operate the MVMs and install these 
panels in a common location at each station.  The Contractor shall provide the CTDOT with the 
text of these instructions for review and approval at the Final Design Review.  CDRL 2-16 

2.21.3 Viewing	Envelope	of	Graphics,	Displays	and	Signage	
Platform-based NFTS equipment displays (including the entire surface of the Patron Display for 
the MVM and PV), graphics, signage, and all other instructions, labels, and information 
contained on the equipment shall be visually readable within all positions of a viewing envelope 
defined as follows: 

 Distance from vertical plane of equipment front: 6 inches to 24 inches inclusive 

 Height above finished grade or floor on which NFTS is installed: between 40 and 70 
inches 

 Lateral positioning in front of NFTS:  two thirds of equipment front face width, centered 
upon the Patron Display 

2.22 Component	Serialization	
All major parts and equipment shall have nameplates that identify the manufacturer, part 
nomenclature, part number, revision number and serial number.  Part numbers and serial 
numbers shall be permanently stamped or engraved on the nameplate.  Within a type or model 
series, all serial numbers shall be unique.  The nameplate shall have provisions for applying bar 
coding data to identify the stamped or engraved part number and serial number.  With the 
approval of CTDOT, a separate identification plate, permanently affixed to each serial numbered 
component, may be applied below the prescribed nameplate for the barcode data.  The location 
of the nameplate and bar coding data shall be chosen for readability and scanning without 
disassembly of equipment or components other than normal maintenance access covers or 
removal of the component. 

The Contractor shall establish serialized identification procedures for use in identifying part 
numbers and serial numbers of parts and equipment furnished by the Contractor and all 
subcontractors.  The Contractor shall assign designated codes and blocks of numbers for 
identification of both Contractor and subcontractor part numbers and serial numbers.  The serial 
numbering scheme to be utilized shall be subject to approval by CTDOT as part of the Final 
Design Review.  CDRL 2-17 

Within 30 days after the Final Design Review, the Contractor shall furnish for CTDOT review 
and approval a list of the items to be serial numbered.  CDRL 2-18 
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2.23 Performance	Requirements	

2.23.1 Equipment	Reliability	

NFTS equipment shall satisfy reliability requirements as a condition of final system acceptance.  
Reliability requirements, stated as Mean Cycles Between Failures (MCBF) and Mean Time 
Between Failures (MTBF) are provided in Table 2.23.1.  A cycle as used for the calculation of 
reliability is as defined herein.  

Table 2.23.1 – NFTS Equipment Reliability 

Equipment Type MCBF MTBF 

Validating Farebox  20,000 60 Days 

Magnetic Ticket Processor and Barcode Ticket Dispenser 25,000 90 Days 

Farebox Vaulting Equipment 25,000 180 Days 

Stand Alone Processor 40,000 270 Days 

Multi-Function Vending Machine 10,000 60 Days 

Platform Validator 40,000 270 Days 

Administrative POS Terminal 10,000 90 Days 

Handheld Fare Inspection Terminal 5,000 180 Days 

Mean Cycles Between Failures shall be calculated by totaling all transactions (i.e., cycles) for all 
installed devices of a given type and dividing by the total number of relevant failures (as defined 
herein and as determined by the Failure Review Board discussed).  Transaction (cycle) and 
failure totals shall be accumulated over a floating 8-week period (the totals shall include only the 
most recent 8 weeks of operation). 

MCBF = 
8-Week Total Number of Transactions 

8-Week Total Number of Relevant Failures 

Mean Time Between Failures shall be calculated by determining the number of calendar days 
between relevant failures as an average of all installed devices of each type.  (In this 
calculation, the in-service hours per day are irrelevant.)  Similar to the MCBF calculation, MTBF 
calculations shall consider only data over the most recent 8-week period of operation. 

MTBF = 
Number of Installed Devices * 56 Days 

8-Week Total Number of Relevant Failures 

For example, assuming a fleet of 500 installed Validating Fareboxes: if fleet-wide, the Validating 
Fareboxes experience four relevant failures every day, the resulting MTBF is: 

MTBF = 
500 Devices * 56 Days 

= 125 Days 
224 Total Relevant Failures 
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2.23.2 Systems	Availability	

The NFTS is a mission-critical system for CTDOT.    

The CDS, inclusive of all software, interfaces, databases and hardware, shall meet industry 
standards for reliability, availability, and accuracy. The CDS shall achieve no less than 99.9% 
availability measured monthly, and no less than 99.99% measured annually; the Contractor 
shall maintain CDS availability even during scheduled and routine maintenance through the use 
of redundant hosted servers or other means as necessary. 

Any system or subsystem shall be considered unavailable from the time the failure is first 
detected until the system resumes full operational status.  Correction of the problem shall not be 
considered complete until the system resumes full operational status. Any system (or 
subsystem of the CDS) remaining in a degraded mode shall not be defined as operational for 
calculating system availability.   

Unacceptable end user system performance shall also constitute grounds for declaring the 
affected system or component unavailable.  The Contractor shall define and document 
benchmarks for acceptable end user performance for CTDOT’s review and approval at the Final 
Design Review.  CDRL 2-19 

Because the Contractor-supplied and hosted web portals will be used by the public and 
customer-service personnel, the web portals shall achieve no less than 99.9% availability 
measured monthly, and no less than 99.99% measured annually; the Contractor shall maintain 
web portal availability even during scheduled and routine maintenance through the use of 
redundant hosted servers or other means as necessary. 

2.23.3 System	Accuracy	

Accuracy requirements shall be successfully achieved as a condition of final system 
acceptance.  Section 31.3.5 defines the accuracy requirements for the NFTS and the methods 
used to monitor and calculate the results. 
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3 Fare	Policies	
The NFTS shall support a wide variety of fare policies, including existing CTDOT policies (as 
shown in Table 3.1) and policies that CTDOT may implement in the future. 

3.1 Existing	CTDOT	Fares	
CTDOT’s planned fares as of January 19, 2014 are as shown below. 

Table 3.1:  Current CTDOT Fares 
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3.2 General	Fare	Policy	Requirements	
CTDOT intends to implement fare policies that closely follow existing policies, but augmented 
with additional policies described herein.  The NFTS shall support the following general fare 
policies: 

A. All fare media shall be usable by one person at a time; that is, only one passenger per 
smart card or barcode fare instrument. 

B. For unlimited ride passes, the system shall support CTDOT-configurable measures to 
prevent passback and sharing of the media.  As delivered, unlimited ride passes shall be 
rejected for passback if used on the same vehicle within 5 minutes (300 seconds). 

C. For stored value and stored ride transactions, the system shall support separate 
CTDOT-configurable measures to prevent passback and sharing of media, or to prevent 
accidental multiple payments. As delivered, the passback parameter for stored value 
and stored ride transactions shall be set to 3 seconds. 

D. Upon usage of valid half fare media, or CTDOT employee fare media, when configured 
by CTDOT, the processing device shall notify the operator that a reduced or employee 
fare instrument has been used. 

3.3 Fare	Structure	and	Pricing	
As initially deployed, the NFTS shall accurately reflect and impose the fare structure and pricing 
in effect at the time revenue service commences, or as defined by CTDOT no less than 90 days 
prior to the start of revenue service.  CTDOT 3-1 

3.4 Stored	Value	
All CTDOT-issued smart card media shall support stored value transactions, if so configured.  
Long-term use smart cards shall support transactions that include both unlimited ride pass 
usage and stored value deduction (e.g., when necessary to upgrade to a higher-level of service 
than allowed by the pass). 

Where stored value is supported, the smart cards shall also support the value going negative as 
a result of a use transaction, to a maximum amount configurable by CTDOT. 

As delivered, CTDOT-issued Limited Use smart card media shall not support stored value 
transactions. 

3.5 Stored	Ride	
All CTDOT-issued smart card media shall support stored ride transactions, if so configured.  
Long-term use smart cards shall support transactions that include both stored ride usage and 
stored value deduction (e.g., when necessary to upgrade to a higher-level of service than 
allowed by the stored ride). 

3.6 Floating	Period	Pass	
All CTDOT-issued smart card media shall support floating period passes in any duration from 1 
hour to 1 year (366 days).  When purchased and initially added to a customer’s account, floating 
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period passes shall be in a “pending” state.  When first used, the pass shall be “activated” and 
shall be valid for the time period or number of days defined at the time of purchase.  When the 
account associated with a long-term use smart card has an active pass, the account shall 
support adding a second pass of any duration in the “pending” state.  When the first pass 
expires, upon subsequent use, the second, “pending” pass shall be activated. 

The  NFTS shall also support the use of barcode media as floating period passes, except that 
all such media shall be read-only and “active” upon purchase or customer-induced activation, or 
based upon information encoded (printed) on the media. 

3.7 Fixed	Calendar	Pass	
All accounts associated with CTDOT-issued smart cards shall support fixed calendar passes, 
which shall be valid for pre-defined calendar periods, such as months or university semesters. 

The NFTS shall also support the use of barcode media as fixed calendar passes. 

3.8 Transfers	
All accounts associated with CTDOT-issued smart card media shall provide transfer privileges 
when applicable.   Generally, transfers (as defined by CTDOT policy) may apply to any 
transaction involving stored value or stored rides. 

When applicable, transfer privileges shall be limited by CTDOT-configurable parameters 
including: 

 Time (e.g., 90 minutes) 
 Direction of travel (i.e., prohibition of return trips on the same route) 
 Fare to be paid (if any) 

3.9 Fare	Categories	
Accounts associated with CTDOT-issued long-term smart cards shall include information that 
defines the user’s default fare levels.  The accounts shall support no less than 8 distinct fare 
categories, and shall support at minimum: 

 Full Fare (default) 
 Half Fare 
 Paratransit Fare 
 Student Fare 
 CTDOT Employee 
 Concession Fare (for retirees, CTDOT family members, etc.) 

When a CTDOT-issued smart card is presented for validation, the fare collection device shall 
automatically process the transaction according to the fare policies applicable to the associated 
account’s fare category.  For example, when a card with half fare privileges is presented for use 
in a stored value transaction, the value of a reduced fare shall be deducted from card’s account 
value. 

Similarly, when reloading unlimited ride passes to accounts associated with CTDOT-issued 
long-term smart card, only those accounts with reduced fare privileges shall be permitted to add 
reduced fare pass products. 



   
  

  NFTS – Scope of Work Page 37 

User profile data for all fare categories other than the default full fare shall include an expiration 
date.  When an account’s non-full fare properties expire, the account shall revert to full-fare 
status, and the NFTS shall process all subsequent transactions accordingly. 

3.10 Service‐Level	Pricing	
The NFTS shall support fare policies that differentiate prices based on level of service, such as 
“Local,” “Express,” “Regional,” etc.  The NFTS shall support no less than 16 distinct service 
levels. 

3.11 Zone	Pricing	
The NFTS shall support zone-based fare pricing, no less than 8 zones. 

3.12 Time‐of‐Day	Pricing	
The NFTS shall support time-of-day pricing, such as peak / off-peak.  The fare tables shall 
support no less than 8 divisions of each day, where each division may be assigned one of no 
less than 4 distinct fare prices, and each division may be assigned to start and end at any 15-
minute increment. 

3.13 Holiday,	Weekend,	and	Special	Day	Pricing	
The NFTS shall support fare structures that assign distinct pricing for holidays, weekends, and 
CTDOT-defined “special day” pricing (such as “ozone alert” days).  The fare tables shall allow 
CTDOT to assign: 

 Any day of the year to a pre-defined holiday fare 
 Any day of the week to a pre-defined weekend fare 
 Any day of the year to a pre-defined Special fare 

The fare table shall support setting these fares no less than 400 days in advance. 

3.14 “Capped”	Stored	Value	Transactions	
Accounts associated with all CTDOT-issued long-term use media shall support fare policies that 
enable passengers to “purchase” unlimited ride passes by accumulating the value of stored 
value transactions over a period of time.  For example, if the price of a 1-day pass is $4 and 
single-ride stored value fares are $1.50, a passenger’s first two trips in a day shall deduct the 
full single-ride price from the associated account, the third trip shall deduct only $1, and any 
subsequent trips that day shall be free.   

The NFTS shall support “capped” stored value transactions for the equivalent purchase of any 
CTDOT-configurable unlimited ride pass up to a minimum of 31 days in duration.   

For example, if during a four-day period, a passenger uses stored value in any amount that 
equals the value of a (hypothetical) local 7-day floating period pass, no further stored value 
deductions shall be made from the account for the next 3 days whenever the card is used to 
board a vehicle operating in local service.  If, during those 3 days, the passenger makes 
sufficient use of express service requiring the deduction of additional stored value to reach the 
price of a 7-day express floating period pass, no further stored value deductions shall be made 
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from the account for local and express service for the remainder of the 7-day pass originally 
“purchased” via capped stored value transactions. 

When a CTDOT-issued smart card is used for multiple consecutive stored value transactions on 
the same vehicle, only the first transaction shall be credited toward the “capped” fare total. 

As delivered, the NFTS shall support the purchase of 1-Day and 31-day Passes via “capped” 
stored value transactions. 

3.15 Employee	and	Concession	Fares	
Employee fares shall be separately configurable for all service levels and fare sets.  As 
delivered, all employee fare cards shall provide for free rides. 

Similarly, free rides are currently offered to employee family members and retirees.  These 
“concession” fares shall be separately configurable from employee fares. 

3.16 On‐Board	Operations	
The NFTS shall be configurable by authorized personnel via CDS download to process 
transactions in any one or more of the following operating environments: 

 Tag-On Only: Require the customer to simply tag the smart card when boarding the bus 
 Select and Tag: Require the customer to tell the Operator when not paying the preset 

fare; Operator temporarily overrides default fares for one transaction.  
 Tag-On/Tag-Off: Require the customer to tag the smart card when boarding the bus and 

then when leaving the bus 
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4 Fare	Media	
The NFTS shall support account-based fare media as described for long-term use media, and 
card-based fare media for limited use (disposable) media.  In addition, the NFTS shall support 
barcode media for read-only transactions, and for a transition period described herein, CTDOT’s 
existing read/write magnetic media. 

The Contractor shall supply an initial quantity of media to be issued by CTDOT as defined 
herein. 

4.1 CTDOT‐Issued	Account‐Based	Smart	Card	Media	

4.1.1 Long‐Term	Contactless	Smart	Cards	

All long-term contactless smart cards shall be designed to survive no less than 3 years in 
normal use, and shall support all defined fare policies.  All NFTS long-term contactless smart 
cards shall be “account-based”. 

Long-term use cards shall support all CTDOT passenger types, including general purpose full-
fare and reduced-fare passengers.   

4.1.2 Adhesive	Contactless	Smart	Media		

All NFTS smart card processing devices shall accept adhesive contactless smart fare media.  
The system shall support adhesive media in both long-term and limited use form.    

4.1.3 Employee	ID	Smart	Cards	

Designated employees such as Bus Operators, maintenance and administrative personnel, will 
receive personalized ID cards on long-term contactless smart card media.  These cards shall 
include a photo of the employee.  The employee’s unique identification number shall be printed 
in human-readable and barcode formats and encoded on the card.   

In addition to being used as an identification credential, the cards shall be used by Bus 
Operators to log into the system by presenting their card to the Validating Farebox or Stand 
Alone Processor and entering their Personal Identification Number as a password. 

ID cards shall also include a 2D barcode for use in testing the barcode reader of the Validating 
Farebox or Stand Alone Processor.  Presentation of this barcode to the reader shall result in a 
test transaction only.   

As defined by CTDOT policy, these cards shall also support use as fare payment when the 
employee is travelling on CTDOT vehicles. 

4.2 CTDOT‐Issued	Limited	Use	Smart	Cards	
CTDOT intends to use the limited use smart cards for single-purpose fare products of short 
duration such as 1-day pass, 3-day pass, 7-day pass, 2 trips, and 10 trips.  These cards shall 
employ data encoded to define the fare product, and shall be re-encoded upon each use (as 
necessary).  Limited use media shall not be account-based, but “card-based.”  Limited use 
media shall not be replenished when expired or depleted. 
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4.3 Third	Party‐Issued		
The NFTS shall accept compatible contactless smart card media issued by third parties with 
which CTDOT has negotiated ridership agreements.  For a third-party card to be accepted by an 
NFTS device, the unique UID (embedded chip serial number) must be present on an internal list 
of known good cards, stored on the device. 

Each third party shall be responsible for transmitting to CTDOT (via a web portal) updated lists 
of known good cards (i.e., the “Valid Card List”).  The CDS shall transmit the updated lists to all 
devices no less than daily. 

All third party-issued media shall function as read-only credentials; the NFTS device shall make 
no alterations to the data encoded on these cards. 

4.4 Barcode	Media	
The NFTS shall enable CTDOT to accept barcode media printed by CTDOT and authorized 
third parties, and displayed on a smart phone (via an application supplied by others) as a form 
of fare payment.   

Using standard two-dimensional (2D) barcode formats, barcode media shall display information 
depicting a predetermined CTDOT fare products.  The 2D barcode data shall be encrypted and 
shall incorporate dynamic data, such as the date and time the barcode expires. 

The NFTS shall include a system to generate paper tickets with 2D barcodes for use as limited 
duration (e.g., 2-hour, 4-hour, 6-hour) passes for special events and other similar applications. 

4.5 Magnetic	Media	
CTDOT’s existing fare media includes read/write magnetic cards that provide floating period 
unlimited ride passes and stored trip fare products.  In addition, the existing fareboxes dispense 
magnetically-encoded cards used as transfers.  As installed, the NFTS shall support all existing 
read/write magnetic media, and shall continue to dispense magnetically-encoded transfers.   

Magnetic media requirements are described in Section 11.8.2.   

Comprehensive documentation of the magnetic encoding format shall be submitted to the 
Contractor no later than 30 days after Notice to Proceed.  CTDOT 4-1 

4.6 Near	Field	Communications	Devices	
All smart card processing devices included in the NFTS shall support eventual use of Near Field 
Communications (NFC) devices as fare payment media. 
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5 Fare	Accounts	

5.1 CTDOT‐Issued	Long‐Term	Smart	Cards	
All CTDOT-issued long-term smart cards shall be “account-based.”  That is, each card shall be 
linked to an account that is managed by the NFTS Central Data System.  The long-term smart 
cards shall function as follows: 

A. Although these account-based cards shall be generally used as read-only instruments 
(excluding instances when the media is to be deactivated as described herein), all 
CTDOT-issued long-term smart cards shall contain CTDOT-specific data encoded in 
secure form to ensure the authenticity of the media.  Media encoding requirements shall 
be provided upon Contract award. 

B. Each long-term card shall be identified by a unique 8-digit sequential serial number.  
This number shall be encoded in the card’s non-volatile memory and shall be 
permanently embossed or etched onto the card.  Requirements shall be provided upon 
Contract award.   

C. By default, a card’s account shall be identified by its sequential serial number.  This 
serial number shall be tied to the electronic card serial number.  

D. The CDS shall support the linking of several cards to a single account.   

E. The Contractor shall provide a process by which an account is automatically created in 
the CDS for each long-term smart card in CTDOT’s inventory upon receipt of cards from 
the card manufacturer.  Until a card is issued to an end user, the account shall be in the 
“unissued” state. 

F. Upon issuance of a card to a customer, the associated account shall be activated.  If the 
customer registers the card, the account “profile” shall contain the user’s name and other 
information; otherwise, the account shall remain in the default “anonymous” state. 

G. Card holders shall be able to add value to their accounts through several methods, 
including one-time Internet transactions, “subscription” transactions (which occur 
automatically based on customer preferences), at CTDOT sales outlets, and at third-
party outlets.  Although not envisioned for the initial NFTS, the NFTS shall support 
replenishment through future self-service kiosks and Fare Vending Machines. 

H. Accounts linked to all CTDOT-issued long-term smart cards shall include information 
that shall at minimum indicate the following operational status conditions: 

 Unissued: The card has not been properly issued to a customer or sponsor 

 Issued: The card has been issued and activated, or the card has been reactivated 
after a previous suspension.  The card can be used for all permissible transactions. 

 Suspended: The card or account has been suspended and cannot be used until 
reactivated 

 Deactivated: The card or account has been permanently deactivated and can never 
be used again 

I. The CDS shall track the status of all cards in inventory; whenever a transaction causes a 
card to change status, upon receipt of the transaction record, the CDS shall update all 
records of the card’s status accordingly. 
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J. In addition, the CDS shall monitor the usage history of all CTDOT-issued smart cards to 
determine whether a card is “dormant”.   

K. The CDS shall also track other intermediate states of CTDOT-issued smart cards as 
necessary to maintain complete knowledge of the status and whereabouts of all media 
inventory.   

5.2 Third	Party‐Issued	Smart	Cards	
In similar fashion, the NFTS shall accept smart cards issued by third parties with whom CTDOT 
has established contractual relationships.  Each third party-issued card shall be assigned to an 
account that shall track the card’s validity and acceptance.  When a third party-issued card is 
deemed invalid (by CTDOT or the third party), the card shall be removed from the valid third 
party-issued card list and thereafter be rejected for use.  When CTDOT deems a third party 
contract to be invalid or expired, all cards issued by the third party shall be removed from the 
valid third party-issued card list. 

Unlike CTDOT-issued media, third party-issued media shall have no NFTS-specific data 
encoded on the card, but shall use the unencrypted Unique Identification (UID) number as the 
account identifier.  Other schemes for providing third party-issued smart cards with secure 
credentials shall be considered. 

5.3 Other	Media	Types	
All other media types shall function without a corresponding or linked account, and shall be 
processed according to information encoded or printed on the media only. 
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6 Account	Lists	

6.1 CTDOT	Account	Master	Status	List	
For CTDOT-issued fare media that are linked to an account, the Central Data System shall 
maintain a Master Status List (MSL) of all cards that are active and in circulation.     

The following represent NFTS required functionality.  The Contractor may provide alternative 
design solutions, so long as the NFTS satisfies the following functionality: 

A. Every NFTS device that process smart card media shall reference the Master Status List 
(MSL) in conducting all smart card transactions.  Alternatively, if the CDS authorizes 
transactions in real-time, the MSL shall be used to authorize transactions whenever real-
time communications with the CDS are unavailable.   

B. The CDS shall update the contents of the MSL as necessary to reflect the most recent 
transaction results as reported by all NFTS devices, sales and replenishment 
transactions from all sources, and deactivation, suspension, and reactivation instructions 
conducted by authorized users. 

C. The CDS shall broadcast MSL updates to all NFTS devices at a CTDOT-configurable 
frequency, from once per minute to once per day and any timeframe in between. 

D. Each entry in the MSL shall contain sufficient information to enable the NFTS device to 
conduct transactions in support of CTDOT fare policies described herein and to provide 
accurate and complete transaction results to the passenger, and as applicable, to the 
vehicle operator, sales clerk, and fare inspector.  Using the information in the MSL 
associated with a card, for each account-based transaction, the fare processing device 
shall be able to inform the passenger and operator whether stored value was used or 
whether an unlimited ride pass is in effect.  In addition, rudimentary account status 
information shall also be conveyed, such as displaying a yellow light when stored value 
is low and when a pass is nearing expiration.  Alternatively, if agreed transaction speed 
requirements are satisfied, account-based card transactions shall be able to be 
processed in real-time via authorization on the CDS, and the MSL shall be used to 
authorize transactions whenever communications with the CDS are unavailable but this 
shall not require any additional central or vehicle/location-based hardware. 

E. For each CTDOT-issued card in the MSL, the entry shall contain at minimum the card’s: 

 Sequential serial number 
 General status (e.g., Active / Suspended / Deactivated / Dormant / Nearing 

Expiration / Expired) 
 Stored value status (e.g., OK / Low / Zero) 
 Pass privileges, if any (e.g., Pass Type / None) 
 Pass status, if any (e.g., OK / Nearing Expiration) 

F. The MSL shall support no less than 1,000,000 entries, enabling CTDOT to support 
1,000,000 long-term use smart cards in circulation. 

G. The Master Status List shall have no entries for cards in inventory in the “unissued” 
state, for cards that have been permanently deactivated or for cards that have expired.   

H. Using 3G/4G cellular data communications or hard-wired Ethernet connections, the fare 
devices shall transmit transaction results to the CDS at high frequency, likely at least 
once every 5 minutes, but for hard-wired devices, immediately upon completion of each 



   
  

  NFTS – Scope of Work Page 44 

transaction (CTDOT-configurable by device type).  Alternatively, account-based 
transactions shall be authorized in real-time by the CDS.  

I. The NFTS Central Data System shall process the received transaction records and 
determine when an account changes status, such as when the stored value balance falls 
below a “low” threshold, or when an account has earned pass privileges.  In such cases, 
the CDS shall update the account’s status on the Master Status List and with all other 
account changes during the current calculating period, broadcast the updated Master 
Status List to all devices.  Updated Master Status Lists shall be transmitted at 
equivalently frequent intervals, perhaps every 2 to 5 minutes (configurable by CTDOT).  
Alternatively, account-based transactions shall be authorized in real-time by the CDS. 

J. Likewise, when a patron activates a new account or new card by adding an initial value 
to the account, or when an existing account is replenished, the sale or replenishment 
system shall report the transaction to the CDS, which shall update the Master Status List 
accordingly so that the new or replenished account is reflected in the MSL. 

K. If a card is reported lost, its invalid status will also be included in the Master Status List.  
(In such cases, the card processor shall deactivate the card by encoding or deleting data 
on the card.   The deactivated card shall thereafter be removed from the Master Status 
List.) 

6.2 Third	Party‐Issued	Valid	Card	List	
Third party-issued cards that are eligible for transit services on CTDOT vehicles shall be linked 
to special “sponsor” accounts tracked by the CDS.  The CDS shall maintain and transmit to 
each NFTS device a Third Party-Issued Valid Card List (VCL) containing the 16- or 20-digit 
Unique ID (UID) of each valid third party-issued card. 

The VCL shall support no less than 250,000 entries, enabling CTDOT to support 250,000 users 
sponsored by third parties. Alternatively, the VCL may be included as part of the MCL with the 
MSL size increased accordingly to 1,250,000 entries. 
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7 Smart	Card	Fare	Processing	

7.1 CTDOT‐Issued	Long‐Term	Use	Smart	Cards	
7.1.1 Initial	Sales	and	Distribution	

Upon issuance, the issuing device shall inform the CDS that the card has been issued; the CDS 
shall place the account in the “active” state.  If no value is added to the account, the account 
shall remain “invalid” due to no value.  If value is added to the account, the CDS shall record the 
value and place the account in the “valid” state. 

Issue records shall include, at minimum: 

 User profile information 
 Media expiration date  

The NFTS shall support issuance of cards by third party retailers, Administrative POS 
Terminals, Internet fulfillment services, and other future devices, such as self-serve kiosks and 
vending machines. 

7.1.2 Account	Deposits	

The NFTS shall support the collection and maintenance of deposits for each stored value 
account-based card in circulation.  The value of the deposit and any deposit refund policies shall 
be CTDOT-configurable. 

The value of account deposits shall not be used to fund usage transactions unless permitted by 
CTDOT-configurable operating parameters.  For example, if the deposit is $5 and a patron’s 
stored value account balance is $1, if permitted by CTDOT policy, usage of the associated card 
for a $1.50 fare would result in reducing the deposit to $4.50.  Thereafter, the associated card 
would be unusable until the account is replenished. 

If the deposit value is less than the CTDOT-configurable minimum, any replenishment 
transactions shall first restore the account deposit to the minimum value before making 
additional funds available for transit use. 

7.1.3 Fare	Products	

Accounts associated with CTDOT-issued long-term smart cards shall support the simultaneous 
validity and use of no less than three distinct fare products.  All such cards shall have an 
associated stored value “purse.”  In addition, accounts for the CTDOT-issued long-term cards 
shall be capable of recording at least two other active fare products, including fixed calendar 
passes, floating period passes, stored ride products, and others as described herein.  These 
additional fare products may be “active” (that is, in use) and “pending” (that is, available for 
future use). 

Accounts for all CTDOT-issued smart cards shall record sufficient usage information to support 
CTDOT transfer policies, including at minimum: transfers limited by time, number of subsequent 
boardings, transit service levels, and combinations thereof. 
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Fare products recorded and tracked in accounts associated with CTDOT-issued long-term 
smart cards shall be reconfigurable, based on customer purchase and selection via any sales 
and replenishment method. 

For example, an account with no active or pending floating period pass shall support the 
purchase and loading of any floating period pass of any duration and value (subject to account 
profile restrictions), regardless of any prior use of other floating period passes; the system shall 
support such replenishment transactions via any sales and replenishment method.  

7.1.4 Replenishment	

7.1.4.1 POS	Terminals	

The NFTS shall include two varieties of Point of Sale Terminals: Administrative and Portable 
Administrative.   All terminals shall provide customers with the ability to purchase new smart 
card media and to add and replenish stored value to accounts associated with CTDOT-issued 
long-term smart cards.  Administrative POS Terminals shall also permit customers to add stored 
ride passes and unlimited ride passes to their accounts. 

7.1.4.2 Internet	Transactions	

The NFTS shall support sales and account replenishment via the Internet using dedicated web 
portals designed, implemented, and hosted by the Contractor.  The NFTS shall support one-
time Internet-based account replenishment transactions 

7.1.4.3 Subscribed	Replenishments	

The NFTS shall support repeated “subscription” account replenishment transactions.  These 
transactions shall automatically add stored value, unlimited ride passes, or both to a customer’s 
account based on CTDOT-configurable thresholds and patron-selected options.   The NFTS 
shall enable customers to set up, modify, and discontinue subscribed account replenishment 
transactions via a dedicated web portal design, implemented, and hosted by the Contractor, and 
via the use of an Administrative Point of Sale (APOS) Terminal. 

7.1.4.4 Stored	Value		

All CTDOT-issued long-term media accounts shall support stored value transactions.  
Replenishment of stored value shall be limited to a CTDOT-configurable maximum value, 
initially set to $300. 

7.1.4.5 Replenishment	Bonuses	

The NFTS shall support CTDOT-configurable bonuses when stored value is added to an 
account.  The bonus structure shall support no less than 4 distinct bonus thresholds, and 
CTDOT-configurable bonus amounts at each threshold that shall support fixed dollar amounts 
and percentages of the added value. 

7.1.4.6 Floating	Period	Pass	

When pre-purchased, all floating period passes shall be stored in the account of associated 
CTDOT-issued media in the “pending” state.  Such passes shall be “activated” upon first use. 

Accounts that “earn” unlimited ride pass privileges based on capped fare transactions shall be 
activated with an activation date and corresponding expiration date calculated based on prior 
usage. 
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7.1.5 Usage	Transactions	

Using the content of the Master Status List, each NFTS device shall process CTDOT-issued 
account-based media as follows: 

1. Search the Master Status List for the card’s sequential serial number. 

2. If the card’s number is not on the MSL, the NFTS device shall reject the card and display 
an appropriate message with an accompanying audible tone. 

3. If the card’s sequential serial number is on the MSL, the NFTS device shall respond 
according to the relevant data fields for the card’s entry: 

a. If the account has been deactivated, suspended, declared dormant, or the media is 
expired, the NFTS device shall indicate that the card is invalid for use. 

b. If the card has not been deactivated but the MSL indicates that the card’s account is 
deactivated, the NFTS device shall deactivate the card (i.e., physically encode or 
delete data to permanently deactivate the card) and indicate that the card is invalid 
for use. 

c. If the account has unlimited ride pass privileges of equal or greater value than the 
service type in effect, the NFTS device shall indicate the pass type used. 

d. If the account has unlimited ride pass privileges of lesser value than the service type 
in effect and the account has sufficient stored value to pay the incremental fare, the 
NFTS device shall indicate that a pass and stored value were used to pay the fare. 

e. If the account has unlimited ride pass privileges of lesser value than the service type 
in effect and the account has insufficient stored value to pay the incremental fare, the 
NFTS device shall indicate that a valid pass is present but incremental fare is due in 
cash to the farebox. 

f. If the account has no pass privileges but the associated account has stored value, 
the NFTS device shall indicate that stored value was used to pay the fare. 

g. If the account has no pass privileges and insufficient stored value, the NFTS device 
shall indicate that the card is invalid. 

h. If the account is valid for use but the card media is expiring, the NFTS device shall 
additionally display a message warning the passenger that the card is nearing its 
useful life and should be replaced. 

4. The NFTS device shall record the results of all transactions and transmit transaction 
data to the CDS as required herein.   

Alternatively, the NFTS devices shall communicate with the CDS for real-time authorization and 
use the MSL for authorization when communication with the CDS is unavailable. 

7.2 Read‐Only	Third	Party	Media	
Third Party-Issued smart cards that are sponsored by participating institutions shall be included 
in the Third-Party Valid Card List (VCL).  When an ISO 14443-compatible card presented to an 
NFTS device is identified as not a CTDOT-issued card, the NFTS device shall search the VCL 
for the presented card’s UID. 
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If the presented card’s UID is on the VCL, the NFTS device shall indicate the card’s validity to 
the passenger and to the operator (as appropriate).  If the presented card’s UID is not on the 
VCL, the NFTS device shall indicate that the card is invalid for use. 

For each read-only third party-issued media accepted for transit services, the device shall 
record the card UID number in the transaction record.  The NFTS device shall transmit Third 
Party-issued card transaction records to the CDS at the same frequency as transaction records 
for CTDOT-issued smart cards. 

7.3 CTDOT‐Issued	Limited	Use	Smart	Cards	
As described herein, CTDOT-issued limited use smart cards shall support transfers and only 
one fare product, and shall not be reloadable.  The Limited Use Smart Cards shall support 
stored ride products and short-term duration unlimited ride passes. 

When a Limited Use Smart Card is used at an NFTS device, the NFTS device shall read the 
card and determine its validity for use (based on CTDOT-configurable fare policies and fare sets 
in effect).   

If the card is valid for use: 

1. If the card is a previously unused (i.e., “pending”) floating period pass, the NFTS device 
shall activate the pass by encoding appropriate activation and expiration data to the 
card, and display corresponding information to the passenger and operator (as 
applicable). 

2. If the card is an active floating period pass, the NFTS device shall indicate that the pass 
is valid and display the expiration date. 

3. If the card is a stored trip card with no active transfer, the NFTS device shall deduct one 
trip and encode transfer expiration data to the card’s non-volatile memory and display an 
appropriate message to the passenger and operator (as applicable), and indicate the 
number of remaining trips and transfer expiration time. 

4. If the card is a stored trip card with an active (unexpired) transfer, the NFTS shall 
indicate that a transfer is in effect and display the transfer expiration time to the 
passenger and operator (as applicable). 

If the card is not valid for use, the NFTS shall indicate that the card is invalid. 

7.4 Issuance,	Usage	and	Replenishment	Transaction	Flows	
The Contractor shall submit a series of flow charts depicting all smart card issuance, usage, and 
replenishment transactions.  The flow charts shall show all steps in the processing of a smart 
card transaction, as well as autoload processes.  Transaction flow charts shall cover all major 
transaction types and all fare policies defined.   

The Contractor shall submit the flow charts for CTDOT review at the Preliminary Design Review 
and CTDOT approval at the Final Design Review.  CDRL 7-1 
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8 Barcode	Media	Processing	
Barcode media, principally 2-dimensional barcodes printed by CTDOT and those displayed on 
customer smart phones via an application supplied by others, shall support read-only 
transactions used for unlimited ride pass fare products.  All Validating Fareboxes, Stand Alone 
Processors, and Handheld Fare Inspection Terminals shall incorporate optical readers capable 
of reading standard-format 2D barcodes with sufficient data capacity to satisfy CTDOT’s fare 
policies. 

All 2D barcodes shall incorporate security methods and unique identification numbers.  When a 
2D barcode is presented to a reader, the barcode shall be verified for validity and whether the 
barcode’s unique identification number is on the current action list to be rejected.   

Barcodes displayed via a Mobile Ticketing Application shall also include the date and time of 
generation. When a mobile ticket barcode is read, the reader shall verify that the barcode is no 
older than a CTDOT-configurable number of minutes.  If the barcode’s age exceeds this amount 
(initially set to 5 minutes), the reader shall reject the barcode.  (CTDOT-printed barcode tickets 
shall not be subject to the time-of-generation verification.) 

As a read-only product, all barcode media shall also be checked for passback use, as defined 
by barcode-specific, CTDOT-configurable usage parameters.  As delivered, the NFTS shall 
subject barcode media to 5-minute passback prevention. 
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9 Magnetic	Media	Processing	

9.1 Magnetic	Media	Dispensing	Transactions	
As delivered, the Validating Farebox, via the Magnetic Ticket Processor, shall dispense (print 
and encode) paper-based magnetic media on demand, based on CTDOT-configurable fare and 
operating policies.   The Validating Farebox shall dispense magnetic media for on-board 
purchases of Day Passes, and for transfers issued upon cash-paying passenger request.  The 
magnetic ticket processors shall be removed and replaced with bar code dispensers at a 
defined point within the project. 

In addition, prior to the transition to barcode-only document dispensing, the Validating Farebox 
shall automatically issue Proof of Payment receipts (using the magnetic media) for all cash fares 
paid on the CTfastrak vehicles. 

All dispensed magnetic media shall be physically and magnetically compatible with CTDOT’s 
existing magnetic media. 

9.2 Read/Write	Magnetic	Media	Transactions	
Prior to the phase-out of read/write magnetic media, the Validating Farebox shall process 
inserted read/write magnetic media as required to maintain consistent CTDOT fare operations.  
The Validating Farebox’s Magnetic Ticket Processor (MTP) shall read, re-encode and print as 
necessary to conduct transactions consistent with existing CTDOT magnetic media 
transactions.   

At minimum, the MTP shall conduct the following read/write magnetic media transactions: 

 Deduct a trip from a stored trip card 

 Activate a previously unused floating period pass 

 Other read/write magnetic transactions as necessary to support existing CTDOT fare 
policies and operations. 

9.3 Read‐Only	Magnetic	Media	Transactions	
The Validating Farebox shall process read-only magnetic media as required to be consistent 
with existing CTDOT fare media and policies.  The Validating Farebox shall use the Magnetic 
Ticket Processor and the Magnetic Swipe Reader to process read-only CTDOT magnetic 
media.   

CTDOT magnetic media that operate as read-only shall include at minimum: 

 Previously issued transfers 

 Previously activated floating period passes 

 Other read-only magnetic transactions as necessary to support existing CTDOT fare 
policies and operations. 
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10 Operator	Control	Module	
Excluding Non-Registering Fareboxes, on-board fare processing devices shall communicate 
with and be controlled by an Operator Control Module (OCM) that is identical for all applications.  
The OCM shall be available for use as a backup sign on and operational method if and when 
the NFTS interfaces with the ITS on-board systems.  

10.1 Operator	Input	Controls	
The Operator Control Module shall utilize touch screen input controls in coordination with 
information displayed on the Operator Display.   The touch regions shall be large enough to 
allow easy use by the operator, and shall be functional when used by gloved hands.  

Selection of a touch region shall be accompanied by suitable visual and audio feedback to 
confirm each selection. 

The touch screen shall be protected by an easily replaceable film (such as products used to 
protect smart phone touch screens) of clear plastic with a matte finish to reduce glare. 

The OCM may provide physical buttons to perform functions that are fixed in nature.  All such 
buttons shall provide tactile feedback when pressed. 

10.2 Operator	Display	
The OCM shall incorporate a high visibility backlit display capable of displaying the full palette of 
colors and resolution of at least a VGA display.  The display shall be no less than 6 inches in 
diagonal measure. 

Display contrast and the brightness of the backlight shall be operator-adjustable without 
requiring the operator to logout.  The display shall be of sufficient brightness to be visible in all 
levels of ambient lighting within the bus.   

The OCM Operator Display shall indicate the results of the last transaction for the inter-
transaction timeout period or until the next transaction commences, whichever occurs first, 
unless the operator presses a “Hold” button. 
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10.3 Transaction	Status	Lamps	
The OCM shall include three LED lamps in red, yellow, and green, which shall be visible in all 
ambient lighting conditions.  The operation of the LEDs shall be as follows: 

Table 10.3:  Operator Control Module Status Lamp Operations 

Illuminated 
Lamp 

Condition Indicated 

Red 
A transaction has failed due to the fare instrument or associated 
account being deactivated, suspended, or dormant, or having no 
valid pass, or having insufficient value. 

Yellow 

Presented fare instrument is valid, but additional attention is 
required because the fare instrument or associated account is a 
reduced fare, or the card is past its expiration date, or the pass is 
nearing expiration, or the remaining value is low, or some other 
warning condition exists.  Remaining days and value thresholds 
shall be CTDOT-configurable. 

Green Transaction is successful. 

After each transaction, the appropriate LED shall remain illuminated for the inter-transaction 
timeout period or until the next transaction commences, whichever occurs first, unless the 
operator presses a “Hold” button. 

Alternatively, the OCM operator display may indicate by color representation the same 
information in lieu of discrete LED lamps. 

10.4 Audio	Transducer	
The OCM shall be capable of emitting at least 8 distinct sounds or sound patterns.  All sounds 
emitted by the OCM shall be of sufficient volume to be heard by the operator while the vehicle is 
in operation.    Each illumination of LEDs shall have one or more distinct sound or sound pattern 
assigned.  For example, it shall be possible to assign a sound for a successful transaction that 
also requires the operator to inspect the passenger’s fare media which is distinct from the sound 
emitted for a successful transaction with media that has low residual value.  (In both cases, the 
yellow LED shall illuminate.) 

For each transaction result and operating condition, the Contractor shall submit samples of the 
tones emitted by the OCM audio transducer in .mp3, .wav, or other standard format for CTDOT 
review at the Preliminary Design Review and CTDOT approval at the Final Design Review.  
CDRL 10-1 

10.5 OCM	Enclosure	
Space on the dashboard to the right of the operator – the ideal location for the OCM – is limited.  
The OCM shall be as compact as possible while still providing required usability and 
ergonomics. 
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The OCM enclosure shall: 

 Be sufficiently robust to withstand the public transit vehicle environment, resist 
vandalism, and maintain integrity for the expected life of the NFTS 

 Satisfy all environmental requirements 

 Be made of engineered high-impact thermoplastics or other corrosion-resistant materials 

 Have no sharp edges or corners 

 Have no paint or other coatings that may scratch or wear off 

 Be sealed against moisture ingress 

 Be of a CTDOT-approved dark color that shall minimize glare and reflections in the 
windshield 

 Be latched or secured closed in such a way that it can be opened only when properly 
removed from the mounting bracket 

10.6 OCM	Mounting	and	Ergonomics	
The Contractor shall include appropriate hardware to permit OCM mounting on the vehicle 
dashboard or a stanchion as required by the configuration of a particular vehicle. The installed 
position shall allow operators to observe fare transactions while operating the OCM, and shall 
not interfere with any controls, block any indicators, obstruct the operator’s view, or create a 
safety hazard.   

The OCM mounting shall be designed so that it can be quickly adjusted by each operator to the 
optimal viewing and operating angle. Once adjusted, the mounting hardware shall hold fast in 
that position and shall not allow the OCM to rattle or become loose as a result of shock and 
vibration encountered during normal operation. 

10.7 OCM	Functionality	
As described herein, the Operator Control Module shall enable the operator to manage and 
monitor the NFTS device with which the OCM communicates.  In addition, the OCM shall: 

 Provide a “hold” function that shall extend the intra-transaction timeout for a CTDOT-
configurable period, initially 10 seconds, if a transaction is in progress.  The same “hold” 
function shall extend the inter-transaction timeout for a CTDOT-configurable period, 
initially 10 seconds, if a transaction is complete and the inter-transaction timeout has not 
expired. 

 Enable the operator to review the results of at least the last 5 transactions. 

 The OCM shall also provide for the vehicle operator to enter tally counts for identified 
situations to track defined activities. 



   
  

  NFTS – Scope of Work Page 54 

10.8 Additional	Design	Submittals	
The Contractor shall submit descriptions of the OCM for CTDOT review at the Preliminary 
Design Review and CTDOT approval at the Final Design Review.   OCM design submittals shall 
include: 

 OCM operator interfaces  CDRL 10-2 
 OCM enclosure  CDRL 10-3 
 OCM mounting system  CDRL 10-4 
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11 Validating	Fareboxes	

11.1 General	

11.1.1 Description	

A. The Electronic Validating Farebox (“Validating Farebox”) shall support CTDOT fare 
policies.  To do so, the Validating Farebox shall: 

 Accept, process, validate, and securely store U.S. currency and coins 
 Initially accept and process existing CTDOT magnetic media 
 Accept and process contactless smart card media, both CTDOT-issued and third 

party-issued 
 Dispense machine-readable transfer documents (initially in magnetic form 

compatible with existing CTDOT media, subsequently as plain paper-based 2-
dimensional barcode media) 

 Accept and process 2-dimensional barcode media, including paper tickets issued by 
the Multi-Function Vending Machines (MVMs), CTDOT Ticket Vending Machines 
(supplied by others), and tickets and transfers dispensed by the Validating Farebox 

 Accept and process 2-dimensional barcodes displayed by a future mobile phone 
ticketing application (supplied by Others) 

B. The Validating Farebox shall provide reliable, accurate, and maintainable service for the 
life of the NFTS. 

C. The Contractor shall furnish CTDOT with all hardware, software, consumables, ticket 
stock and supporting equipment capable of processing all CTDOT present fares based 
on CTDOT’s business rules.     

D. This Validating Farebox system, including all devices, shall include flexibility to ensure 
that CTDOT’s future fare structure, fare policy, and tariff requirements can be satisfied 
without software modifications; all fare structure, fare policy, and tariff modifications shall 
be performed through parameter modifications and the modification of the fare structure 
via the Central Data System (CDS).  Policies requiring changes to existing screen flow 
processes, but not for the addition of screens, may be excluded from this requirement.  

E. Equipment design shall be operator- and customer-friendly, and shall include the use of 
sculptured buttons, tinted latent panels, high intensity lights, surface grain depth and 
direction and other similar elements to: 

 Enable ease of operation by the customers and the operator 
 Minimize the time for a transaction 
 Provide for high reliability 

F. Once installed, the Validating Farebox shall meet all local, State and Federal ADA 
requirements in force at the date of Final Design Review. 

G. Electronic keys and locks (i.e., Cyber™ Locks or CTDOT approved equal) shall secure 
Validating Farebox internal components and cashbox access.  

The Contractor shall provide a complete description of the functionality of the Validating 
Farebox for CTDOT review and approval at each stage of the design review with the final 
document fully describing the operation, capabilities, and functionality of the Validating Farebox 
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as described within this section.  Sufficient detail shall be provided to permit verification that all 
required functions are satisfactorily included.  CDRL 11-1  

11.1.2 Installation	Design	

The Validating Farebox design shall support flexible, ergonomic, safe, and rugged installation 
methods that accommodate a wide variety of vehicle configurations, within the limited space 
available.   

The Validating Farebox shall be installed on each bus, adjacent to the operator, and in proximity 
of the front door. It shall be positioned so that an entering passenger may easily insert or 
present the required fares into the Validating Farebox. The installation position shall permit the 
operator to readily see the inserted fare payment method, observe the digital readouts provided, 
and reach and manipulate various operator controls provided.  

The Validating Farebox location shall permit all of the required maintenance functions to be 
performed, as well as to provide easy access for the removal of the cashbox, and meet all ADA 
requirements for passenger entry and exit. 

11.1.3 Fare	Media	Transition	Support	

As described herein, CTDOT presently uses read/write magnetic fare media for passes and 
transfers.  Upon initial installation, the NFTS shall support all existing fare products and policies.  
It is CTDOT’s intention to transition all magnetic media to contactless smart card and barcode 
media no more than 12 months after NFTS installation.  The Validating Farebox shall support 
the phase-out of magnetic media and adoption of new fare media. 

The Contractor shall provide comprehensive plans and procedures to migrate from magnetic to 
non-magnetic media, including the migration from magnetic read/write transfers to barcode 
transfers, for CTDOT review at the Preliminary Design Review and CTDOT approval at the Final 
Design Review.  CDRL 11-2 

11.1.4 Power	Requirements	and	Wiring	

For power input, the Validating Fareboxes shall be wired to the bus battery, which may be a 
nominal 12 VDC or 24 VDC, depending on vehicle model.  The Validating Farebox shall also 
sense the ignition state of the vehicle engine and respond as specified herein.   

11.2 Passenger	Interfaces	
The Validating Farebox shall provide a variety of interfaces tailored to satisfy the needs of 
passengers conducting transactions.  The purpose and use of all passenger interfaces shall be 
intuitive and ergonomic.   

As necessary, all passenger interfaces shall be illuminated to permit easy identification during 
low ambient lighting conditions.  Passenger interface illumination shall not produce excess glare 
on the vehicle windows nor interfere with the operator’s ability to see out the windows.  If 
necessary to reduce glare during nighttime operations, passenger interface illuminations shall 
be automatically attenuated by use of an ambient light sensor. 
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11.2.1 Fare	Processing	Modules	

The Validating Farebox shall include the following modules to process fares: 

 Coin Processor  
 Bill Processor 
 Contactless Smart Card Processor  
 Barcode Media Reader  
 Barcode Ticket Dispenser  
 Magnetic Swipe Reader  
 Magnetic Ticket Processor  

As delivered, the Validating Farebox shall include the Magnetic Ticket Processor and no 
Barcode Ticket Dispenser.  In support of the transition to barcode media, the Contractor may 
replace the MTP with the Barcode Ticket Dispenser, or convert the MTP to a BTD, subsequent 
to Validating Farebox installation.   

11.2.2 Passenger	Display	and	Keypad	

The Passenger Display shall be a backlit LCD display with sufficient size, resolution, brightness, 
and contrast to provide ADA-compliant readability under all lighting conditions present in the 
transit vehicle environment. 

The display shall be of sufficient ruggedness to withstand the rigors of the transit vehicle 
environment. 

The Passenger Display shall at minimum: 

 Prompt the passenger in the use of the Validating Farebox 

 Display the operating status of the Validating Farebox 

 Display the transaction type and value that will occur upon presentation of a valid fare 
instrument 

 Display the results of the transaction, and in sufficient detail to inform the passenger of 
the validity of the presented fare media and the new status and value of the presented 
smart card (as applicable) 

The Passenger Keypad shall provide at least two physical pushbuttons with which the 
passenger may make selections or respond to prompts.  Each button shall be: 

 Made of suitably rugged material 
 Backlit or otherwise illuminated for visibility in low ambient light conditions 
 Approximately 1 square inch in surface area 
 Labeled by appropriate ADA-compliant raised lettering and Braille 
 Accompanied by an audio tone whenever pressed 
 Easy to press, even when used by passengers wearing gloves 

11.2.3 Transaction	Status	Lamps	

The Validating Farebox shall include three LED lamps in red, yellow, and green, which shall be 
visible in all ambient lighting conditions.  The operation of the LEDs shall match the operation of 
the OCM.  After each transaction, the appropriate LED shall remain illuminated. 

Alternatively, the Validating Farebox may utilize comparably-colored messages shown on the 
Passenger Display in lieu of discrete transaction status lamps. 
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11.2.4 Audio	Transducer	

The Validating Farebox shall be capable of emitting at least 8 distinct sounds or sound patterns, 
which shall match those emitted by the OCM.  All sounds emitted by the Validating Farebox 
shall be of sufficient volume to be heard by the passenger while the vehicle is in operation.     

For each transaction result and operating condition, the Contractor shall submit samples of the 
tones emitted by the Validating Farebox audio transducer in .mp3, .wav, or other standard 
format for CTDOT review at the Preliminary Design Review and CTDOT approval at the Final 
Design Review.  CDRL 11-3 

11.3 Operator	Control	Module	
Each Validating Farebox shall interface with an Operator Control Module (OCM) to provide 
suitable display and input for operators to control and monitor the Validating Farebox.   The 
Operator Control Module and the Validating Farebox shall convey identical transaction feedback 
information.   

11.4 Validating	Farebox	Enclosure	
11.4.1 General	

The Validating Farebox enclosure shall: 

 Be sufficiently robust to withstand the public transit vehicle environment, resist 
vandalism, and maintain integrity for the expected life of the NFTS 

 Satisfy all environmental requirements  

 Have no sharp edges or corners 

 Have no paint or other coatings on external surfaces that may scratch or wear off 

 Accommodate CTDOT-approved graphics applied to identify the coin slot and return 
cup, bill slot, CSCP antenna, barcode reader, and other human interfaces as necessary 

11.4.2 Dimensions	

As measured from the vehicle floor to the highest point of the Validating Farebox, including any 
mounting base plate, the Validating Farebox shall measure no more than 41 inches high.   The 
Validating Farebox shall be no more than eleven inches (11") square in cross section, excluding 
any mounting base plate.  

11.4.3 Materials	and	Finish	

The Validating Farebox shall be constructed of heavy-gauge stainless steel and engineered 
high-impact thermoplastics or other corrosion-resistant materials, designed to withstand the 
rigors of the CTDOT public transit bus environment and to resist attempts at vandalism and 
theft.   

External surfaces shall be made of stainless steel with a random orbital finish and other revenue 
service-proven materials.  The Validating Farebox external surfaces shall be clean, with no 
projections, sharp edges or corners that can cause any person injury or any damage to 
property.  Exterior finishes shall resist corrosion, abrasion and scratching and shall be clean 
with all corners rounded.  External surfaces shall not contain cracks, weld marks, burrs, 
discolorations, or distortions resulting from fabrication, shipment or installation.   
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Internal surfaces not of stainless steel, aluminum, engineered plastics, or plated, shall be 
painted with a corrosion resistant paint.  The Contractor shall ensure that all painted surfaces 
are finished to a hard enamel finish.  All paint shall be uniformly applied over the intended 
surfaces, and shall be free from runs, sags, dirt or other application defects.  

Paint or permanent coloring applied to any surface shall be designed to last for the life of the 
component to which it is applied.   

11.4.4 Validating	Farebox	Mounting	

The Validating Farebox mounting system shall satisfy the following requirements: 

A. The Contractor shall securely install the Validating Farebox using stainless steel 
hardware in a manner and location that is safe to passengers and operators, ergonomic, 
compliant with ADA, and suitably robust for the transit vehicle environment. 

B. When installed, the Validating Farebox shall not obstruct operator views nor cause 
excessive glare on the windshield during all ambient lighting conditions. 

C. Validating Farebox mounting shall facilitate easy and rapid exchange of defective 
modules without the use of tools or manipulation (disconnection and reconnection) of 
power or data cables. 

11.4.5 Locks	and	Security	

Maintenance and revenue service access doors for the Validating Farebox shall be secured. 

11.4.6 Cashbox	Access	Door		

The Validating Farebox shall have a single cashbox access door integral to the Validating 
Farebox cabinet, which shall securely protect and conceal the cashbox within the Validating 
Farebox.  Access door design shall have no pry points. 

The cashbox door shall be fitted with internal devices, which shall only release and open the 
door as a consequence of a successful data transfer sequence including transmission of the 
data from the Validating Farebox and release the cashbox access door. 

The cashbox access door shall be secured by an electronic lock system.  The electronic lock 
shall deter unauthorized access to the cashbox.   

11.4.7 Maintenance	Access	

The Validating Farebox shall have one or more access doors or panels to facilitate maintenance 
tasks.  An open maintenance access panel shall not provide immediate access to cash in the 
cashbox. 

11.4.8 Validating	Farebox	Enclosure	Design	Submittals	

Contractor shall provide dimensioned drawings of the Validating Farebox showing each side 
and with the doors and covers both opened and closed.   CDRL 11-4 

Contractor shall provide drawings of the proposed Validating Farebox installed on each type of 
vehicle, including modification or replacement of the handrails or equipment within the 
installation area for final approval by CTDOT.  CDRL 11-5 

The physical design of the Validating Farebox to meet all of the requirements defined within 
these specifications shall be submitted for review and approval of CTDOT.  CDRL 11-6 
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11.5 Bill	Processor	
The Validating Farebox shall include a Bill Processor module that satisfies the following 
requirements. 

A. The bill mechanism shall accept and process all bills properly presented to the insertion 
slot. 

B. The Validating Farebox shall accept and count $1, $5, $10 and $20 bills, including new 
and old versions of these bills.  The Bill Processor shall accept no less than 12 different 
bill types (where a bill “type” is a distinct design or series of any denomination, 
regardless of insertion orientation). 

C. The Bill Processor shall be reprogrammable to add and delete bill types to be accepted.  
Such reprogramming shall not require the exchange of hardware components within the 
module, but shall be accomplished by software download to the Bill Processor’s static 
memory. 

D. The bill acceptance slot shall be positioned in the general proximity of the coin insertion 
area, and shall accept unfolded bills inserted lengthwise. The dimensions of the currency 
slot shall hinder the accidental insertion of coins. The currency slot shall be illuminated 
to permit ease of bill entry in diminished lighting conditions. The mechanism employed to 
transport the inserted bills shall be positive and not require precise insertion by the 
passenger.  The bill validator shall be programmable to accept bills inserted in either 
both orientations face-up or all four orientations. 

E. A guide plate shall be provided to assist in the entry of the bill into the Validating 
Farebox. The guide plate shall not have any height variation with any other component 
in the bill throat that may cause jamming or other insertion difficulties for the passenger 
or slow throughput.  The paper currency shall be inserted approximately one inch before 
the mechanism shall become operational and advance the bill into the Bill Processor.  
The Bill Processor shall employ a roller mechanism to positively engage an unfolded bill, 
regardless of condition. It shall require no force to cause the mechanism to start. 

F. The inserted bill shall be verified based on optical, magnetic or other means to positively 
identify the denomination of the inserted bill and to reject foreign and counterfeit 
currency as well as other items which are not valid US currency.  The counting logic of 
the Validating Farebox shall increment the appropriate non-resettable counter for each 
denomination of bill validated and accepted. 

G. Validated bills shall be advanced to the cashbox after validation. 

H. Bills shall be processed at a rate of not less than one bill in two seconds. This time shall 
be measured from the time that the bill is sensed in bill insertion slot to the time that the 
bill is validated by the Validating Farebox and the appropriate value displayed. 

I. The Bill Processor shall have the capability of handling, without jamming, bills which are 
deformed, that is, bills which are subject to the conditions of daily "street" use, including 
wrinkled, torn, folded, or damp bills.  The Bill Processor shall accept and validate bills 
that are: 

 Not uniformly flat or in "new condition" 
 Torn to a depth of one-half inch from the edge of the bill 
 Damp but not saturated 
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J. The Bill Processor shall meet the following performance criteria: 

 97% of valid bills shall be accepted upon initial insertion. 
 98.5% of valid bills shall be accepted within two insertions. 
 All known counterfeit bills, color photocopies of valid bills, duplicates made by other 

known means, foreign bills, and bills of denominations not valid shall be rejected 
upon every insertion. 

 Validation accuracy of accepted bills shall be at least 99.95% 

K. Each Bill Processor shall be permanently inscribed with a unique serial number, clearly 
visible when the maintenance apertures of the Validating Farebox are opened. 

11.6 Coin	Processor	
The Validating Farebox shall include a Coin Processor module that satisfies the following 
requirements. 

11.6.1 Coin	Acceptance	

A. The Validating Farebox Coin Processor shall accept, validate and count US pennies, 
nickels, dimes, quarters, half dollars, and post-1978 dollar coins.  Validation of the coins 
shall be by weight, density, magnetic properties, size and/or other means which shall 
guarantee that only valid US coins are accepted, validated and deposited in the 
cashbox. 

B. Acceptance and validation of coins shall be at an insertion rate of not less than 5 coins 
per second.  

C. The Coin Processor and associated logic shall be programmable to identify other coins, 
including existing coins issued with new metallic content, without necessity of 
replacement or remanufacture of the coin validator or other hardware change. 

D. Subsequent to insertion and registration, coins shall be directed to the cashbox. 

E. The counting logic of the Validating Farebox shall increment the appropriate non-
resettable counter for each denomination of coin and each token type validated and 
accepted.  

F. The Coin Processor shall meet the following criteria: 

 99.5% of valid coins shall be accepted upon initial insertion 
 99.8% of valid coins shall be accepted upon one reinsertion 
 All known counterfeit coins, common slugs, foreign coins, and coins of 

denominations not valid shall be rejected upon every insertion 
 Validation accuracy of accepted coins shall be at least 99.95% 

G. Each Coin Processor shall be permanently inscribed with a unique serial number, clearly 
visible when the maintenance apertures of the Validating Farebox are opened. 

11.6.2 Coin	Return	

A. The Validating Farebox shall include a coin return cup, located within easy reach of a 
passenger and conforming to all ADA requirements. 

B. The coin return cup contents shall be illuminated at all times while the Validating 
Farebox is in operation. 
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C. The coin return cup shall have a pivoting door to retain returned coins in the cup. 

D. Any coin which is inserted into the Validating Farebox and cannot be automatically 
validated by the Coin Processor shall be returned to the passenger via the coin return 
cup.  This shall include deformed coins and coins otherwise not meeting the specified 
valid coin criteria. 

E. The coin return cup shall have the capacity to retain no less than 20 US quarters. 

F. The Validating Farebox shall note in its memory and retain for data transmission, the 
instances of coin returns.  This information shall be forwarded to the CDS to assist in 
performance and failure diagnosis. 

11.6.3 Coin	Unjamming		

The Validating Farebox shall include a mechanism to release coins that jam in the Coin 
Processor, including insertion of materials other than valid coins such as from the insertion of 
non-coin foreign material and/or the failure of the electronic logic.  The released coins and 
material shall be routed to the coin return cup.  An event record shall be created in Validating 
Farebox memory, for subsequent data upload, each time the unjam mechanism is used.   

The Contractor shall provide full details on the mechanism utilized to clear a coin jam for 
CTDOT approval.  CDRL 11-7   

11.6.4 Coin	Bypass	

In the event the Validating Farebox Coin Processor is inoperable and the coin jam release 
cannot remedy the condition, the operator shall be able to engage a coin bypass mechanism 
that routes coins directly to the cashbox without going through the Coin Processor.  When the 
Validating Farebox is in this degraded mode the following shall apply: 

 Coins routed through the bypass need not be counted but shall fall directly to the 
cashbox. 

 Security of the Validating Farebox and the retention of the revenues shall not be 
diminished by the activation of any coin jam or coin bypass.   

 Once placed into coin bypass operation, the coin bypass mechanism shall remain in 
place until reset by authorized maintenance personnel. 

 Use and operation of the Bill Processor or any other fare payment modules shall not be 
affected by the coin bypass operation.   

 Use of an employee fare media may be part of the reset process, but shall not be 
accepted in lieu of the use of a Portable Data Unit. 

 The operator shall still have the means of controlling and recording each transaction 
while the coin system is in bypass status, via the Operator Control Module.   

 Cash transactions recorded while in this bypass status shall be coded, so there is clear 
identification of the transactions, which occurred while the Validating Farebox was in 
coin bypass status. 

11.7 Contactless	Smart	Card	Processor	
The Validating Farebox shall contain a Contactless Smart Card Processor (CSCP), which shall 
provide contactless smart card read and write functionality that is fully compliant with the 
ISO/IEC-14443 standard, able to process media defined as Type A and B, certified for use with 
EMV®-compliant bankcard media, and satisfies all other requirements stated herein. 
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The CSCP antenna shall be sized and operate at a power that satisfies the ISO/IEC-14443 
read/write distance range requirements, and the read/write distance range requirements for the 
media being supplied under this Contract.  

11.8 Magnetic	Ticket	Processor	
11.8.1 General	

As delivered, the Validating Farebox shall include a Magnetic Ticket Processor (MTP) that shall 
process existing CTDOT magnetic media, consistent with CTDOT fare policies and practices.  
The Contractor shall supply new MTPs. CDRL 11-8 

The MTP shall: 

 Issue paper-based, thermal-coated, magnetic media that is physically compatible with 
existing CTDOT magnetic media for dimensions, printing, and encoding 

 Print and encode magnetic media upon issue, including Day Passes and transfers 

 Accept, read, re-encode (as necessary) and print (as necessary) inserted magnetic 
media, including existing CTDOT magnetic media  

 Reliably and accurately process existing CTDOT magnetic media, which is paper and 
plastic, nominally 7 to 10 mils thick 

 Provide validation information to operator and passenger 

 Conduct ticket dispense transactions in no more than 2 seconds from the time the 
dispense command is issued to when the magnetic ticket is available for retrieval 

 Conduct read/write and print transactions for inserted media in no more than 3 seconds 
from when the ticket is inserted to when the processed magnetic ticket is available for 
retrieval 

 Conduct read-only transactions for inserted media in no more than 2 seconds from when 
the ticket is inserted to when the processed magnetic ticket is available for retrieval 

11.8.2 Read/Write	Magnetic	Fare	Media	Characteristics	

CTDOT’s existing read/write magnetic media is used as floating period passes, stored ride 
tickets, and transfers.   

The MTP shall reliably and properly process existing CTDOT read/write magnetic media.  
Processing of existing read/write magnetic media requires the MTP to read the encoded data, 
re-encode the data as necessary, and in some cases, print text on the thermally-sensitive side 
of the document. 

In addition, the MTPs shall issue (encode and print) tickets for use as transfers and Day 
Passes.  All MTP-issued transfers and Day Passes shall be dimensioned and magnetically 
encoded to be fully compatible with CTDOT’s existing bus fare collection system. 

As necessary, the MTP shall print onto read/write magnetic media using direct thermal 
technology.   

Within 30 days of the Contractor executing a non-disclosure agreement, the CTDOT Contract 
Manager shall provide magnetic ticket stock specifications CTDOT 11-1 and existing encoding 
and data interpretation information CTDOT 11-2 to the Contractor.   
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11.8.2.1 Dimensions		

CTDOT’s existing read/write magnetic media is nominally 2.125 inches by 3.275 inches, with 
tolerances of ±0.005 inches in each dimension.  Existing read/write magnetic media is between 
0.007 and 0.008 inches thick.   

As viewed from the thermal/magnetic side of the ticket, the upper right corner of the ticket shall 
be “notched” at a 45° angle approximately 0.25 to 0.35 inches from the top and adjacent side, 
resulting in an edge approximately 0.5 inches long.  See diagram below (diagram not to scale.) 

Figure 11.8.2.1 

Current CTDOT Read/Write Magnetic Media 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11.8.2.2 Base	Material		

All tickets to be issued by the MTP shall utilize plain paper 0.007" to 0.008" thick as the base 
material. 

Existing ticket media, which the MTP shall process, includes paper and plastic media, nominally 
0.007” to 0.010 inches thick. 

11.8.2.3 Magnetic	Stripe		

All ticket stock shall employ high-coercivity magnetic material suitable for encoding at 2750 
Oersteds.  The magnetic material shall be securely attached to the ticket stock and shall resist 
peeling, abrading, and cracking in normal patron use.  The stripe shall be approximately 0.5" 
wide and be located so as to accommodate two tracks of magnetic encoding located in standard 
ANSI/ISO tracks 2 and 3. 

Thermal / Magnetic Side Non-Thermal Side

Top of Ticket Top of Ticket
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11.8.2.4 Encoding		

CTDOT’s existing fare collection system employs a dual-track magnetic read head (positioned 
at tracks 2 and 3) and a single-track write head (positioned at track 2).  When used, data on 
track 3 is said to be “fixed,” that is, data encoded in track 3 is never altered.  Data in track 2 is 
said to be “variable,” and may be written and/or altered upon each use. 

CTDOT’s existing bus transfers use only the variable data track.  All variable data is written 
when the transfer is issued and may be rewritten upon each use by the Validating Farebox.  
Hence, blank MTP ticket stock (used for transfers) shall be delivered with no encoding. 

Magnetic encoding on tickets issued by the MTPs shall be at a nominal 121 bits per inch, and 
shall be in ANSI/ISO track 2 only. 

11.8.2.5 Thermal	Coating		

CTDOT’s existing ticket stock is coated with thermally sensitive material on the same side as 
the magnetic stripe.   

11.8.3 Ticket	Printing	
The Magnetic Ticket Processor shall be able to print all alphanumeric characters in both upper 
and lower case.  Printed characters shall be produced with a minimum height of 0.12 inches and 
a height up to 1.0 inch.  The approximate height to width ratio of the characters shall be 5:3.  
The printer(s) shall be of the direct thermal type, with the flexibility of being programmed to print 
the following configurations. 

 CTDOT-specified graphics 
 Various print sizes on the same ticket 
 Reverse printing (white characters on black background) 
 Composite type over several lines 
 Vertical and horizontal character orientation 

The thermal printer shall utilize print heads that provide no less than 100 dots per inch of 
resolution.  Thermal print heads shall be easily replaceable, and shall produce no fewer than 
250,000 CTDOT tickets without the loss of a single pixel due to wear or electronic failure. 

Text printed on the read/write magnetic media shall match the information printed on the 
existing media. 

Ticket print data shall be clearly legible to patrons.  It shall be printed in characters as large and 
clear as possible, consistent with generally accepted ticket printing formats.  Printing shall not 
degrade the physical condition of the ticket.  There shall be no extraneous marks placed on the 
ticket as a result of the printing operation. 

11.8.4 Ticket	Encoding	
For all magnetic tickets issued by the MTP, magnetic information shall be verified prior to 
issuing tickets to the patron.  Tickets that fail to verify after a CTDOT-adjustable number of 
retries shall be voided and captured by the MTP.  Upon capture of a ticket, the MTP shall then 
attempt to issue the ticket again.  If the MTP fails to issue a ticket after two attempts, the 
transaction shall be canceled and the MTP shall be declared inoperable. 

11.8.5 Ticket	Dispensing	

The dispensed ticket shall be fully separated from the supply stock before any portion of the 
dispensed ticket is visible to the patron. 
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The MTP ticket dispensing slot shall be dimensioned to eliminate potential for insertion of coins 
and bills. 

The MTP shall issue transfers either manually upon command of the operator (subsequent to 
payment of fare), or automatically (without operator intervention) upon payment of each fare.  
The transfer dispensing operation shall be a configurable service parameter. 

11.9 Magnetic	Swipe	Reader	
The Validating Farebox shall include an integrally mounted read only magnetic swipe reader 
(MSR) located on the top surface of the Validating Farebox.  The reader shall be of the "swipe" 
type, which provides a longitudinal slot in which a magnetic card is manually traversed past a 
read head. 

A. The MSR shall be able to accept magnetically encoded cards which have been 
previously encoded with data in a format that is compatible with CTDOT’s existing 
magnetic fare media. 

B. The MSR shall automatically process a correctly inserted, valid magnetic card in one-
half second or less.  The operation and usage of the MSR shall not impede passenger 
boarding or flow in any manner.  Magnetic card insertion, swipe through and removal by 
the patron shall be in the general flow of patron boarding on the coach. 

C. Passes shall be read on first proper insertion with an accuracy of not less than 99.9%, 
assuming each pass is valid, is fully inserted such that all coded information passes 
across the read head, and the pass is not damaged sufficient to destroy the ability of the 
MSR to correctly read the coded data. 

D. If a pass is not valid for the current class of service, the Validating Farebox shall display 
the amount to be inserted by the passenger.  Additionally, the Validating Farebox shall 
accept and separately register additional cash fare payments in accordance with the fare 
structure. Registration of additional cash fares shall cause the pass to be accepted 
without requiring the operator to push a button.  This cash data shall be accumulated in 
a separate register. 

E. The card read head assembly shall be held in place by not more than two readily 
accessible fasteners.  Electrical connections shall be plug-in and screw type connectors, 
or equivalent, approved by CTDOT.  A trained maintenance person shall be able to 
replace the read head assembly within five minutes. 

11.10 Barcode	Ticket	Dispenser	
11.10.1 General	

When fully deployed, the NFTS shall use no magnetic media.  After the transition from magnetic 
media, the Validating Farebox shall dispense transfers as paper-based barcode media.  To do 
so, the Contractor shall either replace the Magnetic Ticket Processor (MTP) with a Barcode 
Ticket Dispenser (BTD), or shall convert the MTP to function as strictly a Barcode Ticket 
Dispenser. 

The Contractor shall provide a comprehensive MTP-to-BTD conversion plan and schedule for 
CTDOT review at the Preliminary Design Review and CTDOT approval at the Final Design 
Review.  CDRL 11-9 
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After installation or conversion, the Barcode Ticket Dispenser shall: 

 Dispense transfers from roll or fan-fold stock 

 Print human-readable transfer validity information in CTDOT-configurable content and 
format 

 Print machine-readable transfer validity information utilizing a secure (encrypted) two-
dimensional barcode employing an industry standard format 

11.10.2 Ticket	Stock	

The Barcode Ticket Dispenser shall provide capacity of no less than 800 tickets per roll or fan-
fold stack; ticket stock paper shall be no less than 0.007 inches (7 mils) thick, and each ticket 
shall be no less than 3 inches long.   

The BTP shall include a ticket stock sensor to detect low and empty stock conditions.  When low 
and empty ticket stock conditions are sensed, the BTP shall activate a ticket stock status 
indicator that is clearly visible by from passenger side of farebox.  Alternatively, the ticket stock 
itself shall be visible from the passenger side of the farebox such that service personnel can 
easily and quickly ascertain the stock level through visual inspection, without having to open the 
farebox. 

11.10.3 Ticket	Printing	

The Barcode Ticket Dispenser shall be able to print all alphanumeric characters in both upper 
and lower case.  Printed characters shall be produced with a minimum height of 0.12 inches and 
a height up to 1.0 inch.  The approximate height to width ratio of the characters shall be 5:3.  
The printer shall be of the direct thermal type, with the flexibility of being programmed to print 
the following configurations. 

 CTDOT-specified graphics 
 Various print sizes on the same ticket 
 Reverse printing (white characters on black background) 
 Composite type over several lines 
 Vertical and horizontal character orientation 

The thermal printer shall utilize print heads that provide no less than 100 dots per inch of 
resolution.  Thermal print heads shall be easily replaceable, and shall produce no fewer than 
250,000 CTDOT tickets without the loss of a single pixel due to wear or electronic failure. 

Ticket print data shall be clearly legible to passengers and fare inspectors.  It shall be printed in 
characters as large and clear as possible, consistent with generally accepted ticket printing 
formats.  Printing shall not degrade the physical condition of the ticket.  There shall be no 
extraneous marks placed on the ticket as a result of the printing operation. 

11.10.4 Barcode	Encoding	

All machine-readable information shall be printed using a secure two-dimensional barcode in an 
industry-standard format.  All barcode data shall be encrypted using a standard encryption 
algorithm such as AES or 3DES, and shall use an encryption key that is CTDOT configurable. 

11.10.5 Ticket	Dispensing	

A. The BTD shall dispense barcode tickets in no more than 2 seconds as measured from 
the time the command is issued (when operating in manual mode) to when the ticket is 
available for retrieval. 
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B. The dispensed ticket shall be fully separated from the supply stock before any portion of 
the dispensed ticket is visible to the patron. 

C. The BTD ticket dispensing slot shall be dimensioned to discourage insertion of coins and 
bills. 

D. The BTD shall sense the progress of ticket stock throughout the printing, cutting, and 
dispensing process and shall notify the Validating Farebox Electronic Control Unit 
whenever a jam or failure to dispense is detected.  

E. The BTD shall issue transfers (which shall act as a receipt for proof of payment 
operations) either manually upon command of the operator (subsequent to payment of 
fare), or automatically (without operator intervention) upon payment of each fare.  The 
transfer dispensing operation shall be a configurable service parameter. 

11.11 Barcode	Ticket	Module	
The Validating Farebox shall incorporate a barcode module that is capable of reading and 
processing barcodes on printed tickets, and barcodes created by a future Mobile Ticketing 
Application (provided by others).  The barcode module incorporated into the Validating Farebox 
shall: 

 Be housed completely within the Validating Farebox such that installation of the 
Validating Farebox shall provide ease of use by the customer when scanning their 
barcode and provide quick and easy presentation and removal of a ticket or smart phone 

 Provide no hazard from the barcode reading laser or other components 
 Be commercially available 
 Have firmware upgradeable via the CDS data communication system 
 Be high resolution (greater than 0.8 megapixels) 
 Interface with the Validating Farebox via USB cable or other standard interface for power 

and data communications 
 Be capable of reading 2D barcodes no less than 2 inches square while the media is in 

direct contact with the barcode reader outer lens 
 Be capable of reading 2D barcodes no greater than 1 inch square from a distance of no 

less than 6 inches. 
 Read standard 1D barcode 
 Read secure 2D barcodes (including but not limited to: QR code, Data Matrix, Aztec, 

PDF417, or other CTDOT-approved format) 
 Utilize an encryption key, configurable by CTDOT, and AES encryption algorithms to 

process secure 2D barcodes 
 Forward validity information to the Validating Farebox logic for processing and 

determination of validity using standard data communications protocols 
 Have a first read accuracy of not less than 99.5% 

11.12 Cashbox	
The cashbox shall be securely constructed of suitable materials for continuous use and shall be 
secured in the Validating Farebox enclosure by high-security locks.  The Validating Farebox 
shall not enter service unless a cashbox is properly inserted and fully secured. 

The cashbox shall securely hold all cash fares accepted by the Validating Farebox in the course 
of its operation.  Coins and bills shall be stored in separate compartments within the cashbox 
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such that separation of coins and bills is maintained at all times.  The cashbox shall be designed 
to be secure against all attempts to gain access to the cashbox other than those that are 
authorized.   

11.12.1 Cashbox	Configuration	

The operation of the cashbox shall be such that the cashbox is in a closed and locked condition 
whenever the cashbox is removed from the Validating Farebox. When the cashbox is out of the 
Validating Farebox, it shall be secure and shall be able to be opened only with the proper key. 
The materials and construction techniques shall be such that a fully loaded cashbox, if dropped 
in the upright position to a hard floor and landing on its bottom or bottom corner from a height of 
48 inches, shall suffer no operational impediment, revenue exposed or security breach.   

The mechanism and operation of the cashbox shall be positive and at no time shall the interior 
of the cashbox or any of its contents be exposed, during any portion of the fare collection 
process or revenue transfer cycle.  The cashbox shall not have removable lids, covers or other 
elements, which may be detached from the cashbox.  The cashbox shall be designed to fit into 
the Validating Farebox in a single orientation.  The Validating Farebox shall remain inoperable 
until a cashbox is properly inserted and the cashbox access door is closed and successfully 
locked. 

The interior of the cashbox shall afford complete gravity discharge of coins and bills/tickets 
during the revenue transfer cycle, while maintaining the separation of bills/tickets and coins.  No 
ledge or other areas shall be present where coins, bills or tickets may lodge and impede the 
operation of the cashbox. 

The Validating Farebox and cashbox shall not be distorted when the cashbox is carrying a full 
revenue load.  Metal parts not constructed of stainless steel shall be painted, plated or 
constructed of corrosion resistant material.  The cashbox shall be designed and fabricated to 
prevent extensive tolerance buildup and resultant vibration.   

11.12.2 Capacity	Requirements	

The Validating Farebox shall include a cashbox capable of storing no less than 1,000 “street-
condition” bills after validation by the Bill Processor. 

Each cashbox shall provide coin storage volume equivalent to no less than 50% of the volume 
dedicated to bill storage. 

If upon entering range of a CTDOT facility wireless data network, the farebox cashbox is at or 
above a CTDOT-configurable percentage of capacity, the farebox and OCM shall emit a 
distinctive audio alert, accompanied by appropriate messages on the OCM and Patron Displays.  
As delivered, the “cashbox capacity alert” shall occur when the cashbox is at or above 60% of 
rated capacity for either coins or bills. 

11.12.3 Physical	Characteristics	

The cashbox shall be securely constructed of suitable materials for continuous use as approved 
by CTDOT.  It shall have no external fasteners exposed which affect security.  The exterior of 
the cashbox shall be abrasion resistant.  Neither insertion nor removal of the cashbox from the 
Validating Farebox, nor vibration or shock experienced while the cashbox is in revenue service, 
shall cause any distortion of the cashbox material.   

The cashbox, when empty, shall weigh no more than 20 pounds.  It shall be provided with a 
handle to permit its being carried by a person with a gloved hand.   
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A permanent serial number shall be securely affixed to the cashbox. The cashbox shall also 
have an electronic method of identification.  The permanent serial number affixed to the 
cashbox shall match the electronic identification number.  Reading of the electronic identification 
number shall be automatic and the information relative to the serial number shall be stored in 
Validating Farebox memory for subsequent data transmission to the Garage Communication 
Server.  Only one serial number record shall be stored for each cashbox insertion or removal 
from the Validating Farebox and receiver. 

The cashbox and Validating Farebox shall be fitted with devices to determine and report that the 
cashbox has been properly inserted into the Validating Farebox and that the cashbox has been 
properly opened (in place) and is ready to receive revenue.  All security devices shall be tamper 
resistant, solid state and not subject to malfunction due to vehicle vibration or other 
environmental situations encountered during operation. 

The Validating Farebox shall be fitted with such devices to determine and report that the 
cashbox has been properly inserted into the Validating Farebox to allow the revenue access 
door to be fully closed and locked.  When a cashbox is inserted, the electronic identification 
number shall be incorporated in all transaction data. 

11.12.4 Cashbox	Identification	

The Validating Farebox shall have the ability to automatically read the electronic identification 
number of the inserted cashbox.  The means and methods employed for electronic identification 
shall require neither batteries nor electrical contacts, plugs or other physical connections 
between the Validating Farebox and the cashbox. 

The Validating Farebox shall not accept payment unless the cashbox electronic identification 
number is detected; the farebox shall monitor the cashbox identification with sufficient frequency 
to detect the removal of the cashbox or the failure of the cashbox identification circuitry within no 
less than two seconds of the event. 

11.13 Validating	Farebox	Electronic	Control	Unit	
The Validating Farebox shall incorporate an Electronic Control Unit (ECU), which shall control 
all aspects of the Validating Farebox.  The ECU shall be a microprocessor-based system with 
an industrial grade, commercially available processor specifically designed for continuous 
operation in the specified environment.   

The ECU shall permit plug-in upgradeability to double the amount of memory initially supplied, 
including memory for both primary and redundant data storage.  

The ECU shall contain electronic clock functionality.  The clock shall be used to generate time 
signals to maintain accurate records.  The clock shall also contain calendar data to determine, 
year, month, and day including leap year without manual intervention.  Automatic correction for 
time changes between standard and daylight savings time shall be provided.  The clock shall be 
able to have daylight savings time start and end dates and times modified to reflect changes 
made by the Federal and State governments.  The clock shall reset with the correct time each 
time communication is successful with the GCS.   

The ECU shall also control the functions of data collection and storage, and communications 
both within the Validating Farebox and with external sources.  Data capacity shall exceed initial 
storage needs by at least 100%.  All data contained in electronic non-volatile data storage 
modules in the Validating Farebox shall be protected from loss for a minimum of 30 days.   
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Full detailed information on all data and information stored by the Validating Farebox shall be 
provided as a data dictionary at the Preliminary Design Review and updated at the Final Design 
Review.  The Data Dictionary shall also be updated as needed through the implementation and 
acceptance period.  CDRL 11-10   

The ECU shall support an internally secured, removable recording apparatus having sufficient, 
expandable, non-volatile storage medium (i.e., flash disk, USB drive), to store a minimum of the 
data and information defined plus all files and applications required for proper operation of the 
Validating Farebox.  

Full detailed information on the ECU modules, including dimensioned drawings and exploded 
drawings, shall be provided.  CDRL 11-11 

11.14 Validating	Farebox	Functional	Requirements	

11.14.1 Fare	Tables	

The Validating Farebox shall store a minimum of ten complete fare tables.  One fare table shall 
be designated the active table; all other stored tables shall include a date and time at which the 
table is to become active. 

Fare tables shall be highly configurable and shall include support all fare policies and pricing 
structures defined herein and necessary to support CTDOT operations. 

11.14.2 Downloaded	Lists	

The Validating Farebox shall receive one or more lists of data from the CDS.  These lists shall 
be updated regularly and as needed.  The Contractor may provide alternate designs and 
content for these lists, but total capacity and functionality shall remain as specified herein.   

The Contractor shall submit a complete description of the downloaded lists (including content 
and format, capacity, and the procedures employed to update the lists on the Validating 
Farebox) for CTDOT review at the Preliminary Design Review and CTDOT approval at the Final 
Design Review.   CDRL 11-12 

11.14.2.1 Master	Status	List	

The Validating Farebox shall store and regularly update the Master Status List (MSL).   

The CDS shall transmit MSL updates in two forms: incremental changes and complete MSL 
updates.  Upon receipt of an incremental MSL update, the Validating Farebox shall integrate all 
changes into the farebox’s Master Status List.  Upon receipt of a complete MSL update, the 
Validating Farebox shall replace its MSL with the new version. 

The Validating Farebox shall complete all MSL updates within 60 seconds of receipt.  Updating 
the MSL shall not interfere with the Validating Farebox’s ability to conduct transactions. 

11.14.2.2 Third	Party‐Issued	Valid	List	

The Validating Farebox shall store and regularly update the Third Party-Issued Valid Card List 
(VCL). 

The CDS shall transmit VCL updates in two forms: incremental changes and complete VCL 
updates.  Upon receipt of an incremental VCL update, the Validating Farebox shall integrate all 
changes into the farebox’s VCL.  Upon receipt of a complete VCL update, the Validating 
Farebox shall replace its VCL with the new version. 
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The Validating Farebox shall complete all VCL updates within 60 seconds of receipt.  Updating 
the VCL shall not interfere with the Validating Farebox’s ability to conduct transactions. 

11.14.2.3 Valid	Operator	ID	List	

As part of the operator login process, the Validating Farebox shall confirm the operator’s ID and 
PIN are valid, based on a list received from the CDS.  At minimum, each entry shall include: 

 The sequential serial number of the operator’s CTDOT Employee card 
 The operator’s Personal Identification Number 
 Login type (“Operator” or “Maintenance”) 

Operator PINs shall be no less than 4 digits; the login process shall support operator PINs in the 
range of 0000 through 99999.   

The Valid Operator ID List shall support no less than 5,000 operator and 1,000 maintenance 
entries. 

Alternatively, valid operator and maintenance IDs may be maintained in separate lists; if valid 
IDs are stored in separate lists, the total capacity of each list shall be no less than as specified 
above. 

11.14.2.4 Valid	Block	Number	List	

The Validating Farebox shall store a list, received from the CDS of valid block numbers and 
associated routes and service levels.  The Valid Block Number List shall support no less than 
2,000 entries.  Each entry on the Valid Block Number List shall include at minimum: 

 Block Number  
 Route Numbers assigned to the block (up to 10 route numbers per block) 
 Default Service Level (which shall establish the default fare) 

11.14.3 Configurability	

As described herein, the Validating Farebox shall support configurability through numerous 
adjustable parameters, centrally controlled and transmitted via the CDS. 

The Contractor shall submit a comprehensive document describing the configurability of the 
Validating Farebox, including a listing of all configurable parameters and their value range, for 
CTDOT review at the Preliminary Design Review and CTDOT approval at the Final Design 
Review.  CDRL 11-13 

11.14.4 Software	and	Configuration	Updates	

The Garage Communications Servers GCSs) shall manage and conduct all software and 
configuration updates to the Validating Fareboxes.  Each update shall have a unique version 
number and include a date and time upon which the update shall be effective. 

The Validating Farebox shall activate updates to downloaded lists as soon as possible, and 
without interfering with a transaction in progress or requiring the operator to login or reset 
Service Parameters. 

Updates (received from the GCS) to Fare Tables, configuration settings, and Validating Farebox 
software shall become effective upon the first Validating Farebox power-up or operator login 
after the effective date and time. 
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Under no circumstances shall interrupted communication with the GCS cause file or data 
corruption on the Validating Farebox or GCS.   

The Contractor shall submit a description of the process used to update Validating Farebox 
software and configurations for CTDOT review at the Preliminary Design Review and CTDOT 
approval at the Final Design Review.  CDRL 11-14 

11.14.5 EMV	Certification	

As delivered, the Validating Farebox shall be Level 1 certified as compliant with the EMV 
standards in effect at the time of contract award.  The Validating Farebox shall, via software 
upgrades, be capable of being certified to newer versions of the EMV standard as they are 
published. 

11.14.6 PCI	Compliance	

As delivered, the Validating Farebox shall be certified compliant with the Payment Card 
Industry’s Data Security Standard in effect at the time of contract award. 

11.15 Validating	Farebox	Operations	
At minimum, the Validating Farebox shall provide all of the operational functions described 
below.  The Contractor shall provide a complete description of all operational functions and a 
flow chart depicting Validating Farebox operation for CTDOT review at the Preliminary Design 
Review and CTDOT approval at the Final Design Review.  CDRL 11-15 

11.15.1 Power‐up	

The Validating Farebox shall have no external power switch.  When the vehicle engine starts 
(i.e., the ignition is turned to “on”), if powered off, the Validating Farebox modules shall 
commence power-up sequence.  While the vehicle engine is running, the Validating Farebox 
shall remain powered.   

11.15.2 Power‐on	Self	Test	

Internal diagnostic programs shall check the Validating Farebox for proper performance of each 
module each time it is turned on.  When a failure is detected of sufficient severity to cause the 
Validating Farebox to cease functioning or cause transactions to fail, the Validating Farebox 
shall go out of service and provide visual indication.  The detected deficiency shall be recorded 
in the Validating Farebox’s memory for later extraction.   

While no login is active, pressing a button on the OCM shall cause the Validating Farebox to 
perform the Power-on Self Test. 

11.15.3 Login		

The Validating Farebox shall require a valid operator login to function.  Logging in shall require 
the following: 

1. The Validating Farebox shall be operational but with no valid login active. 

2. If the Validating Farebox is in communication with the GCS, all data exchange shall be 
complete prior to prompting the operator to login.  During the period of communication, 
the OCM shall display a message indicating that data exchange is in progress, and a 
button or touch region shall be available to enable the operator to commence login prior 
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to completion of data exchange.   The Validating Farebox shall generate an event record 
whenever the login override button is pressed. 

3. Upon completion of data exchange with the GCS (or the operator pressing the login 
override button), or if the Validating Farebox is not in communication with the GCS, the 
OCM shall activate the Contactless Smart Card Processor (CSCP) and 2D barcode 
reader on the Validating Farebox and display a login prompt on the OCM. 

4. The operator shall present his/her Operator ID Card to the smart card reader on the 
Passenger Interface Module.  If the operator’s smart card is defective (i.e., cannot be 
read), the barcode reader on the Validating Farebox shall provide an alternate, backup 
method of reading the card’s sequential serial number.  If both methods fail, the OCM 
shall provide the operator the ability to manually enter the card’s sequential serial 
number. 

5. Using the Valid Operator ID List received from the CDS, the Validating Farebox shall 
confirm that the card is a valid CTDOT Operator ID Card.  (If the list of valid cards is 
older than a CTDOT-definable age, the Validating Farebox shall reject all attempts at 
logging in until it has communicated with the CDS and received an updated list.)  If the 
card is invalid, the login process shall fail. 

6. If the card is valid, the Validating Farebox shall prompt the operator to enter his/her PIN 
on the OCM.  If the PIN is valid for the presented Operator ID, the login shall be 
successful.  If the PIN is incorrect, the Validating Farebox shall prompt the operator to 
re-enter the PIN.  After a CTDOT-definable number of failed attempts to enter a valid 
PIN, the login process shall fail and generate an event record. 

7. Upon successful login, the Validating Farebox shall display a suitable message on the 
Validating Farebox and OCM displays, but shall not enter service until the operator 
enters all required service parameters 

The method and operator interface design used to log into the Validating Farebox shall be 
subject to CTDOT review at the Preliminary Design Review, and CTDOT approval at the Final 
Design Review.  CDRL 11-16 
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11.15.4 Service	Parameters	

If the successful login is an ID with operator permissions (as defined in the Valid Operator ID 
List), the OCM shall prompt the operator to enter various parameters prior to the Validating 
Farebox entering service.  At minimum, these parameters shall include those shown in Table 
11.15.4: 

Table 11.15.4:  Validating Farebox Service Parameters 

Parameter Format 
Entry 

Method 
Minimum 

Range 
Verification 

Block Number Numeric Keyed Entry 0 – 99999 Compared with Valid Block List 

Route Number Numeric Menu 0 – 9999 Restricted to Menu Selections 

Direction Text Menu 
As per Section 

11.18.1 
Restricted to Menu Selections 

Service Level 

Default Fare 
Alphanumeric Menu 

As per Section 
3.10 

Restricted to Menu Selections 

Default Retrieved from Valid Block List

Transfer/Receipt 
Operation 

Alphanumeric Menu 
Manual / 

Automatic 
Restricted to Menu Selections 

Menu selectable parameters shall be constrained to valid values, based on lists constructed 
from data stored in the fare table or from data contained in an associated downloaded list.  
Changes in the fare table and the contents of associated downloaded lists shall have 
corresponding effects on the available menu selections.  (The menu selections shall not be 
hard-coded, but shall be CTDOT-configurable, based on entries in the fare table or the contents 
of an associated downloaded list.) 

The Validating Farebox shall require the operator to re-enter any keyed-entry values that fail 
verification.  Upon successful input of the service parameters, the Validating Farebox shall enter 
service and be ready to process fare media. 

Unless overridden by temporary actions, all transaction records shall include the values of the 
service parameters in effect at the time of the transaction. 

While the Validating Farebox is in service, the operator shall be able to modify any of the 
service parameters without having to logoff. 

The method and operator interface design used to enter service parameters shall be subject to 
CTDOT review at the Preliminary Design Review, and CTDOT approval at the Final Design 
Review.  CDRL 11-17 

11.15.5 Maintenance	Functions	

If the successful login is an ID with maintenance permissions (as defined in the Valid Operator 
ID List), the OCM shall display one or more pages for maintenance and configuration purposes. 

The method and operator interface design used to perform maintenance functions shall be 
subject to CTDOT review at the Preliminary Design Review, and CTDOT approval at the Final 
Design Review.  CDRL 11-18 
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11.15.5.1 Maintenance	Parameters	

While a valid maintenance login is in effect, the OCM shall display one or more screens of 
parameters used to configure the Validating Farebox.  At minimum, these parameters shall 
include those shown in Table 11.15.5.1: 

Table 11.15.5.1:  Validating Farebox Maintenance Parameters 

Parameter Format Entry Method Minimum Range 

Validating Farebox Serial Number Numeric Factory Setting NA 

Validating Farebox Device Number Numeric Keyed Entry 0 – 9999 

Vehicle Number Numeric Keyed Entry 0 – 9999 

Cashbox Configuration Text Menu 
Full Height / 

Reduced Height 

Default Transfer/Receipt Operation Text Menu Manual / Automatic 
(Proof of Payment) 

IP Address 
Numeric IP 

Address 
Keyed Entry 

0 – 255 
(each field) 

Subnet Mask 
Numeric IP 

Address 
Keyed Entry 

0 – 255 
(each field) 

Wi-Fi Settings As Necessary 

Cellular Broadband Modem Settings As Necessary 

Validating Farebox / Patron Volume Numeric Keyed Entry 0 – 9 

Validating Farebox / Patron Brightness Numeric Keyed Entry 0 – 9 

OCM Serial Number Numeric Factory Setting NA 

OCM Device Number Numeric Keyed Entry 0 - 9999 

OCM Volume Numeric Keyed Entry 0 – 9 

As indicated in Table 11.15.5.1, the Validating Farebox and OCM Serial Numbers shall be a 
factory setting that cannot be altered by use of the OCM.  The Contractor shall ensure that all 
Validating Fareboxes and OCMs have unique Serial Numbers. 

Menu selectable parameters shall be constrained to valid values, based on lists constructed 
from data stored in the fare table or from data contained in an associated downloaded list.  
Changes in the fare table and the contents of associated downloaded lists shall have 
corresponding effects on the available menu selections.  (The menu selections shall not be 
hard-coded, but shall be CTDOT-configurable, based on entries in the fare table or the contents 
of an associated downloaded list.) 

The Maintenance Parameter screen(s) shall include a touch region that when selected shall 
save all maintenance parameter settings in the Validating Farebox’s non-volatile memory, 
where they shall remain unchanged unless altered by later use of the Maintenance Parameter 
screen(s). 

All subsequent transaction records shall include the values of the Device Number and Vehicle 
Number in effect at the time of the transaction. 

Upon exiting the Maintenance Parameter screen(s), the Validating Farebox shall return to the 
login prompt screen. 
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11.15.5.2 Maintenance	Commands	

While a valid maintenance login is in effect, the OCM shall provide the technician the ability to 
test the Validating Farebox using a variety of maintenance commands.  At minimum, the 
following maintenance commands shall be available: 

 Initiate the Validating Farebox Power On Self Test and return to maintenance command 
screen when complete 

 Activate the CSCP and display the sequential serial number of a presented CTDOT-
issued card 

 Activate the Validating Farebox barcode reader and display the sequential serial number 
of a presented CTDOT employee ID card’s barcode, CTDOT-printed barcode ticket, or 
Mobile Ticket 

 Activate the Validating Farebox audio transducer at the volume specified 

 Activate the OCM audio transducer at the volume specified 

 Dispense a test ticket from the Barcode Ticket Dispenser or the Magnetic Ticket 
Processor (as applicable) 

 Display the cashbox ID and status for coins and bills (OK, near full, full) 

 Display the transfer ticket stock status (OK, near empty, empty) 

 Display the operating status of all modules 

 Display the current power status (ignition on, ignition off and remaining time to power 
down) 

 Display the date and time of most recent communication with CDS and GCS 

 Display all current and pending version numbers for software, downloaded lists, 
configuration settings, etc. 

 Display the current memory usage 

 Display the current Wi-Fi communications status 

 Display the current GPS status and location coordinates 

 Display the current cellular broadband modem status 

 Operator reboot of the farebox and/or magnetic ticket processor 
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11.15.6 In‐Service	Operator	Commands	and	Functions	

At minimum, the Validating Farebox shall provide the following operator functions and 
commands while in service with a valid operator login in effect: 

A. Temporarily Override Default Fare:  Using as few buttons as practical, the operator shall 
be able to override the default fare set for the next transaction.  Ideally, the available 
alternate fares shall be shown on the OCM display in such a way that only a single 
button or touch region is required to activate any temporary override and set the fare for 
the next transaction.  The available choices for the temporary fare set shall be CTDOT-
configurable and constructed from values in the fare table, similar to the menu-driven 
choices in the Service Parameters selection screen.   

The Validating Farebox shall restore the default fare set upon completion of the 
transaction, upon the driver cancelling the override, or after a CTDOT-configurable time 
of inactivity, initially set to 20 seconds. 

B. Change Service Parameters A button or touch region on the OCM shall enable the 
operator to return to the Service Parameters screen and change any parameter.  Upon 
completion, the new parameters shall be in effect for all subsequent transactions, unless 
changed or temporarily overridden. 

C. Review Prior Transactions:  The operator shall have the ability to review no less than the 
previous 5 transactions.  When the transaction review function is selected, the OCM 
shall display a brief summary of each transaction and indicate in simple color-coded 
fashion (green / yellow / red) the results of each transaction.  By selecting one of the 
prior transactions, the OCM shall then display additional detail about the transaction. 

D. Undo Last Transaction:  Under strictly controlled conditions, the Validating Farebox shall 
support operator-initiated reversal of a prior transaction to CTDOT-issued smart cards.  
Transactions shall be reversed (that is, a transaction record shall be created instructing 
the CDS to reverse the prior transaction) when all of the following conditions are in 
effect: 

 The operator initiates the transaction reversal 

 The presented card is a CTDOT-issued smart card 

 The previous transaction was on the same vehicle and within a CTDOT-
configurable time, initially set to 120 seconds 

Upon successful completion of the transaction, the Validating Farebox shall display an 
appropriate message to the operator and the passenger.   

Failure to satisfy any of the above conditions shall cause the reversal transaction to fail 
and an appropriate message displayed to the operator and passenger.   

The Validating Farebox shall resume normal operations upon completion of the reversal 
transaction, upon operator cancellation of the transaction, or upon a CTDOT-
configurable time of inactivity, initially set to 20 seconds. 

Availability of the Undo Last Transaction function shall be CTDOT configurable as a 
fleet-wide parameter. 

E. Logout:  To avoid unintentional logout during normal service operations, the operator 
logout function shall be available only on the Service Parameters and Maintenance 
Parameters data entry screens. 
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11.15.7 In‐Service	Operating	Status	Messages	

At minimum, the Validating Farebox shall provide the following operator status messages on the 
OCM while in service with a valid operator login in effect: 

 Communications with GCS or CDS overdue (CTDOT configurable number of days since 
last GCS communication) 

 Receiving update (from CDS or GCS) 

 Power-down imminent (while ignition off, displaying minutes and seconds countdown to 
self-actuated power-down) 

 Cashbox near capacity (CTDOT configurable percentage) 

 Cashbox at capacity 

 Transfer ticket stock near empty 

 Transfer ticket stock empty 

 Data memory near capacity (CTDOT configurable percentage) 

 Any detectable self-diagnostic failures, with error condition 

11.15.8 Data	Exchange	

11.15.8.1 Broadband	Cellular	

A. Any time the Validating Farebox is active (regardless of whether an operator is logged 
in) and out of range of a Garage Communications Server, the Validating Farebox shall 
periodically receive incremental updates to the Master Status List (MSL) from the 
Central Data System, via the broadband cellular modem.   

B. The Validating Farebox shall integrate the incremental MSL updates with the MSL 
without adversely affecting the responsiveness of the Validating Farebox to patron and 
operator input; while updating the MSL, the Validating Farebox shall continue to satisfy 
all performance requirements stated herein. 

C. The frequency of MSL updates shall be CTDOT-configurable. 

D. While in range of a cellular transmission tower, the Validating Farebox shall transmit 
account-based transaction results records to the CDS for every transaction as soon as 
each transaction completes.  When cellular service is disrupted, the Validating Farebox 
shall store account-based transaction results records and transmit them to the CDS as 
soon as cellular service is restored. 

E. While in range of a cellular transmission tower, the Validating Farebox shall transmit 
event records to the CDS as soon as events are recorded.  When cellular service is 
disrupted, the Validating Farebox shall store event records and transmit them to the 
CDS as soon as cellular service is restored. 
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11.15.8.2 Garage	Communications	Server	/	Wi‐Fi	

All Validating Fareboxes shall exchange (upload and download) data with the Garage 
Communications Server (GCS):  

 At vehicle startup  
 Upon entering the garage property 
 Whenever the GCS initiates a request for data while the vehicle is in a CTDOT facility 

and the Validating Farebox is in operation 

During GCS communications, data exchange functionality shall include the following as a 
minimum: 

 Downloading to the Validating Farebox a complete Master Status List containing up-to-
date status information for all accounts 

 Uploading of all Validating Farebox stored transaction, event, and route/run data 
 Downloading of all parameter and fare table information to the Validating Farebox 
 Downloading of all data configuration modifications to the Validating Farebox 
 Downloading of the Valid Operator ID List to the Validating Farebox 
 Downloading of the Valid Block Number List to the Validating Farebox 
 Clock synchronization 
 Communication verification 
 Downloading program/software updates to the Validating Farebox 

If upon entering range of a CTDOT facility wireless data network, the farebox cashbox is at or 
above a CTDOT-configurable percentage of capacity, the farebox and OCM shall emit a 
distinctive audio alert, accompanied by appropriate messages on the OCM and Patron Displays.  
As delivered, the cashbox near-full alert shall occur when the cashbox is at or above 60% of 
rated capacity for either coins or bills. 

While the Validating Farebox is communicating with the GCS, the OCM and farebox Patron 
Display shall display a suitable message. 

11.15.9 Diagnostics	

To the extent possible, internal diagnostic programs shall check the Validating Farebox for 
proper performance while the device is operating.  The malfunction detection shall cover at least 
failure of power or control circuitry, and any failure of a fare media read/write module (CSCP 
and barcode reader) that could result in a false, incomplete, or corrupted reading or encoding of 
a fare product.   

The Validating Farebox and its electronic logic shall be designed to provide operational self-
testing, diagnostic checking (detecting basic internal malfunctions), reporting, and indication.  
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Validating Farebox malfunction detection shall cover at least  

 Failure of power or control circuitry, including the number of times the primary power 
source has gone to zero (0) volts and back to normal. 

 Opening of an access panel, including the length of time that the cashbox access door is 
open.  If the cashbox access door is opened longer than a CTDOT configurable time 
period, initially set to three (3) minutes, an event record shall be stored within the 
Validating Farebox memory for transmission to the GCS.  This confidential process shall 
be described and submitted to CTDOT for review and approval.  CDRL 11-19 

 Out-of-service conditions including cashbox full, and memory full indicators,  

When a failure is detected of sufficient severity to cause the Validating Farebox to cease 
functioning or cause transactions to fail, the Validating Farebox shall go out of service and 
provide visual indication on the OCM and Validating Farebox patron displays.  The information 
displayed shall indicate the type of failure that caused the Validating Farebox to go out of 
service.   

The detected deficiency shall be recorded as an event record in the Validating Farebox’s 
memory for later extraction.   

A description of the maintenance and service indicators for the Validating Farebox shall be 
submitted for CTDOT review and approval at the Preliminary Design Review.  CDRL 11-20  

11.15.10 Logout	

Operator logout of the Validating Farebox shall occur: 

1. When the operator selects the logout command on the OCM. 

2. Automatically within a CTDOT-configurable time after the vehicle ignition is shut off. 

3. Automatically upon commencement of communication with a GCS. 

Upon logout, the Validating Farebox shall generate and store an event record and go out of 
service; the OCM shall then revert to the login prompt state or power down, as appropriate. 

11.15.11 Power‐down		

When the vehicle engine is turned off, the Validating Farebox and OCM shall remain powered, 
fully operational, and able to exchange data via the wireless data and broadband cellular 
interfaces, for CTDOT-configurable duration, initially set to 30 minutes.  After this configurable 
time has elapsed, the Validating Farebox and OCM shall commence automatic self-activated 
power-down, unless communications with the CDS or GCS are in progress.  If communications 
with the CDS or GCS cause a delay in automated power-down, upon completion of the 
communications session, the Validating Farebox and OCM shall automatically power down.  
Prior to shutting down, the Validating Farebox shall generate and store an event record and 
perform all necessary steps to retain integrity of all stored data. 

11.16 Transaction	Processing	
While a valid operator login is in effect, the Validating Farebox shall be ready to accept fares in 
all forms (cash, contactless smart card, barcode, and magnetic media).  While ready to accept 
fares, the Validating Farebox shall have an active fareset that shall define the cash fare in effect 
for the next transaction.  The fareset shall either be the default fare or the temporary fare 
(override fare) selected by the operator. 
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While the Validating Farebox is in “Ready” mode and prior to fare payment, the OCM and 
passenger displays shall indicate the amount due, according to the fareset in effect. 

11.16.1 Timeouts	

In addition to the intra- and inter-transaction timeouts, the Contractor shall identify all Validating 
Farebox timeouts in the review of the transaction process that shall occur at the Preliminary 
Design Review, and shall be subject to CTDOT approval at the Final Design Review.  CDRL 
11-21 

11.16.2 Cash	Payments	

As the passenger inserts cash fares, the OCM display and the passenger display shall indicate 
the total amount inserted and the total amount due.   

11.16.2.1 Exact	Fare	Payment	

When exact fare is paid and the fareset is reached, the OCM and passenger displays shall 
indicate that no additional funds are required, and both the OCM and the Validating Farebox 
shall emit a distinct “fare paid” tone. 

11.16.2.2 Fare	Overpayment	

When an overpayment is made by a customer, a “fare paid” tone shall sound on reaching the 
preset fare and the amount overpaid shall be displayed to the passenger and operator.  The 
operator shall be able to assign the overpaid amount as a full or partial payment of a fare other 
than the preset fare by selection of one of the fare category push buttons.   

If an overpayment is not registered by the actuation of one of the push buttons, the revenue 
shall be dumped when intra-transaction timeout expires and the amount on the displays shall be 
cleared.   

The operator shall also be able to press a “Dump” button on the Operator Control Unit to clear 
the displays. A separate count shall be accumulated for all cash that is displayed on the 
operator display and dumped.  All such revenue shall be counted by an Extra Revenue register.  
The Validating Farebox shall store a transaction record of the amount each time this situation 
occurs. 

11.16.2.3 Partial	Fare	Payment	

Partial fares occur when a patron either: 

 Makes an incomplete payment for the current fare set 
 Overpays for the current fare set by an amount less than the current fare set 

When a partial payment is in effect, the transaction shall end when either the transaction times 
out or the operator terminates the transaction by depressing the “Dump” button on the Operator 
Control Unit.  In either case, the Validating Farebox shall assign the partial fare payment to an 
Extra Revenue register. 

If a subsequent passenger commences payment while a partial payment is in effect, the 
Validating Farebox shall treat the partial payment as part of the subsequent passenger’s fare 
payment. 
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11.16.2.4 Upgrade	Fare	Payment	

Upgrade fares are required when a passenger uses a legitimate pass or stored ride product that 
is not valid for the current fare set.  For example, use of an unexpired 31-Day Regular pass on 
an Express bus requires the incremental fare to be paid, either by deduction from the 
associated account’s stored value, or via cash deposited into the Validating Farebox. 

If a presented fare instrument requires payment of an upgraded fare and the associated account 
includes sufficient stored value, the Validating Farebox shall accept the pass and indicate that 
the account’s stored value has been used to pay the incremental fare.  If appropriate, the 
Validating Farebox shall inform the CDS that the card’s account has transfer privileges valid for 
the upgraded fare per CTDOT’s fare policies.  (The CDS shall update the Master Status List 
accordingly, and broadcast the update to all other NFTS devices.) 

If a presented fare instrument requires payment of an upgraded fare and the associated account 
has insufficient stored value, the Validating Farebox shall alert the operator and the passenger 
that additional cash payment is required.  The Validating Farebox shall automatically adjust the 
current fare set to the incremental fare owed.  If the incremental fare is paid, the transaction 
shall complete and the Validating Farebox shall inform the CDS that the card’s account has 
transfer privileges valid for the upgraded fare per CTDOT’s fare policies.  If the incremental fare 
is not paid, the Validating Farebox shall only record the usage of the fare instrument and shall 
not inform the CDS that the account has transfer privileges valid for the upgraded fare. 

11.16.3 Contactless	Smart	Cards	

While a valid operator login is in effect, the Validating Farebox shall energize the smart card 
read/write antenna and be ready to perform smart card transactions.  The Validating Farebox 
shall conduct all smart card transactions according to the procedures and requirements defined.  
The Validating Farebox shall store a transaction record for each smart card presented. 

11.16.4 Barcode	Media	

While a valid operator login is in effect, the Validating Farebox shall activate the barcode reader 
and be ready to perform barcode media transactions.  The Validating Farebox shall conduct all 
barcode transactions according to the procedures and requirements set forth herein. 

11.16.5 Magnetic	Media	

As delivered, using the Magnetic Ticket Processor, the Validating Farebox shall process 
read/write magnetic media as necessary to support CTDOT’s existing fare policies.  In addition, 
the Validating farebox shall process read/write magnetic media transactions that require no re-
encoding (such as validating a previously activated floating period pass) in the Magnetic Swipe 
Reader. 

When read/write magnetic media are discontinued, the Validating Farebox shall continue to 
support the use of the Magnetic Swipe Reader, although at present, once read/write magnetic 
media are discontinued, CTDOT has no plans to distribute or use read-only magnetic media. 

11.17 Transaction	Speed	
A. All contactless smart card and barcode media use transactions shall complete in no 

more than 500 milliseconds, as measured by when the fare media is within the defined 
read distance and orientation to the antenna or barcode reader and the transaction 
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results are displayed.  The transaction time allowed shall include processing of all media 
when all lists described in Section 6 are at maximum capacity. 

B. The Validating Farebox shall accept valid inserted bills at rates no less than specified. 

C. The Validating Farebox shall accept valid inserted coins at rates no less than specified. 

D. The Validating Farebox shall dispense barcode tickets (transfers and receipts) at speeds 
specified. 

11.18 Data	Records	

11.18.1 Transaction	Records	

The Validating Farebox shall generate and store a discrete data record for each transaction 
performed.  Each transaction record shall be unique within the NFTS.  All Validating Farebox 
transaction records shall include the following information as a minimum: 

 Date and time of transaction 
 Validating Farebox (Device) number 
 Cashbox serial number 
 Vehicle number 
 Operator ID 
 Route number 
 Block number 
 Fareset in effect 
 Fare/Transaction type (e.g., Full Fare / Reduced Fare / Partial Fare / Upgrade Fare) 
 Direction (no less than 8 values, including North, South, East, West, Inbound, Outbound) 
 Vehicle location (latitude/longitude – most recently received GPS coordinates) 
 Transaction sequence number (which shall be unique per day per Validating Farebox) 
 Passenger Count 

The Validating Farebox shall have capacity to store no less than 20,000 transaction records. 
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11.18.1.1 Cash	Transactions	

In addition to the data fields defined, cash transaction records shall also include, at minimum: 

 Transaction value 
 Value of bills inserted 
 Value of coins inserted 
 Coin bypass status (normal / active) 
 Transfer issued, including sequence number (if applicable) 

11.18.1.2 Contactless	Smart	Card	Transactions	

In addition to the data fields defined, contactless smart card transaction records shall also 
include, at minimum: 

 Media ID number (CTDOT serial number if CTDOT-issued, chip Unique ID (UID) if third 
party-issued) 

 Action performed (if applicable) 
 Transaction value (if applicable) 

11.18.1.3 Barcode	Media	Processing	Transactions	

In addition to the data fields defined, barcode media transaction records shall also include, at 
minimum: 

 Media ID number (CTDOT serial number) 
 Action performed (if applicable) 
 Transaction value (if applicable) 

11.18.1.4 Magnetic	Media	Transactions	

In addition to the data fields, barcode media transaction records shall also include, at minimum: 

 Media ID number (CTDOT serial number, if applicable) 
 Action performed (if applicable, e.g., activated pass) 
 Transaction type (e.g., pass type, stored value, transfer) 
 Transaction value (if applicable) 

11.18.1.5 Tally	Transactions	

When transactions require manual tallies, upon operator selection of a tally key on the OCM, the 
Validating Farebox shall create a tally transaction record that in addition to the data fields shall 
also include, at minimum: 

 Tally ID or OCM tally key identifier 
 Associated tally data (such as deposited cash to be assigned to tally) 
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11.18.2 Event	Records	

At minimum, the Validating Farebox shall generate and store an event record for each of the 
following actions or incidents: 

 Power on 
 Power On Self Test complete 
 Power On Self Test failure, including failure mode 
 Power off 
 Operator login, including ID and login method (smart card, barcode, keyed entry) 
 Failed login attempt (excessive PIN entries), including ID 
 Operator logout 
 Maintenance parameter changed, including parameter and new value 
 Route changed, including new route number 
 Default fare (service level) changed, including new fare set 
 End of transit business day (CTDOT programmable, default is 3:00 AM) 
 Communication between the OCM and Validating Farebox failed 
 Communication between the OCM and Validating Farebox is restored 
 Communication with Garage Communications Server (GCS) initiated 
 Communication with GCS completed 
 Communication with GCS terminated before complete (i.e., Wi-Fi signal lost) 
 Communication with GCS terminated by operator (during login) 
 GPS reception lost 
 GPS reception restored 
 New downloaded list received, including list type and version number 
 New downloaded list activated, including list type and version number 
 New fare table received, including version number 
 New fare table version activated, including version number 
 New Validating Farebox software version received, including version number 
 New Validating Farebox software activated, including version number 
 New Validating Farebox configuration data received, including version number 
 New Validating Farebox configuration data activated, including version number 
 Validating Farebox internal clock reset for a time discrepancy greater than 3 minutes 
 Coin Processor in bypass 
 Coin Process bypass restored 
 Cashbox near full 
 Cashbox full 
 Cashbox access door opened (including method of authorization) 
 Cashbox access door closed 
 Cashbox removed (with serial number) 
 Cashbox inserted (with serial number) 
 Cashbox security alarms 
 Data memory nearing capacity (CTDOT configurable threshold) 
 Data memory full 
 Validating Farebox reset (when action occurs while operator is logged in) 
 Successful data transfer (including destination – GCS or PDU) 
 Unsuccessful data transfer (including destination – GCS or PDU) 
 Other Validating Farebox errors and failures 
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Each event record shall include, at minimum: 

 Date and time of event 
 Validating Farebox (Device) number 
 Cashbox serial number 
 Vehicle number 
 Operator ID (if available) 
 Route number (if available) 
 Block number (if available) 
 Direction (if available) 
 Vehicle location (latitude/longitude – most recently received GPS coordinates, if 

available) 
 Associated event parameters (as required) 

The Validating Farebox shall have capacity to store a minimum of 2,000 event records. 

11.18.3 Module	Cycle	Counters	

The Validating Farebox shall include cycle counters that maintain the number of operational 
cycles for at least the coin processor, bill processor, and Barcode Dispenser.  These individual 
cycle counters shall be reset whenever the corresponding module is exchanged.  This 
information shall be stored within the Validating Farebox and transferred to the GCS upon data 
transfer.  CDRL 11-22 

11.18.4 Data	Integrity	

All Validating Farebox transaction, event, fare table, downloaded lists, configuration, cycle 
counters, and software application data memory shall be non-volatile (i.e., retained without 
power).   

The Validating Farebox shall retain transaction and event records in its nonvolatile memory until 
notified that the CDS has successfully received and stored the records in the CDS database. 

In the event a Validating Farebox cannot communicate with the GCS and in cases where the 
Validating Farebox is non-functional, the Validating Farebox shall provide authorized 
maintenance technicians access to a removable non-volatile memory module that shall contain 
a duplicate of all transaction and event records.  The Contractor shall provide means to upload 
the records in the removable memory module to the CDS, a description of which shall be 
submitted for CTDOT review at the Preliminary Design Review, and CTDOT approval at the 
Final Design Review.  CDRL 11-23 

The Validating Farebox shall not enter service without a properly installed and functional 
removable backup memory module. 
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11.19 Additional	Design	Submittals	
The Contractor shall submit descriptions of the Validating Farebox for CTDOT review at the 
Preliminary Design Review and CTDOT approval at the Final Design Review.   Validating 
Farebox design submittals shall include: 

 Validating Farebox passenger interfaces  CDRL 11-24 
 Validating Farebox Contactless Smart Card Processor  CDRL 11-25 
 Validating Farebox 2D barcode reader  CDRL 11-26 
 Validating Farebox mounting system  CDRL 11-27 
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12 Stand	Alone	Processors	

12.1 General	

12.1.1 Description	

Certain vehicles operated by CTDOT or its contractors shall be equipped with Stand Alone 
Processors (SAPs) in lieu of Validating Fareboxes.   

The SAP shall contain the ISO/IEC 14443-compliant read/write antenna and support circuitry, a 
2D barcode reader and support circuitry, a suitable display screen, simple multi-colored lamps 
to convey transaction results, audio transducers, and other required user interfaces. 

A. The Stand Alone Processor shall support CTDOT fare policies.  To do so, the SAP shall: 

 Accept and process contactless smart card media, both CTDOT-issued and third 
party-issued 

 Accept and process 2-dimensional barcode media, including paper tickets issued by 
the Multi-Function Vending Machines (MVMs), CTDOT Ticket Vending Machines 
(supplied by others), and tickets and transfers dispensed by the Validating Farebox 

 Accept and process 2-dimensional barcodes displayed by a future mobile phone 
ticketing application (supplied by others) 

B. The SAP shall provide reliable, accurate, and maintainable service for a time period.   

C. The Contractor shall furnish CTDOT with all hardware, software and supporting 
equipment capable of processing all CTDOT present fares based on CTDOT’s business 
rules.     

D. This SAP shall include flexibility to ensure that CTDOT’s future fare structure, fare policy, 
and tariff requirements can be satisfied without Contractor-developed software 
modifications; all fare structure, fare policy, and tariff modifications shall be through 
parameter modifications and the modification of the fare structure via the Central Data 
System (CDS).   

E. Equipment design shall be customer-friendly, and shall include the use of sculptured 
buttons, tinted latent panels, high intensity lights, surface grain depth and direction and 
other similar elements to: 

 Enable ease of operation by the customers  
 Minimize the time for a transaction 
 Provide for high reliability 

F. Once installed, the SAP shall meet all local, State and Federal ADA requirements in 
force at the date of Final Design Review. 

G. Subject to CTDOT approval at the Preliminary Design Review, the SAP may incorporate 
components into one or more additional modules to optimize the size of the SAP and 
OCM.  The design and location of any such additional modules shall be subject to 
CTDOT review at the Preliminary Design Review, and approval at the Final Design 
Review.  CDRL 12-1 

H. The SAP shall support at minimum the smart cards identified in these specifications. 

The Contractor shall provide a complete description of the design and functionality of the Stand 
Alone Processor for CTDOT review and approval at each stage of the design review with the 
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final document fully describing the operation, capabilities, and functionality of the SAP as 
described within this section.  Sufficient detail shall be provided to permit verification that all 
required functions are satisfactorily included.  CDRL 12-2 

12.1.2 Operating	Environment	

The SAPs shall operate reliably in the environment of CTDOT’s bus fleet, including elevated 
temperatures due to solar loading, shock, vibration, dust, and moisture from wind-driven 
precipitation and interior bus cleaning. 

12.1.3 Installation	Design	

The SAP design shall support flexible, ergonomic, safe, and rugged installation methods that 
accommodate a wide variety of vehicle configurations, within the limited space available.   

12.1.4 Power	Requirements	and	Wiring	

For power input, the SAP modules shall be wired to the bus battery, which may be a nominal 12 
VDC or 24 VDC, depending on vehicle model.  The SAP modules shall also sense the ignition 
state of the vehicle engine and respond as specified herein.   

12.2 SAP	Functional	Requirements	

12.2.1 Configurability	

Stand Alone Processors shall be installed in specified CTDOT fixed-route vehicles.  As 
described herein, the SAP shall also support configurability through numerous adjustable 
parameters, centrally controlled and transmitted via the CDS. 

The Contractor shall submit a comprehensive document describing the configurability of the 
SAP, including a listing of all configurable parameters and their value range, for CTDOT review 
at the Preliminary Design Review and CTDOT approval at the Final Design Review.  CDRL 
12-3 

12.2.2 Fare	Tables	

The SAP shall store a minimum of three complete fare tables.  One fare table shall be 
designated the active table; all other stored tables shall include a date and time at which the 
table is to become active. 

Fare tables shall be highly configurable and shall include support all fare policies and pricing 
structures defined herein and necessary to support CTDOT operations. 

12.2.3 Transaction	Records	

The SAP shall generate and store a discrete data record for each transaction performed.  Each 
transaction record shall be unique within the New Fare Collection system and shall include the 
following information as a minimum: 

 Date and time of transaction 
 SAP (Device) number 
 Vehicle number 
 Operator ID 
 Route number 
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 Block number 
 Direction (no less than 8 values, including North, South, East, West, Inbound, Outbound) 
 Vehicle location (latitude/longitude – most recently received GPS coordinates) 
 Fare/Transaction type 
 Transaction sequence number (which shall be unique per day per SAP) 

The SAP shall have capacity to store no less than 20,000 transaction records. 

12.2.3.1 Contactless	Smart	Card	Transactions	

In addition to the data fields defined, contactless smart card transaction records shall also 
include, at minimum: 

 Media ID number (CTDOT serial number if CTDOT-issued, chip Unique ID (UID) if third 
party-issued) 

 Action performed (if applicable) 
 Transaction value (if applicable) 

12.2.3.2 Barcode	Media	Processing	Transactions	

In addition to the data fields defined, barcode media transaction records shall also include, at 
minimum: 

 Media ID number (CTDOT serial number) 
 Action performed (if applicable) 
 Transaction value (if applicable) 

12.2.3.3 Tally	Transactions	

When transactions require manual tallies, upon operator selection of a tally key on the OCM, the 
SAP shall create a tally transaction record that in addition to the data fields defined shall also 
include, at minimum: 

 Tally ID or OCM tally key identifier 
 Associated tally data 

12.2.4 Event	Records	

At minimum, the SAP shall generate and store an event record for each of the following actions 
or incidents: 

 Power on 
 Power On Self Test complete 
 Power On Self Test failure, including failure mode 
 Power off 
 Operator login, including ID and login method (smart card, barcode, keyed entry) 
 Failed login attempt (excessive PIN entries), including ID 
 Operator logout 
 Maintenance parameter changed, including parameter and new value 
 Route changed, including new route number 
 Default fare (service level) changed, including new fare set 
 End of transit business day (CTDOT programmable, default is 3:00 AM) 
 Communication between the OCM and SAP failed 
 Communication between the OCM and SAP is restored 
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 Communication with Central Data System (CDS) initiated 
 Communication with CDS completed 
 Communication with CDS terminated before complete (i.e., Wi-Fi signal lost) 
 Communication with CDS terminated by operator (during login) 
 GPS reception lost 
 GPS reception restored 
 New downloaded list received, including list type and version number 
 New downloaded list activated, including list type and version number 
 New fare table received, including version number 
 New fare table version activated, including version number 
 New SAP software version received, including version number 
 New SAP software installed, including version number 
 New SAP configuration data received, including version number 
 New SAP configuration data activated, including version number 
 SAP internal clock reset for a time discrepancy greater than 3 minutes 
 Data memory nearing capacity (CTDOT configurable threshold) 
 Data memory full 
 SAP reset (when action occurs while operator is logged in) 
 Unsuccessful data transfer 
 SAP errors and failures 

Each event record shall include, at minimum: 

 Date and time of event 
 SAP (Device) number 
 Vehicle number 
 Operator ID (if available) 
 Route number (if available) 
 Block number (if available) 
 Direction (if available) 
 Vehicle location (latitude/longitude – most recently received GPS coordinates, if 

available) 
 Associated event parameters (as required) 

The SAP shall have capacity to store a minimum of 2,000 event records. 

12.2.5 Downloaded	Lists	

The SAP shall receive several lists of data from the CDS.  These lists shall be updated regularly 
and as needed.  The Contractor may provide alternate designs and content for these lists, but 
total capacity and functionality shall remain as specified herein.   

The Contractor shall submit a complete description of the downloaded lists (including content 
and format, capacity, and the procedures employed to update the lists on the SAP) for CTDOT 
review at the Preliminary Design Review and CTDOT approval at the Final Design Review.   
CDRL 12-4 

12.2.5.1 Master	Status	List	

The Validating Farebox shall store and regularly update the Master Status List (MSL) 
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12.2.5.2 Third	Party‐Issued	Valid	List	

The Validating Farebox shall store and regularly update the Third Party-Issued Valid Card List. 

12.2.5.3 Valid	Operator	ID	List	

As part of the operator login process, the SAP shall confirm the operator’s ID and PIN are valid, 
based on a list received from the CDS.  At minimum, each entry shall include: 

 The sequential serial number of the operator’s CTDOT Employee card 
 The operator’s Personal Identification Number 
 Login type (“Operator” or “Maintenance”) 

Operator PINs shall be no less than 4 digits; the login process shall support operator PINs in the 
range of 0000 through 99999.   

The Valid Operator ID List shall support no less than 2,000 operator and 1,000 maintenance 
entries. 

Alternatively, valid operator and maintenance IDs may be maintained in separate lists; if valid 
IDs are stored in separate lists, the total capacity of each list shall be no less than as specified 
above. 

12.2.5.4 Valid	Block	Number	List	

The SAP shall store a list of valid block numbers and associated routes and service levels.  The 
Valid Block Number List shall support no less than 2,000 entries.  Each entry on the Valid Block 
Number List shall include at minimum: 

 Block Number  
 Route Numbers assigned to the block (up to 10 route numbers per block) 
 Default Service Level (which shall establish the default fare) 

12.2.6 Software	and	Configuration	Updates	

The Garage Communications Servers shall manage and conduct all software and configuration 
updates to the SAPs.  Each update shall have a unique version number and include a date and 
time upon which the update shall be effective. 

The SAP shall activate updates to downloaded lists as soon as possible, and without interfering 
with a transaction in progress or requiring the operator to login or reset Service Parameters. 

Updates to Fare Tables, configuration settings, and SAP software shall become effective upon 
the first SAP power-up or operator login after the effective date and time. 

Under no circumstances shall interrupted communication cause file or data corruption on the 
SAP.   

The Contractor shall submit a description of the process used to update SAP software and 
configurations for CTDOT review at the Preliminary Design Review and CTDOT approval at the 
Final Design Review.  CDRL 12-5 
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12.2.7 Data	Integrity	

All SAP transaction, event, fare table, downloaded lists, configuration, and software application 
data memory shall be non-volatile (i.e., retained without power).   

The SAP shall retain transaction and event records in its nonvolatile memory until notified that 
the CDS has successfully received and stored the records in the CDS database. 

In the event a SAP cannot communicate, and in cases where the SAP is non-functional, the 
SAP shall provide authorized maintenance technicians access to a removable non-volatile 
memory module that shall contain a duplicate of all transaction and event records.  The 
Contractor shall provide means to upload the records in the removable memory module to the 
CDS, a description of which shall be submitted for CTDOT review at the Preliminary Design 
Review, and CTDOT approval at the Final Design Review.  CDRL 12-6 

The SAP shall not enter service without a properly installed and functional removable backup 
memory module. 

12.2.8 Performance	Requirements	

All SAP use transactions shall complete in no more than 500 milliseconds, as measured by 
when the fare media is within the defined read distance and orientation to the antenna or 
barcode reader and the transaction results are displayed.   

The transaction time allowed shall include processing of the Master Status List, including while 
updating the Master Status List with incremental updates when all lists are at maximum 
capacity. 

12.2.9 EMV	Certification	

As delivered, the SAP shall be Level 2 certified as compliant with the EMV standards in effect at 
the time of contract award.  The SAP shall, via software upgrades, be capable of being certified 
to newer versions of the EMV standard as they are published. 

12.2.10 PCI	Compliance	

As delivered, the SAP shall be certified compliant with the Payment Card Industry’s Data 
Security Standard (PCI DSS) in effect at the time of contract award. 

12.3 Passenger	Interfaces	
The Stand Alone Processor shall contain the following elements: 

12.3.1 Passenger	Display	

The Passenger Display shall be a backlit LCD display with sufficient size, resolution, brightness, 
and contrast to provide ADA-compliant readability under all lighting conditions present in the 
transit vehicle environment. 

The display shall be of sufficient ruggedness to withstand the rigors of the transit vehicle 
environment. 
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The Passenger Display shall at minimum: 

 Prompt the passenger in the use of the Stand Alone Processor 

 Display the operating status of the SAP 

 Display the transaction type and value that will occur upon presentation of a valid fare 
instrument 

 Display the results of the transaction in sufficient detail to inform the passenger of the 
validity of the presented fare media and the new status and value of the presented smart 
card (as applicable) 

12.3.2 Contactless	Smart	Card	Processor	

The SAP shall contain a Contactless Smart Card Processor (CSCP), which shall provide 
contactless smart card read and write functionality that is fully compliant with the ISO/IEC-14443 
standard, able to process media defined as Type A and B, certified for use with EMV®-compliant 
bankcard media, and satisfies all other requirements stated herein. 

The CSCP antenna shall be sized and operate at a power that satisfies the ISO/IEC-14443 
read/write distance range requirements, and the read/write distance range requirements for the 
media being supplied under this Contract.  

12.3.3 2D	Barcode	Reader	

The SAP shall incorporate a barcode reader that is capable of reading and processing barcodes 
on CTDOT-printed tickets and barcodes created by a future Mobile Ticketing Application.  The 
barcode reader module incorporated into the SAP shall: 

 Be housed completely within the SAP such that installation of the SAP shall provide 
ease of use by the customer when scanning their barcode and provide quick and easy 
presentation and removal of a ticket or smart phone 

 Provide no hazard from the barcode reading laser or other components 
 Be commercially available 
 Have firmware upgradeable via the CDS data communication system 
 Be high resolution (greater than 0.8 megapixels) 
 Interface with the Standalone Processor via USB cable or other standard interface for 

power and data communications 
 Be capable of reading 2D barcodes no less than 2 inches square while the media is in 

direct contact with the barcode reader outer lens 
 Be capable of reading 2D barcodes no greater than 1 inch square from a distance of no 

less than 6 inches 
 Read standard 1D barcode 
 Read secure 2D barcodes (including but not limited to: QR code, Data Matrix, Aztec, 

PDF417, or other CTDOT-approved format) 
 Utilize an encryption key, configurable by CTDOT, and AES encryption algorithms to 

process secure 2D barcodes 
 Forward validity information to the SAP logic for processing and determination of validity 

using standard data communications protocols 
 Have a first read accuracy of not less than 99.5% 
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12.3.4 Transaction	Status	Lamps	

The Stand Alone Processor shall include three LED lamps in red, yellow, and green, which shall 
be visible in all ambient lighting conditions.  The operation of the LEDs shall match the operation 
of the OCM.   

After each transaction, the appropriate LED shall remain illuminated for a defined period of time.  
Alternatively, the SAP may utilize comparably-colored messages shown on the Passenger 
Display in lieu of discrete transaction status lamps. 

12.3.5 Audio	Transducer	

The Stand Alone Processor shall be capable of emitting at least 8 distinct sounds or sound 
patterns, which shall match those emitted by the OCM.  All sounds emitted by the SAP shall be 
of sufficient volume to be heard by the passenger while the vehicle is in operation.     

For each transaction result and operating condition, the Contractor shall submit samples of the 
tones emitted by the SAP audio transducer in .mp3, .wav, or other standard format for CTDOT 
review at the Preliminary Design Review and CTDOT approval at the Final Design Review.  
CDRL 12-7 

12.4 SAP	Enclosure	
The SAP enclosure shall: 

 Be sufficiently robust to withstand the public transit vehicle environment, resist 
vandalism, and maintain integrity for the expected life of the NFTS 

 Satisfy all environmental requirements 

 Be made of engineered high-impact thermoplastics or other corrosion-resistant materials 

 Have no sharp edges or corners 

 Have no paint or other coatings that may scratch or wear off 

 Be sealed against moisture ingress 

 Accommodate CTDOT-approved graphics applied to identify the CSCP antenna and 
other interfaces as necessary 

 Be of a CTDOT-approved color 

 Be latched or secured closed in such a way that it can be opened only when properly 
removed from the mounting bracket 

12.5 Mounting	
The SAP mounting system shall satisfy the following requirements: 

A. The Contractor shall securely install the SAP using stainless steel hardware in a manner 
and location that is safe to passengers and operators, ergonomic, compliant with ADA, 
and suitably robust for the transit vehicle environment. 

B. When installed, the SAP shall not obstruct operator views nor cause excessive glare on 
the windshield during high ambient lighting conditions. 
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C. SAP mounting shall facilitate easy and rapid exchange of defective modules without the 
use of tools or manipulation (disconnection and reconnection) of power or data cables. 

D. Exchange of a SAP shall require the use of a key or other physical security method to 
ensure that only authorized CTDOT personnel are performing the exchange. 

E. The SAP mounting system shall provide a sufficient degree of flexibility to support 
installation in the range of vehicle types in CTDOT’s current fleet. 

F. Placement and mounting of the SAP shall not interfere with maintenance or revenue 
servicing of the nearby Non-Registering Farebox; it shall not be necessary to move or 
remove the SAP to service or exchange the Non-Registering Farebox. 

G. When installed, the SAP displays shall be easily readable and all other passenger 
interfaces easily employed. 

12.6 SAP	Design	Submittals	
The Contractor shall submit descriptions of the SAP for CTDOT review at the Preliminary 
Design Review and CTDOT approval at the Final Design Review.   SAP design submittals shall 
include: 

 SAP passenger interfaces  CDRL 12-8 
 SAP Contactless Smart Card Processor  CDRL 12-9 
 SAP 2D barcode reader  CDRL 12-10 
 SAP mounting system  CDRL 12-11 

12.7 Operator	Control	Module	
Each Stand Alone Processor shall interface with an Operator Control Module (OCM) as defined 
in Section 10 to provide suitable display and input for operators to control and monitor the SAP.   
The Operator Control Module and the SAP shall convey identical transaction feedback 
information; the operator and the passenger shall see and hear the same information as a result 
of the transaction. 

12.8 Operations	
At minimum, the SAP shall provide all of the operational functions described below.  The 
Contractor shall provide a complete description of all operational functions and a flow chart 
depicting SAP operation for CTDOT review at the Preliminary Design Review and CTDOT 
approval at the Final Design Review.  CDRL 12-12 

12.8.1 Power‐up	

The SAP shall have no external power switch.  When the vehicle engine starts (i.e., the ignition 
is turned to “on”), if powered off, the SAP modules shall commence power-up sequence.  While 
the vehicle engine is running, the SAP shall remain powered.   

12.8.2 Power‐on	Self	Test	

Internal diagnostic programs shall check each module of the SAP for proper performance each 
time it is turned on.  When a failure is detected of sufficient severit4y to cause the SAP to cease 
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functioning or cause transactions to fail, the SAP shall go out of service and provide visual 
indication.  The detected deficiency shall be recorded in the SAP’s memory for later extraction.   

While no login is active, pressing a button on the OCM shall cause the SAP to perform the 
Power-on Self Test. 

12.8.3 Login		

The SAP shall require a valid operator login to function.  Logging in shall require the following: 

1. The SAP shall be operational but with no valid login active. 

2. If the SAP is in communication with the CDS, all data exchange shall be complete prior 
to prompting the operator to login.  During the period of communication, the OCM shall 
display a message indicating that data exchange is in progress, and a button or touch 
region shall be available to enable the operator to commence login prior to completion of 
data exchange.   The SAP shall generate an event record whenever the login override 
button is pressed. 

3. Upon completion of data exchange with the CDS (or the operator pressing the login 
override button), or if the SAP is not in communication with the CDS, the OCM shall 
activate the Contactless Smart Card Processor (CSCP) and 2D barcode reader on the 
SAP, and display a login prompt on the OCM. 

4. The operator shall present his/her Operator ID Card to the smart card reader on the 
Stand Alone Processor.  If the operator’s smart card is defective (i.e., cannot be read), 
the barcode reader on the SAP shall provide an alternate, backup method of reading the 
card’s sequential serial number.  If both methods fail, the OCM shall provide the operator 
the ability to manually enter the card’s sequential serial number. 

5. Using the Valid Operator ID List received from the CDS, the SAP shall confirm that the 
card is a valid CTDOT Operator ID Card.  (If the list of valid cards is older than a 
CTDOT-definable age, the SAP shall reject all attempts at logging in until it has 
communicated with the CDS and received an updated list.)  If the card is invalid, the 
login process shall fail. 

6. If the card is valid, the SAP shall prompt the operator to enter his/her PIN on the OCM.  
If the PIN is valid for the presented Operator ID, the login shall be successful.  If the PIN 
is incorrect, the SAP shall prompt the operator to re-enter the PIN.  After a CTDOT-
definable number of failed attempts to enter a valid PIN, the login process shall fail and 
generate an event record. 

7. Upon successful login, the SAP shall display a suitable message on the SAP and OCM 
displays, but shall not enter service until the operator enters all required service 
parameters. 

The method and operator interface design used to log into the SAP shall be subject to CTDOT 
review at the Preliminary Design Review, and CTDOT approval at the Final Design Review.  
CDRL 12-13 
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12.8.4 Service	Parameters	

If the successful login is an ID with operator permissions (as defined in the Valid Operator ID 
List), the OCM shall prompt the operator to enter various parameters prior to the SAP entering 
service.  At minimum, these parameters shall include those shown in Table 12.8.4: 

Table 12.8.4:  SAP Service Parameters 

Parameter Format 
Entry 

Method 
Minimum 

Range 
Verification 

Block Number Numeric Keyed Entry 0 – 99999 Compared with Valid Block List 

Route Number Numeric Menu 0 – 9999 Restricted to Menu Selections 

Direction Text Menu 
As per 
Section 
11.18.1 

Restricted to Menu Selections 

Service Level 

Default Fare 
Alphanumeric Menu 

As per 
Section 3.10 

Restricted to Menu Selections 

Default Retrieved from Valid Block List

Menu selectable parameters shall be constrained to valid values, based on lists constructed 
from data stored in the fare table or from data contained in an associated downloaded list.  
Changes in the fare table and the contents of associated downloaded lists shall have 
corresponding effects on the available menu selections.  (The menu selections shall not be 
hard-coded, but shall be CTDOT-configurable, based on entries in the fare table or the contents 
of an associated downloaded list.) 

The SAP shall require the operator to re-enter any keyed-entry values that fail verification.  
Upon successful input of the service parameters, the SAP shall enter service and be ready to 
process fare media. 

Unless overridden by temporary actions, all transaction records shall include the values of the 
service parameters in effect at the time of the transaction. 

While the SAP is in service, the operator shall be able to modify any of the service parameters 
without having to logoff. 

The method and operator interface design used to enter service parameters shall be subject to 
CTDOT review at the Preliminary Design Review, and CTDOT approval at the Final Design 
Review.   CDRL 12-14 

12.8.5 Maintenance	Functions	

If the successful login is an ID with maintenance permissions (as defined in the Valid Operator 
ID List), the OCM shall display one or more pages for maintenance and configuration purposes. 

The method and operator interface design used to perform maintenance functions shall be 
subject to CTDOT review at the Preliminary Design Review, and CTDOT approval at the Final 
Design Review.  CDRL 12-15 
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12.8.5.1 Maintenance	Parameters	

While a valid maintenance login is in effect, the OCM shall display one or more screens of 
parameters used to configure the SAP.   At minimum, these parameters shall include those 
shown in Table 12.8.5.1: 

Table 12.8.5.1:  SAP Maintenance Parameters 

Parameter Format Entry Method 
Minimum 

Range 

SAP Serial Number Numeric Factory Setting NA 

SAP Device Number Numeric Keyed Entry 0 – 9999 

Vehicle Number Numeric Keyed Entry 0 – 9999 

SAP Configuration Text Menu (if applicable) 

IP Address 
Numeric IP 

Address 
Keyed Entry 

0 – 255 
(each field) 

Subnet Mask 
Numeric IP 

Address 
Keyed Entry 

0 – 255 
(each field) 

Wi-Fi Settings As Necessary 

Cellular Broadband 
Modem Settings 

As Necessary 

SAP Volume Numeric Keyed Entry 0 – 9 

SAP Brightness Numeric Keyed Entry 0 – 9 

OCM Serial Number Numeric Factory Setting NA 

OCM Device Number Numeric Keyed Entry 0 - 9999 

OCM Volume Numeric Keyed Entry 0 – 9 

As indicated in Table 12.8.5.1, the SAP and OCM Serial Numbers shall be a factory setting that 
cannot be altered by use of the OCM.  The Contractor shall ensure that all SAPs and OCMs 
have unique Serial Numbers. 

Menu selectable parameters shall be constrained to valid values, based on lists constructed 
from data stored in the fare table or from data contained in an associated downloaded list.  
Changes in the fare table and the contents of associated downloaded lists shall have 
corresponding effects on the available menu selections.  (The menu selections shall not be 
hard-coded, but shall be CTDOT-configurable, based on entries in the fare table or the contents 
of an associated downloaded list.) 

The Maintenance Parameter screen(s) shall include a touch region that when selected shall 
save all maintenance parameter settings in the SAP’s non-volatile memory, where they shall 
remain unchanged unless altered by later use of the Maintenance Parameter screen(s). 

All subsequent transaction records shall include the values of the SAP Device Number and 
Vehicle Number in effect at the time of the transaction. 

Upon exiting the Maintenance Parameter screen(s), the SAP shall return to the login prompt 
screen. 
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12.8.5.2 Maintenance	Commands	

While a valid maintenance login is in effect, the OCM shall provide the technician the ability to 
test the SAP using a variety of maintenance commands.  At minimum, the following 
maintenance commands shall be available: 

 Initiate the SAP Power On Self Test and return to maintenance command screen when 
complete 

 Activate the SAP’s CSCP and display the sequential serial number of a presented 
CTDOT-issued card 

 Activate the SAP’s barcode reader and display the sequential serial number of a 
presented CTDOT employee ID card’s barcode, CTDOT-printed barcode ticket, or 
Mobile Ticket 

 Activate the SAP audio transducer at the volume specified 

 Activate the OCM audio transducer at the volume specified 

 Display the current power status (ignition on, ignition off and remaining time to power 
down) 

 Display the date and time of most recent communication with CDS 

 Display all current and pending version numbers for software, downloaded lists, 
configuration settings, etc. 

 Display the current memory usage 

 Display the current Wi-Fi communications status 

 Display the current GPS status and location coordinates 

 Display the current cellular broadband modem status 

12.8.6 Smart	Card	Transaction	Processing	

While a valid operator login is in effect, the SAP shall energize the smart card read/write 
antenna and be ready to perform smart card transactions.  The SAP shall conduct all smart card 
transactions according to the procedures and requirements set forth herein. 

The SAP shall process all CTDOT-issued smart cards, and ISO 14443-compliant smart cards 
which are on the Third Party-Issued Valid List.  

12.8.7 Barcode	Transaction	Processing	

While a valid operator login is in effect, the SAP shall activate the barcode reader and be ready 
to perform barcode media transactions.  The SAP shall conduct all barcode transactions 
according to the procedures and requirements set forth herein. 

12.8.8 In‐Service	Operator	Commands	and	Functions	

At minimum, the SAP shall provide the following operator functions and commands while in 
service with a valid operator login in effect: 

A. Temporarily Override Default Fare:  Using as few buttons as practical, the operator shall 
be able to override the default fare set for the next transaction.  Ideally, the available 
alternate fares shall be shown on the OCM display in such a way that only a single 
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button or touch region is required to activate any temporary override and set the fare for 
the next transaction.  The available choices for the temporary fare set shall be CTDOT-
configurable and constructed from values in the fare table, similar to the menu-driven 
choices in the Service Parameters selection screen.   

The SAP shall restore the default fare set upon completion of the transaction, upon the 
driver cancelling the override, or after a CTDOT-configurable time of inactivity, initially 
set to 20 seconds. 

B. Change Service Parameters A button or touch region on the OCM shall enable the 
operator to return to the Service Parameters screen and change any parameter.  Upon 
completion, the new parameters shall be in effect for all subsequent transactions, unless 
changed or temporarily overridden. 

C. Review Prior Transactions:  The operator shall have the ability to review no less than the 
previous 5 transactions.  When the transaction review function is selected, the OCM 
shall display a brief summary of each transaction and indicate in simple color-coded 
fashion (green / yellow / red) the results of each transaction.  By selecting one of the 
prior transactions, the OCM shall then display additional detail about the transaction. 

D. Undo Last Transaction:  Under strictly controlled conditions, the SAP shall support 
operator-initiated reversal of a prior transaction to CTDOT-issued smart cards.  
Transactions shall be reversed (that is, the value of the prior transaction shall be 
restored to the card) when all of the following conditions are in effect: 

 The operator initiates the transaction reversal 

 The presented card is a CTDOT-issued smart card 

 The previous transaction was on the same vehicle and within a CTDOT-
configurable time, initially set to 120 seconds 

Upon successful completion of the transaction, the SAP shall display an appropriate 
message to the operator and the passenger.   

Failure to satisfy any of the above conditions shall cause the reversal transaction to fail 
and an appropriate message displayed to the operator and passenger.   

The SAP shall resume normal operations upon completion of the reversal transaction, 
upon operator cancellation of the transaction, or upon a CTDOT-configurable time of 
inactivity, initially set to 20 seconds. 

Availability of the Undo Last Transaction function shall be CTDOT configurable as a 
fleet-wide parameter. 

E. Logout:  To avoid unintentional logout during normal service operations, the operator 
logout function shall be available only on the Service Parameters and Maintenance 
Parameters data entry screens. 
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12.8.9 In‐Service	Operating	Status	Messages	

At minimum, the SAP shall provide the following operator status messages on the OCM while in 
service with a valid operator login in effect: 

 Communications with CDS or CDS overdue (CTDOT configurable number of days since 
last communication) 

 Receiving update (from remote access point) 

 Power-down imminent (while ignition off, displaying minutes and seconds countdown to 
self-actuated power-down) 

 Data memory nearing capacity (CTDOT configurable percentage) 

 Any detectable self-diagnostic failures, with error condition 

12.8.10 Data	Exchange	

12.8.10.1 Broadband	Cellular	

A. Any time the Stand Alone Processor is active (regardless of whether an operator is 
logged in) and out of range of a Garage Communications Server, the SAP shall 
periodically receive incremental updates to the Master Status List (MSL) from the 
Central Data System, via the broadband cellular modem.   

B. The SAP shall integrate the incremental MSL updates with the MSL without adversely 
affecting the responsiveness of the SAP to patron and operator input; while updating the 
MSL, the SAP shall continue to satisfy all performance requirements stated herein. 

C. The frequency of MSL updates shall be CTDOT-configurable. 

D. While in range of a cellular transmission tower, the SAP shall transmit account-based 
transaction results records to the CDS for every transaction as soon as each transaction 
completes.  When cellular service is disrupted, the SAP shall store account-based 
transaction results records and transmit them to the CDS as soon as cellular service is 
restored. 

E. While in range of a cellular transmission tower, the SAP shall transmit event records to 
the CDS as soon as events are recorded.  When cellular service is disrupted, the SAP 
shall store event records and transmit them to the CDS as soon as cellular service is 
restored. 

12.8.10.2 Communications	

All Stand Alone Processors shall exchange (upload and download) data with the CDS: 

 At vehicle startup  
 Upon entering the garage property 
 Whenever the CDS initiates a request for data while the vehicle is in a CTDOT facility 

and the SAP is in operation 
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During CDS communications, data exchange functionality shall include the following as a 
minimum: 

 Downloading to the Stand Alone Processor a complete Master Status List containing up-
to-date status information for all accounts 

 Uploading of all SAP stored transaction, event, and route/run data 
 Downloading of all parameter and fare table information to the SAP 
 Downloading of all data configuration modifications to the SAP 
 Downloading of the Valid Operator ID List to the SAP 
 Downloading of the Valid Block Number List to the SAP 
 Clock synchronization 
 Communication verification 
 Downloading program/software updates to the SAP 

While the SAP is communicating with the CDS, the OCM and SAP Patron Display shall display 
a suitable message. 

12.8.11 Diagnostics	

To the extent possible, internal diagnostic programs shall check the SAP for proper 
performance while the device is operating.  The malfunction detection shall cover at least failure 
of power or control circuitry, and any failure of a fare media read/write module (CSCP and 
barcode reader) that could result in a false, incomplete, or corrupted reading or encoding of a 
fare product.   

When a failure is detected of sufficient severity to cause the SAP to cease functioning or cause 
transactions to fail, the SAP shall go out of service and provide visual indication on the OCM 
and SAP displays.  The information displayed shall indicate the type of failure that caused the 
SAP to go out of service.   

The detected deficiency shall be recorded as an event record in the SAP’s memory for later 
extraction.   

A description of the maintenance and service indicators for the SAP shall be submitted for 
CTDOT review and approval at the Preliminary Design Review.  CDRL 12-16  

12.8.12 Logout	

Operator logout of the SAP shall occur: 

1. When the operator selects the logout command on the OCM. 

2. Automatically within a CTDOT-configurable time after the vehicle ignition is shut off. 

Upon logout, the SAP shall generate and store an event record and go out of service; the OCM 
shall then revert to the login prompt state or power down, as appropriate. 

12.8.13 Power‐down		

When the vehicle engine is turned off, the SAP and OCM shall remain powered, fully 
operational, and able to exchange data via the wireless data interface, for CTDOT-configurable 
duration, initially set to 30 minutes.  After this configurable time has elapsed, the SAP and OCM 
shall commence automatic self-activated power-down, unless communications with the CDS are 
in progress.  If communications with the CDS cause a delay in automated power-down, upon 
completion of the communications session, the SAP and OCM shall automatically power down.  
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Prior to shutting down, the SAP shall generate and store an event record and perform all 
necessary steps to retain integrity of all stored data. 



   
  

  NFTS – Scope of Work Page 106 

13 Vehicle	Data	Communications		

13.1 Communications	Interfaces	
The Contractor shall provide and install communications interfaces for all CTDOT vehicles 
equipped with Validating Fareboxes or Stand Alone Processors.  These interfaces may be 
installed in the Operator Control Module, the fare processing devices (Validating Farebox and 
SAP), or a separate secure enclosure. 

13.1.1 Wi‐Fi	

Power output of the Wi-Fi network interface shall be 24dBm minimum. 

The IEEE 802.11n Wi-Fi, or the prevailing equivalent standard at the time of contract award, 
interface shall support Multi-Input, Multi-Output (MIMO) and dome type low profile antennas. 

13.1.2 Cellular	Broadband	Modem	

The cellular broadband modem shall support 3G and 4G/LTE communications from common 
carriers such as AT&T®, Verizon®, Sprint®, T-Mobile®, and others. The cellular broadband 
modem shall support MIMO antennas. 

13.1.3 Global	Positioning	System	

NFTS interfaces shall include an integrated 12-channel GPS receiver and interface to connect 
to an external GPS antenna via appropriate cabling and connectors, which shall be used to 
provide GPS coordinates stored as part of every transaction record.  All components of the GPS 
system, including software, receiver, antenna, cabling and connectors shall be supplied by the 
Contractor.   

The NFTS devices shall retrieve current GPS coordinates no less than once every 5 seconds.   

13.1.4 Ethernet	

The Validating Farebox and Stand Alone Processor shall provide at least one spare Ethernet 
interface, operating at switchable data rates of no less than 10/100 Mbps.  The Ethernet 
interface shall support future integration with other on-vehicle systems, including but not limited 
to: CAD/AVL for real-time stop ID information, other systems as necessary to support single-
point login, and consolidated operator controls (to replace the OCM). 

13.2 Roof‐Mounted	Antennas	
All roof-mounted antennas shall: 

 Not require external ground plane outside of antenna enclosure 
 Be white in color 
 Be UV and corrosion resistant 
 Provide a watertight seal (rated IP7) against water ingress into the vehicle 
 Not interfere with the operation of other existing and Contractor-installed antennas 

Separate antenna enclosures are acceptable, but CTDOT prefers all antennas to be in a single 
radome, such as the LTM Surface Mount series provided by Mobile Mark, Incorporated: 

www.mobilemark.com 
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The Contractor shall submit the design, make, model, operating characteristics (including both 
azimuth and elevation patterns), and installation details for all roof-mount antennas for CTDOT 
review at the Preliminary Design Review and CTDOT approval at the Final Design Review.  
CDRL 13-1 

13.2.1 Wi‐Fi	

Roof-mounted Wi-Fi antennas shall: 

 Be low profile, surface-mount, omni-directional  
 Include two MIMO antennas with a minimum gain of 5 dBi 
 Operate at 2.4 and 5 Ghz bands 

13.2.2 GPS	

The GPS antenna shall support the installation and use of a CTDOT-installed splitter (at some 
future time if needed) so the antenna may be shared by devices that need their own GPS 
antenna source. 

13.2.3 Cellular	Broadband		

The cellular broadband modem antennas shall include two Long Term Evolution (LTE) MIMO 
antennas for the 700 MHz band, with the following minimum frequency response characteristics: 

 694 – 960 MHz band, minimum gain of 3 dBi  
 1710 – 2170 MHz band, minimum gain 4 dBi 

13.3 Communications	Equipment	Enclosure	
If additional communications components are required to support NFTS devices (such as 
external communications or power control components), the Contractor shall mount all such 
components into a secure and sturdy enclosure.  Each such enclosure shall include keyed 
access and externally visible status indicators as necessary to enable CTDOT maintenance 
personnel to quickly ascertain the functional status of all devices inside the enclosure. 

The design and installation methods and locations for any auxiliary enclosures shall be subject 
to CTDOT review at the Preliminary Design Review and CTDOT approval at the Final Design 
Review.  CDRL 13-2 
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14 Non‐Registering	Fareboxes	
Some CTDOT routes are served by contracted service provides using vehicles used for many 
non-CTDOT activities.  These contractors and their vehicles require minimal cash handling 
devices, and the ability to quickly equip and de-equip a vehicle for CTDOT service. 

To satisfy these requirements, the Contractor shall provide and install secure, Non-Registering 
Fareboxes (NRFs) that can be easily and quickly installed and removed.  The NRFs shall: 

A. Have an enclosure made of stainless steel and other vandal-resistant material 

B. Be a compact device, with no more than a 6-inch square cross-section in plan (top) view 

C. Securely latch to a mounting bracket installed on a handrail, bulkhead, or dashboard 

D. Be locked to the mounting bracket with a high-security lock 

E. Permit passengers to insert coins and bills into single, common slot 

F. Display deposited cash to the operator for inspection 

G. When installed, be located within easy (ergonomic) reach of the operator 

H. Be easily relocated to other vehicles with pre-installed mounting bracket   

I. Include a cashbox with volume no less than 200 cubic inches 

J. If separate, have a cashbox secured to farebox with a high-security lock 

K. Provide access to deposited cash contents via a separate high-security lock 

L. If a separate cashbox is used, maintain security of all deposited cash when the cashbox 
is removed from the farebox 

M. Include separate, unique, permanently etched serial numbers for the farebox and the 
cashbox (if separate) 

N. Include an “anti-fishing” mechanism to prevent unauthorized access to inserted cash 

O. Provide a manual dump mechanism to allow the operator to transfer inserted cash from 
inspection area to cashbox 
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15 Garage	Equipment	

15.1 General		
Each Garage shall be equipped with the necessary hardware, software and communications to 
successfully transfer collected revenue and data from the Validating Farebox, or data from the 
Stand Alone Processor, on each vehicle. The hardware and software shall support and provide 
for strict accounting of the revenues.  This equipment shall also provide for secure and 
expedient data transfer between the Validating Farebox and SAP equipment and the Central 
Data System (CDS), via the Garage Communications Server (GCS).   

The Contractor shall provide equipment to permit CTDOT to securely collect and transfer 
revenues from Validating Fareboxes in such ways that are secure and that permit assessing 
and auditing the accuracy of collected revenues, when compared with reported revenues.   

The transfer of transaction and event records and download of data files from the Validating 
Farebox or SAP shall occur on at least a daily basis via the data interfaces installed at each 
garage facility.  

The Contractor shall equip each garage with a Garage Communications Server (GCS) for 
centralized monitoring of revenue collection activity (as applicable) and data communications 
with Validating Fareboxes, Stand Alone Processors, and cashbox receivers (where necessary).  
In garages serving vehicles with Validating Fareboxes, the Contractor shall provide: 

 A Cashbox Revenue Collection System at service islands for data and revenue transfer  
 One or more Portable Data Unit(s) for data exchange and cashbox removal while 

Validating Fareboxes are not at the service islands 

With the exception of when the Portable Data Unit is used, the System shall be designed to 
ensure that the cashbox door cannot be opened permitting the cashbox to be removed 
anywhere other than at the service islands or any other location at which a CTDOT cashbox 
revenue collection system has been installed. 

15.2 Vaulting	System	
At each revenue service location within a garage facility serving Validating Fareboxes, the 
Contractor shall provide and install vaulting system(s) as required herein.  The vaulting 
system(s) for each facility shall include all hardware to permit the secure removal of all revenues 
from cashboxes, and permit transfer of these monies for processing.   

The revenue service equipment shall be installed in a convenient location, similar to the present 
location for Bus equipment service islands.  This installation shall be performed in a phased 
manner to suit the operational needs of CTDOT.  At no time shall CTDOT be unable to provide 
the required revenue servicing for the vehicles. 

The Contractor shall perform all site and facility modifications required for installation of the 
vaulting systems, including all physical modifications required. 

All security and interlocks shall be maintained except when the vault is accessed for 
maintenance by properly authorized personnel.  All vault housing maintenance access locks 
and revenue retrieval locks shall be Cyber™ Lock or CTDOT-approved equal. 
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The Contractor shall provide two varieties of vaulting systems: stationary and through-wall.   

Each stationary vault system shall be comprised of the following elements: 

 Stationary Vault Housing 
 Cashbox Receiver 
 Mobile Safe 
 Vaulting Authorization Tool 

 Each through-wall vault system shall be comprised of the following elements: 

 Through-Wall Vault Housing 
 Cashbox Receiver 
 Vaulting Authorization Tool 

15.2.1 Stationary	Vault	Housing	

A. The stationary vault housing shall be a sturdy enclosure located at each revenue island.  
It shall house the Mobile Safe and include a cashbox receiver on its upper surface.  
Hardware and software interlocks shall be incorporated to prohibit unauthorized access 
to any monies stored in the cashbox or in the Mobile Safe.   Hardware interlocks shall 
prevent the processing of cashboxes unless a Mobile Safe is properly installed and 
secured. 

B. The Stationary Vault Housing shall read and immediately forward the serial number of 
the Mobile Safe as soon as the safe is properly installed into the vault housing.  
Likewise, the Stationary Vault shall immediately report the removal of a Mobile Safe to 
the GCS. 

C. The When one or more Mobile Safe compartments are deemed to be full (based on 
separate CTDOT-adjustable limits for coins and currency), the GCS shall activate the 
“Mobile Safe full” visual indicator on the receiver housing. 

Contractor shall provide dimensioned drawings of the stationary vault with the doors and covers 
both opened and closed. CDRL 15-1 

15.2.2 Through‐Wall	Vault	Housing	

A. The through-wall vault housing shall be a sturdy enclosure to be located at facilities 
where CTDOT requires no mobile safes to transport vaulted cash.  It shall house secure 
revenue storage bins and include a cashbox receiver on its upper surface.  Hardware 
and software interlocks shall be incorporated to prohibit unauthorized access to any 
monies stored in the cashbox or in the secure revenue storage bins. 

B. The through-wall vault shall receive cash that is emptied from the cashboxes removed at 
a Garage service island.  The through-wall vault shall: 

 Contain two (2) independent compartments - one to store coins and another to store 
bills 

 Have capacity of not less than $20,000 in mixed coins and 20,000 currency notes 

C. As the contents of each cashbox are transferred to a through-wall vault, the GCS shall 
monitor the total amount of coins and currency in the through-wall vault by coin and 
currency denomination.  
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D. When one or more through-wall vault compartments are deemed to be full (based on 
separate CTDOT-adjustable limits for coins and currency), the GCS shall activate the 
“vault full” visual indicator on the receiver housing. 

E. Coins shall be retrieved by manually opening a “sluice gate.”  The gate shall be 
constructed of a sturdy steel plate that slides vertically when unlocked.  When the gate is 
opened, coins shall slide down a sloped ramp.  Internal baffles shall direct all coins to 
the sluice gate opening such that no coins are left inside the vault, or such that any 
remaining coins can be easily seen and retrieved by hand. 

F. Currency and tickets deposited into the through-wall vault shall be collected in a 
separate lightweight, removable bin secured inside the vault.  Access to the currency bin 
shall be through a locked door on the vault housing.   

Contractor shall provide dimensioned drawings of the through-wall vault with the doors and 
covers both opened and closed. CDRL 15-2 

Design details of the through-wall vault shall be provided at FDR and shall be subject to 
approval by CTDOT.  CDRL 15-3  

15.2.3 Cashbox	Receiver	

A. The cashbox receiver shall be incorporated into the vault housing.  The cashbox receiver 
shall  

 Be capable of receiving and emptying cashboxes with and without commercial 
electric power, and in a secure manner.   

 Not permit the cashbox emptying cycle to commence unless a Mobile Safe is 
properly installed in the vault housing (if applicable) 

 Not permit the cashbox emptying cycle, once started, to be manually halted or 
reversed 

 Incorporate indicators to visually identify the current status of the cashbox receiver: 
 One indicating that the emptying cycle is in progress 
 One indicating that the cycle is completed 

 Incorporate a visual indicator to identify when the Mobile Safe or vault has reached 
its capacity for coins or bills.  (The number of coins and bills that will trigger this 
indicator shall be CTDOT-configurable at the CDS.) 

 Complete the cashbox emptying cycle in not more than fifteen (15) seconds, but with 
sufficient delay to ensure that all coins and bills are transferred from the cashbox to 
the safe 

 Read and immediately forward the cashbox serial number to the GCS upon 
commencement of the emptying cycle 

 Ensure that when the receiver door is open, access to the interior of the cashbox or 
to the Mobile Safe or secure cash bins is prohibited 

 Locate all connectors for external cables under the secure maintenance shroud 

B. The cashbox receiver mechanism shall operate reliably, without the use of pneumatics 
or other such timing mechanisms that are subject to wear or may require frequent 
adjustment. 

C. The cashbox receiver shall be protected by a door to deny access to the receiver 
opening and shall provide manual locking means for security purposes when the 
receiver is not being employed for revenue servicing.  
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D. The cashbox receiver shall be designed so that the cashbox must be properly and 
securely inserted into the receiver for the receiver door to close properly and for the 
interlocks to engage and permit the cashbox to be emptied.  If the cashbox is not 
properly in place, the door shall not close and the emptying cycle shall not commence. 

E. The cashbox receiver shall be of heavy-duty stainless steel construction.  All openings 
and high wear areas shall be constructed to be durable and shall be able to 
accommodate rough handling. 

F. The cashbox receivers shall be able to be manually unlocked by a supervisor or other 
authorized personnel at the commencement of the revenue servicing period and 
manually locked at the end of the servicing period.  It shall contain secure lock releases 
that enable the cashbox door to the cash compartments to open and the cash to drop 
into the Mobile Safe or secure bins positioned below the cashbox receiver during the 
revenue service process. 

G. Interlocks shall prohibit access to the interior of any revenue collection vault area or 
cashbox located within the cashbox receiver when the cashbox receiver door is opened. 

Design details to meet the above requirements shall be provided and shall be subject to 
approval by CTDOT at Preliminary Design Review. CDRL 15-4 

15.2.4 Mobile	Safe	

A. The Mobile Safe shall receive cash that is emptied from the cashboxes removed at a 
Garage service island.  The Mobile Safe shall: 

 Contain two independent compartments – one to store coins and another to store 
bills and other paper documents 

 Have capacity of not less than $10,000 in mixed coins and 10,000 currency notes 

B. As the contents of each cashbox are transferred to a Mobile Safe, the GCS shall monitor 
the total amount of coins and currency in the safe by coin and currency denomination.  

C. The Mobile Safe shall be constructed of heavy gauge steel plate, be secured against 
unauthorized access by electronic high-security locks, and have wheels suitable to 
withstand the weight of a full Mobile Safe.  At no time shall money be exposed.   

D. All security and interlocks shall be maintained except when the Mobile Safe is accessed 
for maintenance by properly authorized personnel 

E. Coins shall be retrieved by manually opening a “sluice gate.”  The gate shall be 
constructed of a sturdy steel plate that slides vertically when unlocked.  When the gate is 
opened, coins shall slide down a sloped ramp.  Internal baffles shall direct all coins to 
the sluice gate opening such that no coins are left inside the Mobile Safe, or such that 
any remaining coins can be easily seen and retrieved by hand. 

F. Currency and tickets deposited into the Mobile Safe shall be collected in a separate 
lightweight, removable bin secured inside the safe.  Access to the currency bin shall be 
through a locked door on the safe housing.   

G. The Mobile Safe shall be designed to easily transport revenues from the islands to the 
revenue counting facility once removed from the vault housing.  The Mobile Safe shall 
be mounted on four wheels - two fixed and two with a 360° swivel to facilitate 
maneuvering.   
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H. A braking system shall be provided to engage the two fixed wheels so that the Mobile 
Safe shall be held in a stationary position both during cashbox emptying and during 
emptying for money processing.   

Design details of the Mobile Safe shall be provided at FDR and shall be subject to approval by 
CTDOT. CDRL 15-5 

15.2.5 Vaulting	Authorization	Tool	

The ability to open a Validating Farebox cashbox access door shall be possible only using a 
secure Vaulting Authorization Tool located at the service island and also incorporated into a 
portable data unit.  The revenue collection equipment at the service island shall include a 
location for secure (lockable), convenient, and weather-protective storage of the Vaulting 
Authorization Tool when not in use.   

The Contractor shall demonstrate before acceptance of either method that the Vaulting 
Authorization Tool after being completely submerged in water. An immediate attempt to use the 
Vaulting Authorization Tool shall be made after complete submerging for a minimum of sixty 
(60) seconds.  

The Vaulting Authorization Tool shall be designed so that: 

 It cannot be removed from its location and will not function if it is removed 
 It shall not require the manual entry of any data to initiate or complete communication 

with the Validating Farebox or the cashbox 
 It is convenient in size and shape  
 Is durable to withstand the extreme rigors of continuous depot operations 
 Is impervious to diesel fuels, gasoline, oils, transmission fluids and road salts 
 Is useable in inclement weather, including demonstrating that near-lightning strikes have 

no effect on the operation of the key 
 When dropped from a height of 36 inches to a concrete floor, it shall not suffer loss of 

operation in any way 

15.2.6 Vault	System	Locations	

The following table identifies the CTDOT bus garages and the number of vaulting system 
equipment to b e installed for each facility.  

Table 15.2.6:  Vault System Requirements  

CTDOT Garage  
Revenue 

Service Lanes 
Stationary 

Vault Systems 
Through-Wall 
Vault Systems  

Vaulting 
Authorization 

Tools 

Hartford 4 4 0 4 

New Haven 4 4 0 4 

Stamford 2 0 2 2 

TOTAL  8 2 10 
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15.3 Cashbox	Processing	
The GCS shall monitor and record all servicing and event transactions, including at minimum 
the following: 

 Time the Validating Farebox cashbox door is opened, and the cashbox removed (a 
CTDOT-settable parameter) 

 Time the data transfer commences 
 Elapsed time between cashbox removal from a Validating Farebox, and its insertion into 

the cashbox receiver 
 Time that the cashbox receiver door is open 
 Time the cashbox is removed from the receiver 

CTDOT shall be capable to enter timing parameters for all cashbox removal and emptying 
events; events that exceed these timing parameters shall be considered revenue alarms, to be 
tracked by the CDS.  Data included and format provided for the detailed transaction data 
records shall be provided to CTDOT for review at the Preliminary Design Review and for 
approval at the Final Design Review.  CDRL 15-6 

15.4 Operation	
When a vehicle enters the Garage and pulls into service lane adjacent to the service island, a 
CTDOT employee will use the Contractor-provided probe to initiate communications with the 
Validating Farebox.  Transfer of data on cashbox contents, however, is required to occur prior to 
the cashbox vaulting.  With communication successfully established, the following data shall be 
transferred from the Validating Farebox to commence the vaulting operation: 

 Identification information, including Validating Farebox ID and cashbox ID 
 Alarms stored by the Validating Farebox 
 Transaction records 
 Summary information on cash revenue in the cashbox, including coin totals and bill 

totals by coin and bill denomination and fare media usage 
 Date and time synchronization data 
 Time and location of last data transfer and cashbox vaulting operation 

During this data exchange, a coded number (design to be approved by CTDOT) shall be 
transmitted to the Validating Farebox from the GCS for verification of valid data transfer.  If this 
number matches the coded number, that has been previously downloaded from the GCS and 
stored in Validating Farebox memory, the Validating Farebox shall unlock the cashbox door, 
permitting the cashbox to be removed.  The system shall be designed such that knowledge and 
use of the code shall not provide access to the cashbox by any means other than at the service 
island or using the portable data unit.  It shall be possible to change the code in the Validating 
Farebox by means of the GCS both on a pre-programmed automatic basis and on an elected 
basis by authorized personnel at either GCS or CDS workstations. 

Transmission of data shall include appropriate security as well as error detection and recovery 
functions.  If an error occurs in transmission, a retry shall be initiated by the GCS immediately 
and automatically.  If three attempts to extract data automatically result in no success, means 
shall be provided to alarm this condition audibly and visually locally on the Validating Farebox 
and at the GCS display, to register the error condition to the GCS and terminate the attempted 
transmission.  An alarm message shall be stored and transferred to the appropriate workstation 
to notify the appropriate personnel.  No data transfer shall occur if the Validating Farebox has 
not been vaulted in the proper manner. 
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15.5 Audit	Unit	
The audit unit shall contain two compartments - one for coins and one for bills.  The audit unit 
shall have capacity of not less than 1,000 bills and $1,000 in mixed coins. 

A crank mechanism similar to the one provided for the cashbox receiver shall be furnished for 
the emptying of the cashboxes. 

The audit unit shall be a stand-alone unit and shall not communicate with the GCS or CDS or 
store any data.   

15.6 Portable	Data	Unit	
A Portable Data Unit (PDU) shall be provided to collect data from Validating Fareboxes and 
manually transfer the data to the GCS.  The PDU shall be a battery-operated hand-held device 
and shall utilize the same data transfer and security methods as provided for the rest of the 
Validating Farebox System.  The PDU batteries shall be rechargeable and provide no less than 
6 hours of operating time between charges.  Alternatively, the PDU shall be based on a solid 
state device, such as a USB flash drive, with appropriate security measures incorporated. 

The PDU shall extract all stored data, including transactional and event data, from a single 
Validating Farebox in not more than 25 seconds and store the information in non-volatile 
memory.  As a CTDOT-settable default, each time the PDU is used to access Validating 
Farebox data, the Validating Farebox data shall be reset. 

The PDU shall cause the Validating Farebox to increment the non-resettable PDU counter to be 
incremented each time the PDU is used to download the Validating Farebox data.  An event 
record, which includes the serial number of the PDU, plus date and time, shall also be stored in 
the Validating Farebox each time the PDU is used to download Validating Farebox data. 

By default, the PDU shall cause the Validating Farebox to open the cashbox door.  Using a 
downloadable parameter from the CDS, CTDOT shall be able to configure any PDU to leave the 
cashbox door unopened. 

The PDU shall be designed to store data in a secure manner, and shall have capacity to store 
data from at least 20 Validating Fareboxes.   

Each PDU shall include a docking station that charges the batteries and exchanges data with 
the GCS or CDS.  The data transfer method shall be reviewed by CTDOT at the Preliminary 
Design Review and approved by CTDOT at the Final Design Review.  CDRL 15-7 

Contractor shall provide a complete description of the functionality of the PDU and dimensioned 
drawings of the PDU showing all displays, controls, interfaces, and peripherals for CTDOT 
review and approval.  CDRL 15-8 
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16 Platform	Validators		

16.1 General		
Platform Validators (PVs) shall be deployed at CTfastrak stations to enable patrons to process 
contactless smart cards prior to boarding a vehicle.  PVs shall be compact, ergonomically 
designed, simple to use, and sufficiently robust to withstand the operational environment 
encountered in unsheltered BRT stations and to deter acts of vandalism.  Each PV shall 
contain: 

 A user interface that is:  
o Flexible, easy to understand by the patron  
o Configurable by CTDOT without the intervention of the Contractor 

 A Passenger Display 
 A Passenger Selection Keypad 
 A three-color status lamp array (or equivalent) 
 An audio feedback and voice message system 
 A Contactless Smart Card Processor and associated Read/Write Antenna  
 An Electronic Control Unit that has  
 An industrial grade processor  
 Static memory for transaction data, fare tables and software application(s) 
 An internal clock 
 An Ethernet Network Connection 
 A USB connection  
 Other internal modules as necessary 

The PVs shall: 

 Process contactless smart cards 
 Respond to patron selections 
 Display the presented card’s validity, value (if applicable), instructions, notices, and other 

information to the patron 
 Register and store transaction data 
 Annunciate transaction results using 
 Distinct audible tones 
 Three-color light display 
 Synthesized text to speech voice messages 
 At locations suitably equipped, use standard Ethernet and TCP/IP networking 

technology to communicate with the CDS to receive commands, transmit, and receive 
data regarding transaction status, and action list information. 

 Support the optional installation and use of modules and antennas necessary to 
communicate with the CDS via wireless technology, including secure Wi-Fi 
(IEEE 802.11i and IEEE 802.11n) and cellular 3G/4G broadband 

 Be upgradeable by simply adding or replacing modules 
 Employ a design that permits mounting on a pedestal, or a wall 

A complete description of the PV functionality shall be provided for CTDOT review and approval 
at each stage of the design review process. Sufficient detail shall be provided to permit 
verification that all required functions are satisfactorily included.  CDRL 16-1   



   
  

  NFTS – Scope of Work Page 117 

16.2 PV	Enclosure	
The Platform Validator shall be a self-contained machine complete with mounting pedestal.  
Additionally, the PV design shall accommodate installation of the PV to a wall, column, or other 
vertical surface, without the use of a pedestal. 

The PV enclosure shall be constructed using a service proven commercially available material 
such as non-rusting stainless steel (Grade 316).  When installed, the PV enclosure shall satisfy 
all defined requirements. The Contractor shall provide separate dimensioned drawings of the 
PV showing all displays, controls and openings/interfaces with doors/covers both open and 
closed for review at the Preliminary Design Review and for approval at the Final Design Review.  
CDRL 16-2   

The Contractor shall provide drawings and supplier specifications of all major PV enclosure 
components, and a sample of the finished PV cabinet outer surface, for review at the 
Preliminary Design Review and for approval at the Final Design Review.  CDRL 16-3 

16.3 User	Interface		
The PV user interface shall consist of no less than the following: 

 Passenger Display 
 Passenger Selection Keypad 
 Contactless Smart Card Processor 
 Transaction Status Lamps 
 Audio Transducer 
 Voice Messaging System 
 Graphics and Braille 

 

16.3.1 Passenger	Display	

The Passenger Display shall consist of a color, trans-reflective back-lighted Liquid Crystal 
Display (LCD) screen that:  

 Provides resolution of at least 800 by 600 pixels 
 Is backlit and produces a minimum of 1,000 nits brightness  
 Has at least a 750:1 contrast ratio 
 Is capable of displaying the complete VGA Color Palette 
 Is fully dot addressable and capable of displaying graphic bit-mapped icons and images 
 Incorporates a CTDOT-configurable “screen saver” function in a standard movie format 
 Provides a level of visibility sufficient to allow all displayed instructions to be easily read 

by the patron under operational ambient light conditions, including direct sunlight 
 Is suitable for installation in unsheltered outdoor environments 
 Is unaffected by heat loading from exposure to the sun 
 Displays characters and symbols compliant with ADA requirements and at least 0.375 

inches tall 

The PV Passenger Display shall convey instructions to guide the patron through each selection 
and validation process, and shall convey transaction results. 

The PV Passenger Display shall be located so that the display remains fully visible while 
passengers tag smart cards to the antenna, regardless of which hand the patron uses. 
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In concert with the Passenger Selection Keypad, the PV Passenger Display shall form a user 
interface similar to an Automated Teller Machine.   Displayed messages shall be easily 
modifiable by CTDOT once the system is in operation.  All message formats and contents shall 
be subject to CTDOT review and approval at the Preliminary and Final Design Reviews.  CDRL 
16-4 

16.3.2 Passenger	Selection	Keypad	

The PV shall include a Passenger Selection Keypad containing a minimum of six (6) 
programmable passenger-operated selection keys.  The selection keys shall: 

 Be made of stainless steel or revenue service-proven materials 
 Have a flat front surface of approximately 1 square inch to provide proper finger contact 
 Not rotate 
 Provide an audible tone upon being depressed 
 Protrude no more than 0.25 inches from the surface of the PV enclosure 
 Be protected against vandalism, including impact resistance from pounding, such as by 

a person’s foot or fist 
 Be liquid proof to provide sealed contacts for all switches 
 Not be removable from the outside 
 Be non-fading and easily replaceable from the inside 
 Be spaced to accommodate labeling in conformance with ADA requirements 

The selection buttons shall be capable of being variably defined by CTDOT without Contractor 
intervention, with each button’s active function shall be defined by text displayed on the area of 
the Passenger Display adjacent to the button. 

Functions to be available via the Passenger Selection Keypad shall include: 

 Cancel a transaction in progress and resume default “Ready” condition 
 Activate / deactivate voice message system 
 Adjust volume of voice message system (volume adjustment may be combined with the 

“activate / deactivate voice message” button) 
 Conduct a read-only transaction that leaves limited use smart cards unaltered (does not 

validate the smart card) or only verifies the status of the account associated with the 
smart card (does not conduct a transaction) 

 Reverses the patron’s previous validation if it is conducted at the same PV within a 
CTDOT-adjustable period, initially set to 3 minutes 

 Select destination zone other than default zone (when zone fares are in effect).  The 
default zone shall be independently configurable for each PV.  The transaction shall be 
based on the last zone button pressed prior to validation; patrons shall be able to 
repeatedly select another zone prior to tagging their smart media to the PV. 

16.3.3 Contactless	Smart	Card	Processor	

The PV shall have a commercially available ISO/IEC-14443 compliant Type A and B 
Contactless Smart Card Processor as identified within these specifications.  The CSCP shall be 
located such that patrons can easily tag their smart cards.  

The PV antenna shall be energized and ready to conduct a transaction whenever the PV is in 
service. 
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16.3.4 Transaction	Status	Lamps	

The PV shall also include three LED lamps in red, yellow, and green, which shall be visible in all 
ambient lighting conditions.   

After each transaction, the appropriate LED shall remain illuminated for a CTDOT-configurable 
time defined herein as the Inter-transaction time-out, or until another smart card transaction is 
initiated.   

The operation of the Status Lamps shall be subject to CTDOT review and approval at the 
Preliminary Design Review.  CDRL 16-5 

16.3.5 Audio	Transducer	

The PV shall be capable of emitting at least 8 distinct sounds or sound patterns.  All sounds 
emitted by the PV shall be of sufficient volume to be heard by the patron in a public transit 
environment.  Each illumination of LEDs shall have one or more distinct sound or sound pattern 
assigned. .  For example, it shall be possible to assign a sound for a successful transaction that 
also requires the operator to inspect the passenger’s fare media which is distinct from the sound 
emitted for a successful transaction that requires no inspection.  (In both such cases, the green 
light shall illuminate.) 

The sounds and sound patterns shall be demonstrated for CTDOT review and approval at the 
Preliminary Design Review.  CDRL 16-6 

16.3.6 Voice	Messaging	System	

The PV shall incorporate a Passenger Selection button to activate the audio function for the PV.  
The activation of this function shall cause the information displayed to be “read” to the patron.  
The patron shall be provided with a method to increase and decrease the volume of the voice 
annunciation. 

The information displayed shall continue to be annunciated until the audio function is 
deactivated or the transaction sequence is complete.   

In addition, when this function is activated, full details on the hardware, software, and settings 
for this functionality shall be provided for CTDOT review at the Preliminary Design Review and 
for approval at the Final Design Review.  CDRL 16-7 

16.3.7 Graphics	and	Braille	

The PV enclosure shall include suitable space for decals and labels to convey any branding or 
other CTDOT-specific graphics.  The size and location available for graphic decals, and the 
location and content of raised-letter and Braille labels, shall be subject to CTDOT review and 
approval at the Preliminary Design Review.  CDRL 16-8 
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16.4 Data	Storage	
16.4.1 Transaction	Records	

The Platform Validator shall generate and store a discrete data record for each transaction 
performed.  Each transaction record shall be unique within the NFTS.  All Platform Validator 
transaction records shall include the following information as a minimum: 

 Date and time of transaction 
 Platform Validator (Device) number 
 Station name 
 Station number 
 Fareset in effect 
 Fare/Transaction type (e.g., Full Fare / Reduced Fare / Partial Fare / Upgrade Fare) 
 Direction (no less than 8 values, including North, South, East, West, Inbound, Outbound) 
 Transaction sequence number (which shall be unique per day per Platform Validator) 

The Platform Validator shall have capacity to store no less than 20,000 transaction records. 

16.4.1.1 Contactless	Smart	Card	Transactions	

In addition to the data fields defined, contactless smart card transaction records shall also 
include, at minimum: 

 Media ID number (CTDOT serial number if CTDOT-issued, chip Unique ID (UID) if third 
party-issued) 

 Action performed (if applicable) 
 Transaction value (if applicable) 

16.4.2 Event	Records	

At minimum, the Platform Validator shall generate and store an event record for each of the 
following actions or incidents: 

 Power on 
 Power On Self Test complete 
 Power On Self Test failure, including failure mode 
 Power off 
 Maintenance parameter changed, including parameter and new value 
 Route changed, including new route number 
 Default fare (service level) changed, including new fare set 
 End of transit business day (CTDOT programmable, default is 3:00 AM) 
 Communication with CDS initiated 
 Communication with CDS completed 
 Communication with CDS terminated before complete (i.e., Wi-Fi signal lost) 
 Communication with CDS terminated by maintainer  
 New downloaded list received, including list type and version number 
 New downloaded list activated, including list type and version number 
 New fare table received, including version number 
 New fare table version activated, including version number 
 New Platform Validator software version received, including version number 
 New Platform Validator software activated, including version number 
 New Platform Validator configuration data received, including version number 
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 New Platform Validator configuration data activated, including version number 
 Platform Validator internal clock reset for a time discrepancy greater than 3 minutes 
 Data memory nearing capacity (CTDOT configurable threshold) 
 Data memory full 
 Platform Validator reset (when action occurs while operator is logged in) 
 Successful data transfer (including destination – GCS or PDU) 
 Unsuccessful data transfer (including destination – GCS or PDU) 
 Other Platform Validator errors and failures 

Each event record shall include, at minimum: 

 Date and time of transaction 
 Platform Validator (Device) number 
 Station name 
 Station number 
 Fareset in effect 
 Fare/Transaction type (e.g., Full Fare / Reduced Fare / Partial Fare / Upgrade Fare) 
 Direction (no less than 8 values, including North, South, East, West, Inbound, Outbound) 
 Transaction sequence number (which shall be unique per day per Platform Validator) 

 Associated event parameters (as required) 

The Platform Validator shall have capacity to store a minimum of 2,000 event records. 

16.4.3 Fare	Tables	

The Platform Validator shall store a minimum of three complete fare tables.  One fare table shall 
be designated the active table; all other stored tables shall include a date and time at which the 
table is to become active. 

Fare tables shall be highly configurable and shall include support all fare policies and pricing 
structures defined herein and necessary to support CTDOT operations. 

16.4.4 Lists		

The Platform Validator shall receive and update one or more lists of data from the CDS as 
identified in Section 7. 

16.5 Transaction	Processing	
The PV shall process fare media as appropriate to the type of validity information stored, by the 
SMT System or fare media itself.  The PV shall process presented Smart Media according to 
the CTDOT fare policies in effect and as programmed.  The patron may override the default 
transaction by selecting an alternate destination zone, fare, or transaction type using the 
Passenger Selection Keypad.  Upon completion or cancellation of a non-default transaction, the 
PV shall resume its default transaction mode. 

A flow chart of the PV transaction process shall be subject to CTDOT review at the Preliminary 
Design Review and CTDOT approval at the Final Design Review.  CDRL 16-9 

16.5.1 Timeouts	

In addition to the intra- and inter-transaction timeouts the Contractor shall identify all Platform 
Validator timeouts in the review of the transaction process that shall occur at the Preliminary 
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Design Review, and shall be subject to CTDOT approval at the Final Design Review.  CDRL 
16-10 

16.5.2 Fare	Payment	

Only exact fares are accepted at the PV. When exact fare is paid the Platform Validator shall 
emit a distinct “fare paid” tone indicating full payment of fare.  All other non-valid fare payments 
or presentation of invalid fares shall emit a distinct “invalid” transaction tone. 

16.5.3 Transaction	Speed	

All contactless smart card transactions shall complete in no more than 500 milliseconds, as 
measured by when the fare media is within the defined read distance and orientation to the 
antenna and the transaction results are displayed.  The transaction time allowed shall include 
processing of all media when all lists described in Section 6 are at maximum capacity. 

16.5.4 Passback	Control		

It is possible that patrons may repeatedly tag their Smart Media to a PV.  While such actions 
may technically constitute a passback situation, the PV shall not cause the patron undue alarm 
by indicating an invalid transaction.  If a passback situation is detected, the PV shall display a 
message that indicates that the patron’s Smart Media has already been validated, and that it is 
valid for one ride on the BRT. 

The PV “passback” time period, shall be a parameter set by CTDOT.  All aspects of the 
passback controls and settings shall be provided for CTDOT review at the Preliminary Design 
Review and approval at the Final Design Review.  CDRL 16-11 

16.6 Installation	
The PVs shall be installed on station platforms and at other exterior locations, which may be 
unsheltered from the environment.  Once installed, the PV shall meet all ADA requirements.   

 



   
  

  NFTS – Scope of Work Page 123 

17 Multi‐Function	Vending	Machine	

17.1 General	
The Multi-Function Vending Machines (MVMs) shall be designed to sell tickets and passes and 
to reload smart cards with cash (any combination of coins and bills) and bank cards.  MVMs 
shall be capable of issuing different tickets, passes or combinations thereof from within the 
same housing. 

The Multi-Function Vending Machines shall be compatible with the smart card fare media.  
Subsequent to processing by the MVMs, all smart cards shall remain compatible with CTDOT’S 
existing fare collection system. 

In general, each MVM shall: 

 Accept U.S. coins and bills 
 Accept authorized bank cards 
 Respond to patron’s choice of action 
 Display the current amount due based on patron selections and payments 
 Print and issue short-duration fare products on plain paper-based barcode tickets 
 Print, encode, and issue medium-duration fare products on Limited Use Media 

(disposable smart cards) 
 Print and issue receipts and audit tickets 
 Dispense new CTDOT-issued Long-Term Smart Cards 
 Add stored value to accounts associated with CTDOT-issued Long-Term Smart Cards 
 Add floating period passes to accounts associated with CTDOT-issued Long-Term 

Smart Cards 
 Display instructions and notices 
 Issue change if excess payment is made and change is available 
 Return monies deposited if a transaction is canceled or aborted 
 Register and store accounting data 
 Provide audio output of messages and instructions 
 Contain a security and alarm system 
 Communicate over a network to send and receive data and commands with the Central 

Data System (CDS) 

The MVM shall be fully compliant with the relevant Payment Card Industry Data Security 
Standards (PCI DSS) in effect at the time of contract award, and shall be easily upgraded to be 
compliant with any updates to the PCI DSS that are pending within 5 years after 
commencement of revenue service.   

Preliminary design drawings of the interior and exterior of the MVM and all major assemblies 
identified shall be submitted for CTDOT approval at the Preliminary Design Review.  CDRL 17-1 
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17.2 Supported	Transactions	and	Products	
The MVM shall support a wide variety of transactions, including but not limited to: 

 Selling short-term fare products (with barcodes) on plain paper tickets 
 Selling medium-term fare products encoded onto Limited Use Smart Card Media 
 Dispensing new CTDOT-issued Long-Term Use Smart Cards 
 Adding value to a Long-Term Use Smart Card’s associated account 
 Adding a pending pass to a Long-Term Use Smart Card’s associated account 

17.2.1 Short‐	and	Medium‐Term	Fare	Products	

The MVM shall, at minimum, issue the short- and medium-term fare products listed in Table 
17.2.1, which reflects CTDOT’s fare policies and prices as of September, 2013 and anticipated 
future policies.  CTDOT shall provide final short- and medium-term fare products and prices for 
implementation on the MVM no less than 30 days prior to commencement of Factory 
Acceptance Testing.  CTDOT 17-1 

Table 17.2.1:  Short- and Medium-Term Fare Products 

Type Ticket Stock 
Regular 

Fare 
Youth Fare 

Senior / 
Disabled 

Fare 
Single Trip Plain Paper X X X 

2-Hour Pass  Plain Paper X   
10-Ride Ticket Limited Use Smart Card X X X 

Day Pass Plain Paper X   
3-Day Pass Limited Use Smart Card X   
5-Day Pass Limited Use Smart Card X   
7-Day Pass Limited Use Smart Card X   

 

17.2.2 Long‐Term	Use	Smart	Card	Transactions	

The MVM shall, at minimum, support the smart card transactions listed in Table 17.2.2, which 
reflects CTDOT’s fare policies and prices as of September, 2013 and other anticipated policies.  
CTDOT shall provide final smart card transaction types and prices for implementation on the 
MVM no less than 30 days prior to commencement of Factory Acceptance Testing.  
CTDOT 17-2 
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Table 17.2.2:  Supported Long-Term Use Smart Card Transactions 

Type 
Regular 

Fare 
Youth Fare 

Senior / 
Disabled 

Fare 
Sell New Long-Term Use Smart Card X   

Add Stored Value Per Menu Selections 
10-Ride Ticket X X X 

Day Pass X   
3-Day Pass X   
5-Day Pass X   
7-Day Pass X   

31-Day Pass X  X 
Express Zone 2 10-Ride Ticket X   
Express Zone 3 10-Ride Ticket X   
Express Zone 4 10-Ride Ticket X   
Express Zone 5 10-Ride Ticket X   
Express Zone 2 31-Day Pass X   
Express Zone 3 31-Day Pass X   
Express Zone 4 31-Day Pass X   
Express Zone 5 31-Day Pass X   
I-Bus Express 10-Ride Ticket X   

I-Bus Express Day Pass X   
I-Bus Express 31-Day Pass X   

17.3 MVM	Cabinet	Construction	

17.3.1 Equipment	Enclosure	
All MVM modules shall be enclosed in a sturdy cabinet that shall conform to the following 
specifications: 

A. The overall dimensions of an installed MVM shall not exceed 80 inches high, 36 inches 
wide, and 25 inches deep.  (Depth limitations exclude exterior light fixture housing and 
bill slot rain shield.) 

B. The exterior of the MVM shall be unpainted stainless steel, and shall be finished with a 
random orbital pattern or other CTDOT-approved finish.  Contractor shall submit a 
sample of the finished stainless steel of the MVM cabinet for the CTDOT’s review and 
approval prior to or as part of the Preliminary Design Review.  CDRL 17-2  This sample 
shall clearly indicate the gauge or thickness of the material, and specify the grade of 
stainless steel. 

C. The MVM cabinet shall be sufficiently robust to withstand long-term use by the public.  
When properly installed according to the Contractor’s installation procedures, the MVM 
cabinet shall withstand, without permanent deformation, a force of 400 pounds applied 
horizontally in any direction at the top of the machine cabinet. The open MVM door shall 
be able to withstand a concentrated vertical force of 250 pounds applied at the extreme 
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open edge of the door without causing damage or deformation of any part of the door or 
MVM cabinet.  

D. All internal carbon steel framing and equipment supports shall be protected with plating 
or paint. Interior surfaces of stainless steel need not be painted. 

E. The design of the MVMs shall permit installation as stand-alone units, side-by-side units 
(accommodating installation with 12 inches or less between cabinets), back-to-back 
units (with units abutted to each other), and in recessed areas.   

F. Any external accouterments (such as button panels, rain shields, and light fixtures) shall 
be robust and vandal-resistant. 

G. Access to the equipment shall be provided by a hinged front door having a minimum of 
110 degrees of opening and be equipped with a latch to hold the door at approximately 
90 and 110 degrees of opening while servicing. When closed, the door shall seat in a 
manner that prevents insertion of a pry bar or other burglary tools to force open the door. 

H. The door hinges and/or pivoting mechanism shall be tamperproof and adjustable to 
allow for proper alignment of the door and locking devices, to prevent any wear or 
binding between the enclosure and the door when opening or closing the door.  All hinge 
and latch hardware and metal surfaces subject to sliding contact shall be stainless steel. 

I. The MVM access door shall be locked with at least a three-point latching device with a 
bascule bolt and hook bar, or equivalent construction. 

J. The MVM interior shall be illuminated by a service lamp that shall operate by a manual 
switch and only while the outer door is open.  The interior fixture shall use a standard, 
commercially-available compact fluorescent light bulb and provide sufficient illumination 
for service activities. 

K. With the outer door latched, it shall not be possible to view any internal components or 
insert any foreign objects into the cabinet through the gaps between door and cabinet.    

L. If an internal heater is required to maintain sufficient internal cabinet temperatures for 
reliable MVM operation, the heater shall be thermostatically controlled.  The heater shall 
incorporate a fan to distribute evenly heat throughout the cabinet, and the thermostat 
shall be adjustable and clearly marked to indicate proper operating position.  It shall be 
possible to operate the fan independently of the heating elements to facilitate cooling 
during warm weather.  With the heater operating at full power, peak MVM operating 
current demands shall be within the limits. 

M. If a cooling system is required to maintain internal cabinet temperatures for reliable MVM 
operation, the cooling system shall be thermostatically controlled.  Any air filters 
necessary to maintain proper operation of the cooling equipment shall be easily 
replaceable disposable type filter sized for replacement no more frequently than 
annually.  Any condensate resulting from cooling shall drain to the exterior of the MVM. 
With the cooling system operating at full power, peak MVM operating current demands 
shall be within the limits defined in these specifications.  If a cooling system is required, 
the Contractor shall submit a detailed description of the cooling system design for 
CTDOT review at the Preliminary Design Review and CTDOT approval at the Final 
Design Review.  CDRL 17-3 

N. The top of the MVM shall slope at least five degrees downward and to the rear of the 
MVM to prevent any accumulation of precipitation. 
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Conceptual plan and elevation drawings of MVM showing outer door open and closed, and 
drawings of MVM interior showing all module locations, including those mounted to inside of 
exterior door, shall be submitted for CTDOT review and approval at the Preliminary Design 
Review.  CDRL 17-4 

The Contractor shall present drawings showing MVM modules in service positions, indicating 
servicing and maintenance clearances, for CTDOT review and approval at the Preliminary 
Design Review.  CDRL 17-5 

17.3.2 Mounting	Pedestal	
The cabinet shall have a mounting pedestal constructed of Grade 316 stainless steel, which 
shall accommodate variations in the concrete base at the station platform.  As delivered, 
pedestals for all MVMs shall be sized to position the highest operable patron control at 48 
inches above the finished platform.   

At CTDOT’s option, the Contractor shall provide one or more pedestals to position the highest 
operable patron control at 54 inches above the finished platform.  Pedestals shall be 
interchangeable between MVMs; CTDOT shall be able to exchange pedestals between 
standard and optional heights without having to modify the remainder of the MVM cabinet.   

The Contractor shall submit the design of the standard and optional pedestals for CTDOT 
review and approval at the Preliminary Design Review.  CDRL 17-6 

17.3.3 Exterior	Light	Fixture	
The MVM shall be equipped with an exterior light fixture to achieve the following: 

A. Illuminate the front face of the MVM. 

B. Consume less than 15 watts and use nominally white Light Emitting Diode (LED) 
lighting. 

C. Protrude no more than four inches from the front face of the MVM and not create a 
bumping hazard. 

D. Be weatherproof. 

E. Be fully operable in the complete range of temperatures specified. 

F. Under all ambient lighting conditions, provide a level of lighting sufficient to allow patrons 
to read easily all instructions and other items on the front of the MVM without the need 
for any additional peripheral light source.  Lighting intensity shall be suitable for vision-
impaired patrons under the most adverse lighting conditions. 

G. Meet the vandal-resistant strength requirements.  The material, thickness, and finish of 
the fixture enclosure shall be the same as those for the MVM housing. 

H. Keep dirt, moisture, and insects out. 

I. Contain a commercially available lamp or lamps and circuits, and be constructed to allow 
easy replacement of the lamp with access obtained by use of a key. 

J. Provide an ambient light sensor to automatically turn on the light fixture when ambient 
light conditions on the reading surface of the MVM fall below 25 foot-candles.  A bypass 
switch inside the enclosure shall permit the light fixture to be switched on and off 
manually. 
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17.3.4 Security	

The design of the Multi-Function Vending Machine shall: 

 Discourage and minimize the effects of vandalism and theft 
 Prevent unauthorized access to the interior of the MVM 
 Prevent unauthorized removal of the equipment from its installed location 
 Provide controlled levels of access to the interior of the equipment for maintenance 

personnel, revenue servicing personnel, and money processing personnel at CTDOT’s 
revenue-counting facility 

 Provide without undue delay, access to the equipment by authorized personnel 
equipped with proper keys and individual access code(s) 

17.3.5 Protection	against	Vandalism	and	Burglary	

For protecting against vandalism and burglary for each MVM, the following requirements shall 
be met: 

 All latches shall be secure and robust. 

 All external screws shall be tamperproof. 

 All fasteners used to secure equipment shall be concealed and tamperproof. 

 All hinges for the front door and external access panels shall be concealed. 

 Security locks with profile catches shall be used.  All security locks shall capture and 
hold the key whenever the lock is open. 

 Locks and keepers shall be drill-resistant stainless steel, and be mounted flush with the 
outside surface of the access door. 

 The cabinet designs shall hinder any use of burglary tools. 

 All gaps between doors/access panels and the cabinet shall be consistent along each 
edge and shall not exceed 0.05 inches when the door/access panel is latched. 

 Reinforcement shall be provided at the positions where there is the possibility of 
burglary. 

 Each MVM shall be equipped with an alarm system for indicating unauthorized intrusion, 
burglaries, and faults. 

 While the outer doors are secured, the MVM shall remain operational and undamaged 
after experiencing a kick, punch, or other impact resulting in a concentrated load of 400 
pounds to one square inch to any part of the enclosure. 

The Contractor shall submit conceptual security provisions, including lock(s) and door latching 
schemes for the MVM, for CTDOT review and approval at the Preliminary Design Review.  
CDRL 17-7 
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17.4 MVM	Locks	and	Access	Control	

17.4.1 MVM	Keys	and	Locks	
All MVMs shall have controlled key locks to implement no less than three levels of security as 
outlined in the following table: 

Table 17.4.1:  MVM Keys and Locks 

Type of Access 
Personnel 

Allowed Access 
Equipment Access, Front Door A, B 
Equipment Access, Pedestal (if separate) A 
Exterior Light Fixture Enclosure (if separate) A 
Bill Vault, Replacement B 
Recirculating Coin Tube, Replacement B 
Coin Vault, Replacement B 
Supplemental Change Supply Module, Replacement B 
Alarm Disable Key (if applicable) A, B 
Recirculating Coin Tube, Opening C 
Coin Vault, Opening C 
Supplemental Change Supply Module, Opening C 
Bill Vault, Opening C 

Key: 
A = Maintenance Crew and Administrative Personnel 
B = Revenue Service Crew 
C = Money Processing Crew at Revenue Facility 

The outer door lock shall utilize an electronic high-security lock such as Cyber® Lock or CTDOT-
approved equivalent. 

The keyways for all high security keys shall be registered to CTDOT, and replacements shall be 
available only to CTDOT-authorized personnel directly from the lock manufacturer, or their 
authorized representative.  Excluding Cyber® Lock keys (or equivalent), the Contractor shall 
provide ten sets of keys (A, B, & C, each uniquely numbered).  These keys shall be securely 
shipped under separate cover directly to CTDOT’S Director of Finance.  CDRL 17-8 

Sensors shall detect the status of the outer door lock; the MVM door shall be considered open 
or unsecured whenever the outer door lock is not in the fully locked position.  For the MVM door 
to be considered closed and secure, the door shall be fully closed and the outer door lock fully 
engaged in its locked position. 

To avoid excessive strain on the lock and key, a device other than the key shall actuate the front 
door latching mechanism. 

17.4.2 Access	to	MVM	Interior	
Access to the interior of the MVM for maintenance and servicing shall be by opening the front 
door with a key and strain-relief device described in 17.4.1.  Under normal operating 
circumstances, the MVM shall require the following steps for an individual to gain access to the 
interior of an MVM for either servicing or maintenance.  If the proper access method is not 
followed, the intrusion alarm shall be activated and the MVM shall notify the CDS of a security 
breach. 
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1. Proper opening of the front door of the MVM. 

2. Within a prescribed time period (adjustable by CTDOT and initially set to 30 seconds), 
the individual must enter his or her individual code on the service keypad inside the 
MVM.  The MVM shall allow a maximum of three attempts to enter a proper individual 
code; failure to enter a valid code within the time limit or three successive failed attempts 
shall be considered an intrusion.  A display or other indication visible from the inside of 
the MVM shall indicate valid or invalid input. 

The MVM shall relate the individual’s identification code to an internally recorded name or 
employee number.  Audit and maintenance receipts printed by the MVM shall never include 
sufficient printed information to allow unauthorized access or another employee’s identity to be 
used to gain entry. 

If the MVM includes other external access panels, opening the panel shall require that the MVM 
front door is opened first and all proper entry procedures are followed before the access panel 
may be opened.  If the external access panel is opened without proper front door access 
authorization, the intrusion alarm shall be activated, and the MVM shall notify the CDS of a 
security breach. 

Other access methods may be proposed by the Contractor prior to or as part of the Preliminary 
Design Review, and are subject to review and approval by the CTDOT.  CDRL 17-9  

17.4.3 Internal	Access	Restrictions	
The MVM shall be programmed with individual codes and corresponding security codes, which 
shall restrict the actions available to the individual based on his or her authorized activities.  A 
database of security codes, personnel codes, and maintenance and servicing functions shall be 
provided at the CDS and downloaded into each MVM.  CTDOT shall have full access to 
modifying this database.  A detailed description of the MVM access method, security codes, 
restrictions per security code, and security code database content and modification procedures 
shall be provided for Contracting Officer review and approval as part of the Preliminary Design 
Review.  CDRL 17-10 

Security codes and personnel codes shall contain a minimum of four and a maximum of twelve 
alphanumeric or numeric characters. 

Personnel codes shall be assigned to one or more of three distinct categories for access 
permissions.  Each function shall be individually assignable to any category.  Activities permitted 
to each of these categories by default are defined in Table 17.4.3 below.  Additional activities 
and functions shall be defined as necessary by the Contractor for CTDOT review and approval 
at the Preliminary and Final Design Reviews.  CDRL 17-11 

The arrangement of modular mechanical and electrical components and money containers shall 
be such that normal maintenance, including replacement of defective modules, shall neither 
require removal of nor provide access into the coin and bill storage containers.   

Maintenance personnel shall not be permitted access to monies.  Only personnel assigned 
revenue service permissions shall be permitted to handle (i.e., remove and install) devices that 
store money.  Vaults and other money storage devices (coin hoppers, bill cassettes, 
recirculating coin tubes) shall be capable of being opened by money processing crews only.   

Removal of a cash storage device by any person not so authorized shall activate the local siren 
and result in a revenue security alarm being recorded by the MVM and transmitted to the CDS. 
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Table 17.4.3:  Default Access Permissions by Personnel Category 

Personnel 
Category 

Permitted Functions 

Maintenance - Open outer door 
- Diagnose modules 
- Print and review MVM status, events, and diagnostics data 
- Exchange modules (excluding cash storage modules) 
- Set date/time clock 
- Replenish ticket and receipt stock 
- Place recovered jammed money in coin or bill vault 

Revenue - Open outer door 
- Diagnose modules 
- Print and review revenue status, sales history, MVM status, events, 

and diagnostics data 
- Exchange coin/bill vaults and cash storage modules 
- Set date/time clock 
- Replenish ticket and receipt stock 
- Replenish recirculating coin supply (to clear Exact Fare Only mode) 
- Place recovered jammed money in coin or bill vault 

Administrative - Open outer door 
- Diagnose modules 
- Print and review revenue status, sales history, MVM status, events, 

and diagnostics data, cash storage module contents 
- Set date/time clock 
- Place recovered jammed money in coin or bill vault 
- Alter MVM configuration and operating parameters 
- Alter or load fare table 
- Alter personnel security code database 

17.5 Patron	Interface	

17.5.1 General	Patron	Interface	Requirements	
The MVM shall provide patron interface through a variety of devices, each of which shall be 
designed to satisfy its intended purpose in an ergonomic and safe manner.  Together, the 
elements of the MVM patron interface shall provide patrons with an easy-to-use MVM that 
satisfies all functional and performance requirements stated herein. 

It shall be possible for the patron to change any transaction selection up to the moment when 
the first coin or bill is deposited, when a smart card is presented with sufficient stored value to 
complete the purchase, or when a bank card has been inserted.  Once payment media has 
been inserted, it shall no longer be possible for new patron selections to be made until the 
current transaction has been completed or canceled. 

The MVM shall automatically detect what form of payment the patron has inserted.  Patrons 
shall not have to declare whether the transaction will be by cash (coin or bill), smart card stored 
value, or a bank card.  However, payment types shall be mutually exclusive; that is, each 
transaction shall only be by cash, stored value, or bank card.  Once cash is inserted into the 
MVM, the card readers shall be disabled.  Once a card is inserted into the bank card reader, the 
coin and bill slots shall close and the contactless bank reader shall be deactivated.  Attempts at 
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simultaneous payment by more than one payment method shall result in the transaction being 
automatically canceled. 

It shall be possible to deposit coins and bills in any sequence.  Deposited coins and bills shall 
be verified for denomination and validity.  If all verification conditions are not fulfilled, each 
unverified coin or bill shall be rejected and returned. 

The MVM shall also include a module or modules to accept bank cards (credit and debit).  
These modules shall include a “push-pull” card reader that does not capture the patron’s card, a 
contactless bank card reader, and an encrypting keypad for the entry of Personal Identification 
Numbers and ZIP codes. A contact smart card interface to accommodate EMV and process 
EMV certified cards shall be incorporated into the bank card reader. 

A contactless smart card interface shall also be provided to read and encode existing CTDOT 
smart cards.   

The patron interface with the MVM shall be at the front of the machine.  All patron interface 
openings shall be designed to prevent unauthorized access to the MVM interior. 

A conceptual description of the function, configuration, and arrangement of all devices on the 
front panel shall be submitted to the CTDOT for its review and approval as part of the 
Preliminary Design Review.  CDRL 17-12 

17.5.2 Patron	Selection	Controls	
The MVM shall utilize one of two methods of patron selection controls: 

1. The MVM shall provide buttons adjacent to the Patron Display that shall be variably 
defined as transactions progress.  This interface is hereafter referred to as “variable 
buttons.” 

2. The patron display shall incorporate a touch sensitive surface to allow clearly delimited 
regions of the display to perform variably-defined functions as transactions progress.  
This interface is hereafter referred to as “touch screen.” 

Using the MVM’s selection interface, patrons shall be able to select any available transaction 
type; the MVM shall present patrons only those selections that are currently available according 
to operating status, ticket stock availability, and so on. 

Whenever pressing a selection button or touch screen region would result in commencing 
payment, each label corresponding to a variable button or touch screen region shall include the 
type of transaction or ticket being purchased and the price of a single (or default) purchase. 
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17.5.2.1 Required	Pre‐Defined	Buttons	
Regardless of the method of patron selection controls employed, certain functions shall be 
implemented in pre-defined pushbuttons that are always functional while the MVM is operating: 

1. One VOICE message pushbutton which, when depressed, shall cause message(s) to be 
annunciated to the patron in the currently selected language. 

2. One CANCEL pushbutton which, if activated before fare payment has been completed 
or before completing a smart card encoding transaction, shall cancel transaction 
according to the procedures defined.   

17.5.2.2 Push	Button	Requirements	
Pushbuttons used for the “variable button” interface, and the required pre-defined buttons, shall 
be provided for patrons to choose their transaction, cancel a transaction, and perform other 
operations as necessary.  The pushbuttons shall: 

 Be made of stainless steel or hardened aluminum or other material approved by the CM 
 Have a flat front surface of approximately 1 square inch to provide proper finger contact 
 Not rotate 
 Provide an audible tone upon being depressed 
 Provide less than 8 ounces of resistance to depressing 
 Protrude no more than 0.25 inches from the face of the front panel 
 Be protected against vandalism, including impact resistance from pounding, such as by 

a person’s foot or fist 
 Be liquid-proof to provide sealed contacts for all switches 
 Not be removable from the outside 
 Be easily replaceable from the inside 
 Be spaced to accommodate labeling directly adjacent to each button (such labeling shall 

be in conformance with ADA requirements) 
 Be non-fading 
 Comply with paragraph 707.6.3 of the Americans with Disabilities Act Accessibility 

Guidelines, version 2004.  For example, the CANCEL button shall have a raised letter 
“X” tactile symbol. 

 Function properly with the same amount of applied force irrespective of where the force 
is applied on the front surface of the button 

17.5.2.3 Variable	Button	Interface	
If the MVM employs a variable button interface, in addition to the buttons, patron-operated 
controls shall provide for the following inputs: 

 A minimum total of 10 fare selection buttons shall be provided on both sides of the 
display screen, arranged similarly to standard Automatic Teller Machines, and with an 
equal number of selection buttons on each side of the screen.  (There shall be a 
minimum of 5 buttons per side of the Patron Display.)  The dynamically-defined menus 
that can be constructed shall be at least three layers deep, and shall provide at least 256 
entries in each fare table (current and future). 

 One LANGUAGE pushbutton, which shall alternately toggle the displayed messages 
(and voice messages, if activated) between English, Spanish, and at least two other 
languages.  This function may be provided by a pre-defined button or incorporated as a 
variably defined button selection.   
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When the same function appears in several screens, the use of the variable buttons shall be 
consistent between menu screens. 

17.5.2.4 Touch	Screen	Interface	
If the MVM employs a touch screen interface, patron-operated controls shall provide for the 
following inputs: 

A. The touch screen shall provide for no less than 12 clearly delimited regions from which 
selections can be made.  Each region shall be no less than 2 square inches.  Suitable 
spacing between regions shall be provided to limit accidentally erroneous selections. 

B. The dynamically defined menus than can be constructed using these touch regions shall 
be capable of supporting the functions required, including a minimum of 256 entries in 
each fare table (current and future). 

C. At least three touch regions shall be dedicated to selecting the language of displayed 
messages (and voice messages, if activated) between English, Spanish, and two other 
languages.  These regions shall be active throughout the transaction process. 

D. One region shall be dedicated to the CANCEL function, duplicating the function of the 
pre-defined CANCEL push button.  This region shall be active whenever cancellation of 
the transaction is possible. 

E. When the same function appears in several screens, selection regions shall be 
consistently placed on the screen. 

F. A separate keypad shall be provided to assist the visually impaired in operating the 
MVM. This keypad shall be laid out as a telephone keypad and shall be fully ADA 
compliant.  This keypad shall also function as the Personal Identification Number entry 
keypad when using bank cards.  

G. The technology used to detect patron selections shall be resistant to scratches and other 
normal wear.  No coatings or other materials applied to the outer surface of the display’s 
protective shield shall be required to detect the patron’s selection. 

H. The sensitivity of the touch screen shall be unaffected by precipitation, temperature, 
sunlight, and other environmental conditions typical of the CTDOT operating region. 

I. The touch screen shall accommodate patrons wearing gloves and using prosthetic 
devices. 

J. When the MVM is equipped with a standard-height pedestal, the entire region used for 
touch selections shall be within the ADA height restrictions for selection buttons. 

K. The display screen shall be angled at least 15 degrees from vertical to permit ease of 
use by standing patrons as well as those seated in wheelchairs. 

If employed, the touch screen interface technology, size, and orientation on the MVM front panel 
shall be subject to CTDOT review and approval at the Preliminary Design Review.  CDRL 17-13 
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17.5.3 Patron	Display	Screen	
A color, trans-reflective back-lighted Liquid Crystal Display (LCD) screen bearing simple, basic 
instructions shall sequentially instruct the patron as to what to do to perform any transaction 
available from the MVM.  The display screen shall: 

 Provide resolution of no less than 1024 by 768 pixels, and shall generally use dark 
characters on a light background. 

 Utilize Light Emitting Diodes for backlighting. 

 Be capable of displaying at least 256 distinct colors. 

 Measure at least 15 inches diagonally. 

 Display characters and symbols compliant with ADA requirements. 

 Be of industrial or military grade. 

 Have a maximum operating temperature rating of at least 50 °C.  

 Produce a minimum of 1,000 nits brightness with at least a 750:1 contrast ratio, and 
provide a level of visibility sufficient to allow all displayed instructions to be read easily by 
the patron under all ambient light conditions and without the need for any additional 
peripheral light source or shading device.  

 Within the entire viewing area defined, all portions of the Patron Display screen shall be 
visible and not obstructed by any portion of the MVM outer door, mounting bezels, or 
other elements of the MVM. 

The MVM shall include an ambient light sensor to adjust automatically the intensity of the Patron 
Display backlight.  The extent to which the backlight intensity is reduced during low ambient light 
conditions shall be CTDOT adjustable. 

The Contractor shall submit to the CTDOT for approval information on type of display and 
patron messages to be displayed.  Conceptual designs of the Patron Display unit, messages, 
and shield shall be submitted for CTDOT review and approval as part of the Preliminary Design 
Review.  CDRL 17-14 

All text messages and information that varies according to ticket type that is displayed on the 
Patron Display, as well as those designating reduced functionality of the MVM which shall be 
displayed on the screen, shall be capable of being easily modified by CTDOT.  All such 
messages shall be configured on the CDS and shall be downloaded to the MVMs via the 
network or shall be transferable to the MVMs via a Solid State Memory Module (SSMM) or other 
removable storage media.  The procedures to modify Patron Display message content and 
format shall be presented for review and approval at the Preliminary Design Review.  CDRL 
17-15 

17.5.4 Audible	Tones	
The MVM shall emit distinctive tones to provide audio feedback to the patron each time a valid 
button or touch screen region is pressed, and during circumstances where additional patron 
action is required (including at minimum while prompting the patron to retrieve coins, bills, or 
tickets from their respective return locations).  The volume of the tones shall be field-adjustable 
locally for each MVM, and shall be audible in all station environments. 
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The Contractor shall identify all audible tones and provide digitally recorded samples of each for 
CTDOT review at the Preliminary Design Review and CTDOT approval at the Final Design 
Review.  CDRL 17-16 

17.5.5 Multi‐Lingual	Capabilities	
The MVM shall include one or more selection buttons or touch screen regions to toggle the 
display and the voice message system between English and Spanish.  The MVM display and 
voice message system shall support at least two additional languages.   

The alternate language button(s) or touch screen region(s) shall be active at all times while the 
MVM is in service.  Pressing an alternate language button or touch screen region at any time 
while the MVM is in the idle condition, and at any time during a transaction, shall cause the 
MVM to switch displayed and audio messages to the selected language. 

While in idle mode, the MVM shall default to English displays and voice messages.   

Whenever a transaction is completed or canceled, the MVM shall return to English.  Pressing 
the CANCEL button while the MVM is displaying the idle screen shall cause the MVM shall 
return to English. 

17.5.6 Voice	Instructions	
On demand of the patron, the MVM shall provide audible voice instructions and shall function to 
meet all ADA requirements.  The voice system shall utilize human recorded speech or digitally 
synthesized speech.  If digitally synthesized speech is used, it shall approximate human 
speech.  No additional moving parts shall be required to play back the recorded information. 

The MVM shall contain a vandal resistant speaker mounted inside the MVM, and its output shall 
be clearly audible from outside and in front of the MVM at all places within the viewing envelope 
defined.  

The MVM shall also provide a standard jack for headphone use.  Whenever headphones are 
plugged into the jack, the external speaker shall be disabled and all audible tones and all voice 
messages shall be directed to the headphone jack.  

Messages shall be provided for the languages identified.  

The system shall function as follows: 

A. A VOICE button shall be provided on the front of the MVM  The VOICE button shall 
provide for the following functions: 

 Message On:  If the MVM is in the idle state when the VOICE button is pressed, a 
brief introductory instruction message shall be output in the currently selected 
language, followed by the appropriate message for the idle screen.  If the MVM is not 
in the idle state (a transaction is in progress), the message for the current screen shall 
be output in the currently selected language. 

 Change Volume:  Depressing the VOICE button when the voice message system is 
activated shall cause the volume to be increased.  Pressing the VOICE button 
repeatedly shall cause the volume to increase until it reaches a maximum volume.  A 
total of 4 increments in volume shall be provided.  Alternatively, separate pushbuttons 
to increase and decrease volume may be used. 

 Message Off:  Depressing the VOICE button when the volume is at maximum volume 
shall turn off the voice messaging system.  Alternatively, if separate pushbuttons are 
used to change the volume, depressing the VOICE button while the voice message 
system is on shall toggle the voice messages off. 
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B. Context-sensitive voice messages shall provide, in audio form, the information shown on 
the MVM patron display or conveyed by the MVM.  Other messages, such as the return 
of an inserted bill, which may not be accompanied by a visual message on the MVM 
display, shall also be provided as required.  Audio messages shall also be provided to 
indicate the value remaining to be deposited for purchase of the selected ticket(s).  Each 
variable message shall occur as close as possible to the event or change in transaction 
status as possible and be as brief as possible to convey the necessary information.  
Content of all voice messages shall be subject to CTDOT review and approval at the 
Final Design Review.  CDRL 17-17 

C. If the variable button interface is employed, voice messages shall direct patrons to press 
associated buttons by their assigned numbers or symbols to make selections.  If the 
touch screen interface is employed, voice messages shall direct patrons to press 
associated buttons on the separate telephone-style keypad to make selections. 

D. The intra-transaction time-out counter shall begin decrementing at the completion of the 
voice message for each step of the transaction. 

E. Upon cancellation of a transaction in progress, a “Transaction Canceled” message shall 
be played and the voice message system shall toggle to off.  The next activation of the 
VOICE button shall cause the message associated with the then-current step of the 
transaction to be played in the currently selected language. 

F. When a transaction is completed and the MVM returns to the idle state, the voice 
message system shall toggle to off.  The next activation of the VOICE button shall cause 
the message associated with the then-current step of the transaction to be played in the 
currently selected language. 

G. Pressing the CANCEL button while the MVM is displaying the idle screen shall cause the 
voice message system to toggle to off. 

H. A conceptual description of voice messaging system hardware and operation shall be 
submitted for CTDOT review and approval at the Preliminary Design Review.  CDRL 
17-18 

17.5.7 Instructional	Graphics	
Instructions shall be contained on the front panel of the MVM to clearly indicate each step a 
patron must follow to choose and purchase a ticket or tickets and perform smart card 
transactions.  The sequence of steps shall be clearly indicated by the use of graphics and 
symbols. 

Instructions and graphics shall be designed to minimize glare and other effects of sunlight and 
ambient lighting that could otherwise reduce the readability of the instructions on the MVM. 

The following features shall be provided: 

 Raised lettering and Braille instructions shall be in conformance with ADA requirements. 

 If the MVM employs a variable button interface, the buttons shall be labeled with capital 
letters, (e.g., “A” through “J”). 

Instructional graphics shall include pictograms that clearly depict proper insertion orientation of 
bills and bank cards into their respective slots. 

All instructions, Braille, and graphics directly applied to the front face of the MVM shall be 
presented in American English.  Conceptual designs of the MVM instructions and related 
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graphics shall be submitted for CTDOT review and approval as part of the Preliminary Design 
Review.  CDRL 17-19 

17.5.8 Coin	Slot	
The coin entry slot shall be sized to limit the dimensions of inserted material to the largest coin 
accepted, the post-1978 dollar coin.  To minimize jams, the coin slot shall also be sized to 
prevent the simultaneous insertion of two coins, especially two dimes. 

The coin entry slot shall be robust and scratch resistant and be designed to withstand wear and 
abrasion for the life of the MVM. 

The coin acceptor slot shall be equipped with a protective shutter to ensure that foreign matter 
cannot enter the unit while the MVM is not accepting coins. 

17.5.9 Bill	Slots	
The bill entry slot shall be designed to guide the bills fed into the MVM and/or returned from the 
validation module without jamming.  Rejected bills shall be securely gripped at the entry slot or a 
separate return slot if used. 

The bill return slot shall be designed to present and securely grip bills returned from the bill 
escrow module. 

The bill entry and return slots shall be robust and scratch resistant and be designed to withstand 
wear and abrasion for the life of the MVM. 

A shutter or a similar feature to ensure that foreign matter cannot enter the MVM shall protect 
the bill entry slot while the MVM is not accepting bills. 

The bill entry slot shall be protected with a rain shield.  The rain shield shall not inhibit sight lines 
or the insertion or retrieval of bills.  The bill entry slot rain shield shall be made of durable clear 
polycarbonate at least 0.25 inches thick, and shall be easily replaceable from inside the MVM 
only.  The bill entry slot rain shield shall protect the top and both sides of the slot and protrude 
no more than 4 inches from the front surface of the MVM.  The bill entry slot shield shall extend 
approximately 1 inch beyond the edge of the bill insertion slot/ramp.  The design of the rain 
shield shall be subject to CTDOT approval at the Preliminary Design Review.  CDRL 17-20 

17.5.10 Smart	Card	Reader		
The MVM shall incorporate an ISO/IEC 14443 contactless smart card reader, to be used 
exclusively for processing CTDOT-issued smart cards, and which shall meet the following 
requirements. 

A. The Smart Card Reader shall be clearly marked with a pictogram or other information, 
and shall be in a distinct location separate from the Bank Card Subsystem modules 
defined. 

B. The Smart Card Reader shall be identified with raised letter and Braille as defined. 

C. The Smart Card Reader module shall process CTDOT-issued smart cards (read only for 
Long-Term Use Cards, and read/write for Limited Use Smart Cards), and shall be 
capable of reading ISO IEC 14443-compliant cards from other sources.   
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17.5.11 Bank	Card	Subsystem	Interfaces	
MVMs shall be furnished with a bank card subsystem consisting of the following modules, 
located in close proximity to each other and with features and functions as follows: 

17.5.11.1 Magnetic	Stripe	/	Contact	Bank	Card	Reader	
A. The Bank Card Reader shall consist of a push/pull (insert/remove) card reader such that 

the bank card is not captured completely by MVM.  The card slot shall be sealed so that 
no liquids introduced into the slot enter the interior of the MVM. 

B. Standard size cards (2.125"  3.375"  .030" thick) shall be accepted and processed, 
with magnetic data stripes and EMV-compliant contact interfaces. 

C. The Bank Card Reader shall be capable of simultaneously reading ISO/IEC 7811 tracks 
2 and 3. 

D. The Bank Card Reader shall be capable of reading contact smart cards that are 
compliant with ISO/IEC 7816 parts 1 through 3. 

E. The Bank Card Reader shall be certified compliant with relevant EMV standards in effect 
at the time of contract award, and shall be easily upgraded to be compliant with any 
updates to the EMV standards that are pending within 5 years after commencement of 
revenue service. 

F. The Bank Card Reader shall be fully compliant with the relevant PCI DSS standards in 
effect at the time of contract award, and shall be easily upgraded to be compliant with 
any updates to the PCI DSS standards that are pending within 5 years after 
commencement of revenue service. 

17.5.11.2 Contactless	Bank	Card	Reader	
A. The Contactless Bank Card Reader antenna shall be flush mounted to the front of the 

MVM and be protected by a cover that is resistant to vandalism.  This cover shall be 
subject to CTDOT approval at the Preliminary Design Review.  CDRL 17-21 

B. The antenna shall be clearly marked with a pictogram or other information. 

C. The antenna shall be identified with raised letter and Braille as defined. 

D. The Contactless Bank Card Reader shall read EMV-compliant contactless bank cards 
and NFC-compatible devices operating EMV-compliant applications, such as Google® 
Wallet and Isis® Mobile Wallet.   

E. The Contactless Bank Card Reader shall be certified compliant with relevant EMV 
standards in effect at the time of contract award, and shall be easily upgraded to be 
compliant with any updates to the EMV standards that are pending within 5 years after 
commencement of revenue service. 

F. The Contactless Bank Card Reader shall be fully compliant with the relevant PCI DSS 
standards in effect at the time of contract award, and shall be easily upgraded to be 
compliant with any updates to the PCI DSS standards that are pending within 5 years 
after commencement of revenue service. 

17.5.11.3 Bank	Card	Personal	Identification	Number	(PIN)	Keypad	
A. Each MVM shall include a secure keypad for PIN entry when debit cards are used, and 

whenever EMV transaction procedures so dictate.  The PIN keypad shall also be used to 
enter ZIP codes to satisfy address verification requirements. 
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B. The PIN keypad shall be distinct from the selection pushbuttons, and shall be mounted 
adjacent to the bank card reader.  The PIN keypad shall be made of steel, resist 
vandalism, and shall be suitable for outdoor installation.  The layout of the keys shall be 
similar to those of touchtone telephones, and the central “5” key shall have a raised dot 
or other identifying tactile feature to aid the visually impaired, in compliance with the 
Americans with Disabilities Act.  The PIN keypad shall be subject to CTDOT review and 
approval at the Preliminary Design Review.  CDRL 17-22 

C. The PIN keypad shall be capable of operating in both an encrypting and non-encrypting 
or “clear” mode so that it can be used for data entry and patron selection by the visually 
impaired.   

D. In concert with the voice messaging system: 

 Patrons shall be directed to press a button on the PIN keypad that is associated with 
each selection button or touch screen region.  Where possible, selection buttons or 
regions shall be consistent with the keys on the PIN keypad. 

 When bank cards are used to add value to smart cards, the PIN keypad shall be 
used to enter the transaction amount.  Alternatively, using the variable buttons or 
touch screen regions, the patron may be provided a menu of transaction values from 
which to select.  These values shall be settable and changeable by CTDOT without 
Contractor assistance. 

 While voice messaging is active, entry of encrypted data (i.e., a patron’s PIN) shall 
result in only an audio tone to be played as each key is pressed. 

E. The PIN keypad shall be certified compliant with relevant EMV standards in effect at the 
time of contract award, and shall be easily upgraded to be compliant with any updates to 
the EMV standards that are pending within 5 years after commencement of revenue 
service. 

F. The PIN keypad shall be fully compliant with the relevant PCI DSS standards in effect at 
the time of contract award, and shall be easily upgraded to be compliant with any 
updates to the PCI DSS standards that are pending within 5 years after commencement 
of revenue service. 

G. The PIN keypad shall employ encryption as required in accordance with banking 
requirements.  The Contractor shall supply all PIN keypads with production encryption 
keys injected in a secure, PCI DSS-compliant manner. 

17.5.12 Ticket/Coin	Return	Bin	
The opening for the Ticket/Coin Return Bin shall be recessed and covered with a clear 
polycarbonate spring-loaded or weighted door that opens inward, and which does not present a 
pinching hazard when opened and closed by patrons.  The door shall be at least 0.25 inches 
thick and completely cover the opening when closed.  The bin and its door shall be robust, 
scratch-resistant, and visually prominent.  The geometry of the bin and its door shall minimize 
intrusion into the machine while the Ticket/Coin Return Bin door is open.  The bin shall be 
designed to drain any liquids placed in the bin to the outside of the MVM.  The preferred 
minimum height of the centerline of the Ticket/Coin Return Bin is at least 24 inches from the 
finished floor. 

As soon as a patron has completed payment for a transaction, or a transaction is canceled, and 
which results in coins or tickets being deposited in the Ticket/Coin Return Bin, a light in the 
Ticket/Coin Return Bin shall begin flashing.  The Ticket/Coin Return Bin light shall continue 
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flashing for five seconds after all tickets and coins have been deposited there by the MVM, or 
until the inter-transaction time-out expires, whichever is longer. 

17.5.13 In	Service/Out	of	Service	Indicator	
Under normal operations, the displays shall indicate that the MVM is functional and is in service 
by instructing the patron to make a selection.  Limited operation of the MVM in the event of a 
component failure, or when possible, complete loss of operation, shall be indicated on the 
Patron Display.  If the MVM is taken out of service by disconnection, loss of power, or by failure 
of the internal power supply or modules, a blank Patron Display or some other visible means 
shall indicate that the MVM is inoperative. 

17.5.14 Information	Signage	Holder	
An information signage holder shall be provided for the front of the MVM to allow suitable 
printed information explaining the operation of the MVM and fares, CTDOT information, and 
service announcements or newsletters.  The information signage holder shall be glazed with a 
polycarbonate panel, which shall be provided with a weather seal and suitably vented to prevent 
condensation.  Information signage size, type, and characteristics shall be determined at the 
Preliminary Design Review, and shall in general utilize the maximum space available on the 
front of the MVM.  CDRL 17-23 

The information signage holder shall be accessible from inside the MVM, and shall be secured 
to the front of the MVM from within. 

CTDOT shall be responsible for the design and production of the signage to be placed in the 
information signage holder.  Completed information signage shall be provided by the CTDOT at 
least 30 days prior to MVM shipment, and shall be installed by the Contractor prior to shipping 
MVMs.  CTDOT 17-3 

17.6 Service	Interface	
Inside the MVM, located within easy reach and viewing while the outer door is open, shall be a 
keypad and display for use by maintenance and revenue service personnel.  (The Patron 
Display may be used for maintenance purposes.) 

The service keypad shall be used to enter access codes and maintenance commands; all 
routine service interaction with the MVM shall be via this keypad.   

The service display shall be used to indicate MVM error codes, and shall have the capability of 
displaying multiple error codes, such that one error code shall not need to be cleared to display 
other error codes. 

The conceptual design of the service keyboard and display, and a preliminary listing of service 
commands, error displays, diagnostic messages, etc. that are available with the service 
interface shall be submitted for CTDOT review and approval at the Preliminary Design Review.  
CDRL 17-24 

17.7 Coin	Processing	Unit	
The MVMs shall accept, dispense for change, and store the following U.S. coins:  nickels, 
dimes, quarters, and post-1978 dollar coins.  The Coin Processing Unit shall also be capable 
(without hardware modification) of accepting a future token, and be capable of accepting at least 
one other denomination of coins for future use. 
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Each MVM shall be equipped with a Coin Processing Unit consisting of the following coin 
handling modules: a coin acceptor/verifier, coin recirculating system, a coin vault, and a chassis 
and its associated wiring and electronic devices.  Each coin storage module (i.e., recirculating 
module, vault) shall be key-locked into the MVM and shall be removable from the MVM without 
tools.  Any module containing coins shall remain secure when removed from the MVM; access 
to money stored in such modules shall be granted only with keys available in the cash counting 
facility as defined. 

The Coin Processing Unit shall automatically switch to an out-of-service condition if any one 
coin processing module is not installed or not operating properly. 

The Coin Processing Unit shall be electrically and mechanically constructed to fulfill the 
requirements of this specification.  Complete performance and status information shall be 
available locally and remotely at the CDS. 

Documentation describing design and operation of the coin processing system including 
verification, rejection, recirculation, change dispensing, and vaulting processes shall be 
submitted for CTDOT review and approval at the Preliminary Design Review.  CDRL 17-25 

17.7.1 Coin	Acceptor/Verifier	
The coin acceptor/verifier shall include a coin insertion mechanism and a verifier to accept only 
the specified U.S. coins.  The verifier shall reject and return to the Ticket/Coin Return Bin 
rejected, counterfeit, excessively bent, and foreign coins, as well as slugs, and other foreign 
objects.  The coin acceptor/verifier shall be capable of accepting and discriminating at least six 
types and denominations of coins. 

The coin acceptance and verification process shall take less than two seconds per deposited 
coin, measured from the instant the coin is inserted into the coin slot until the coin acceptor is 
ready to process another coin. 

The coin insertion mechanism shall be designed so that liquids entering through the slot flow out 
of the MVM to avoid damage to the MVM and its components.  The coin acceptor slot shutter 
shall remain closed until a transaction is selected.  The shutter shall automatically open once a 
transaction has been selected and the fare has been displayed.  The shutter shall close 
automatically whenever one of the following situations occurs: 

 Fare amount due has been inserted into the MVM. 
 Bank card is processed for payment before any cash is accepted. 
 Cancel button has been pressed or the transaction is automatically canceled. 
 Coin vault is full. 
 Coin is jammed. 
 MVM or Coin Processing Unit switches to an out-of-service condition. 
 The patron changes transaction selection to a type not available due to stock depletion 

or other malfunction. 
 The patron changes transaction selection to a type that cannot be purchased with cash. 

The geometry of the coin path and other provisions of the coin acceptor shall prevent the 
retrieval of coins by fishing such as with wire or attached thread. 

17.7.2 Coin	Acceptance/Rejection	Criteria	
Coins shall be electronically verified based upon their metallic content.  Coin verification shall be 
consistent and repeatable.  The criteria for verifying coins shall be CTDOT-adjustable for each 
coin value. 



   
  

  NFTS – Scope of Work Page 143 

Documentation describing adjustments, revisions, and calibration procedures for the coin 
processing system and the procedure for reconfiguring the Coin Processing Unit to accept other 
coins shall be submitted for CTDOT review and approval at the Preliminary Design Review.  
CDRL 17-26 

The Contractor shall furnish any equipment necessary to adjust the Coin Processing Unit and to 
reconfigure the Coin Processing Unit for other coins at the completion of the Factory 
Acceptance Testing as defined.  CDRL 17-27 

17.7.2.1 Coin	Acceptance	Rate	
The coin acceptor/verifier shall meet the following acceptance rates: 

 98% of valid coins shall be accepted upon initial insertion. 
 99% of valid coins shall be accepted upon one reinsertion. 
 All known counterfeit coins, common slugs, foreign coins, and coins of denominations 

not accepted by the MVM shall be rejected upon every insertion. 

The acceptance rate (AR) is defined as follows: 

 
 
 
 
where:  I = Total number of valid coin insertions 
  R = Total number of valid coin rejections 

17.7.2.2 Coin	Accuracy	
The coin acceptor/verifier shall identify valid acceptable coins with at least 99.99% accuracy.  
Accuracy (A) is defined as follows: 

 
 
 
 
where:  V = Total number of coins accepted 
  M = Total number of incorrectly identified coins 

V

M-V
=A

I

R-I
=AR
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17.7.3 Coin	Recirculating	System	
The coin recirculating system shall include a minimum of five self-filling coin recirculating 
modules.  A recirculating module shall be assigned to each of the accepted US coin types 
(nickel, dime, quarter, dollar).  The fifth recirculating module shall be reserved for future use, or 
shall be configurable to supply additional recirculating capacity for a CTDOT-selected coin type.   
Each coin recirculating module shall have a capacity of at least 55 coins.  Any future accepted 
coin types shall either be assigned to a future tube or shall be directed to the coin vault. 

The coin recirculating system shall: 

A. Together with the supplemental change supply modules, provide correct change with the 
fewest number of coins when excess payment is made and change is available 

B. Return the value of the inserted coins if a transaction is canceled or aborted 

C. Provide self-replenishing (i.e., recirculating) coin storage 

D. Deposit coins into the coin vault when the recirculating module for that particular coin is 
full, and when a coin type has no recirculating coin module assigned 

The coin recirculating system shall be capable of recycling and returning all specified coin 
values for making change resulting from MVM transactions. The dispensing of all coins shall be 
monitored and verified by sensors. 

If the cancel button is activated before completion of the transaction, or the transaction is 
otherwise aborted, coins equal to the value of inserted coins shall be returned to the Ticket/Coin 
Return Bin.  

The MVM shall automatically detect the location of each recirculating coin module, continuously 
monitor the contents of each, and adjust its operation accordingly.   

Coins jams shall be minimized under all operating conditions. 

Coin recirculating modules shall provide for the safe deposit and secure storage of coins.  At no 
time shall a removed recirculating module provide unauthorized access to coins.  If a removed 
recirculating module would expose coins to unauthorized access, the design of the coin system 
shall require the module to be emptied into the coin vault prior to being removed from the MVM.  
The MVM shall record the value and denominations of any coins transferred to the coin vault; all 
necessary MVM data registers shall be updated to reflect the transferred coins and an audit 
ticket shall be automatically printed to reflect the quantity and denominations of coins 
transferred to the vault. 

The MVM shall provide authorized revenue service personnel a distinct command to manually 
initiate the addition of coins to the coin recirculation system.  With the MVM outer door open, it 
shall be possible to randomly insert coins into the coin validator, allowing the MVM to monitor 
the denominations of inserted coins.  The coin recirculating system shall then deposit the coins 
into the appropriate recirculating modules.  At the initiation of recirculating coin replenishment, 
an audit receipt shall be printed showing the number of coins in each tube; at the conclusion of 
replenishment, another audit receipt shall be printed showing the new quantities in each 
recirculating module and the total value of coins added.  All necessary MVM data registers shall 
be updated to reflect the additional coins. 

17.7.4 Coin	Vault	
Each MVM shall be equipped with a removable coin vault having a capacity of at least 300 cubic 
inches.  The coin vault shall function as an end collection container for coins.  Coins shall enter 
the coin vault through an opening in the coin vault.  Using sensors or other means, the MVM 
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shall confirm the passage of all coins to the coin vault; failure to detect a coin being deposited 
into the coin vault shall be considered a jam and shall cause the MVM to cease accepting coins.   

It shall not be possible to open the coin vault while it is installed in the MVM, nor shall it be 
possible to install an open or unlocked coin vault into the MVM. 

When properly installed in the MVM, it shall be impossible to access coins in the coin vault 
without damaging the vault in an obvious manner. 

The coin vault shall be designed and constructed as a safe box of sturdy construction, 
manufactured from hardened steel or steel alloy of similar strength or other CTDOT approved 
material, and shall withstand regular removal, replacement and normal handling without 
deformation or in any way interfering with the insertion and removal process.   

When a full coin vault (containing no less than 250 cubic inches of mixed US coins) is dropped 
from a height of three feet onto a concrete floor on any corner or side, the vault shall remain 
fully operational, shall suffer no more than cosmetic damage, shall not open, nor shall its locking 
mechanism be impaired.   

The coin vault shall have a handle or handles placed to avoid injury, which provides adequate 
gloved-hand clearance for easy insertion, removal and carrying.  The maximum weight when full 
shall not exceed 40 pounds. 

Provision shall be made to detect a full coin vault and a nearly full vault, which shall cause an 
event to be recorded and transmitted to the CDS.  The determinations of full and nearly full 
conditions shall be independently software controllable and adjustable by CTDOT.  The MVM 
shall cease to accept coins (i.e., enter “No Coins Accepted” mode) when the coin vault becomes 
full, but change shall continue to be dispensed as necessary from the coin recirculating and 
supplemental change storage systems. 

17.7.5 Coin	System	Security	Interlocks	
The recirculating coin modules and coin vault shall be locked into the MVM and shall be 
provided with security interlocks to restrict access to monies on a “need to gain access” basis.  
A security interlock in the MVM shall ensure that revenue shall leave the recirculating coin 
modules for transfer into the coin vault only when a bona fide coin vault is inserted fully in its 
operating position.  The coin vault shall be installable in one unique position, and concealed, 
tamperproof sensors shall detect when a coin vault has been properly installed.  The coin vault 
and storage units shall be locked into the MVM in such a manner that they do not interfere with 
maintenance of the coin acceptor mechanism. 

The coin vault shall be self-locking and self-sealing, so that when it is removed from the MVM, it 
cannot be opened locally or re-inserted in an MVM without emptying the contents of the vault 
through authorized means.  Access to coins shall not be possible at any time during 
maintenance or revenue transfer operations, but shall only be accessible by controlled-key lock. 

Each coin vault and recirculating module shall have a visually and electronically readable 
component code and serial number.  The MVM shall automatically read and verify as valid the 
component code and serial number of each inserted coin storage module.  This information 
shall be made available both locally at the MVM and remotely at the CDS.  The MVM shall read 
the electronically readable component code at a frequency fast enough to ensure that the 
component cannot be exchanged without the MVM detecting the removal of the unit.  The 
electronically readable component code and serial number shall not require the connection or 
disconnection of cables when replacing the coin storage module. 
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Each component code and serial number shall also be provided on a securely attached but 
replaceable tag.  This tag shall made of etched or stamped metal or other CTDOT approved 
material, and shall be oriented upright and visually readable when the coin handling module is 
installed in the MVM. 

If a coin storage module is removed or replaced while the MVM is out of service, when the MVM 
is restored to service, the MVM shall automatically adjust all appropriate money counters to 
reflect that a module has been exchanged or removed. 

17.7.6 Change	Dispensing	
The MVM shall dispense change using the fewest number of coins possible.  When a coin 
required for change is available in both the recirculating coin system and a supplemental coin 
hopper, change shall be dispensed from the recirculating coin system first. 

A series of programmable parameters shall allow the MVM to limit the amount of change 
dispensed in the event that surplus cash is deposited for the selected fare.   

17.7.6.1 Per‐Denomination	Change	Limits	
For each denomination of coin issued as change, a separately programmable maximum 
quantity to be dispensed for any single transaction shall be provided.  These parameters shall 
be adjustable by CTDOT at the CDS, and shall be initially set to: 

 20 nickels 
 10 dimes 
 12 quarters 
 19 dollar coins 

As initially configured, no transaction shall result in more than 20 nickels, 10 dimes, 12 quarters, 
or 19 dollar coins being issued as change. 

17.7.6.2 Maximum	Change	Payout	
A separate adjustable parameter shall determine the maximum value of change that can be 
dispensed for any given transaction.  (This value must be set so that it is not more than the sum 
of the denomination quantity limits, or less than the largest denomination of accepted bill, 
whichever is smaller.)  The maximum change parameter shall be individually adjustable locally 
at each MVM and at the CDS. If a pending surplus payment would result in change that 
exceeds this value, the transaction shall be automatically canceled, an explanatory message 
shall be shown on the Patron Display, and all deposited monies returned.  For example, if the 
maximum change parameter is set to $8.00, and the transaction is for a $2 fare, by inference, 
$10 bills are permitted for this transaction.  If the patron then inserts a $1 bill followed by a $10 
bill, the MVM shall cancel the transaction and display a message such as “Maximum change 
value exceeded.” 
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17.7.7 Exact	Fare	Only	Mode	

17.7.7.1 Conditions	for	Exact	Fare	Only	Mode	
The MVM shall enter “Exact Fare Only” mode under any of the following conditions: 

A. The coin recirculating system and the supplemental change storage system together 
have insufficient change to dispense the maximum amount of change as defined by the 
maximum change parameter and as limited by the per-denomination quantities defined. 

B. The coin recirculating system and the supplemental change storage system together 
have less than 19 nickels. 

17.7.7.2 Exact	Fare	Overpayment	Limit	
The MVM shall have a maximum overpayment limit as a parameter adjustable by CTDOT.  This 
parameter shall limit the amount a patron could forfeit if a surplus payment is made while the 
MVM is in Exact Fare Only Mode, and which the MVM cannot supply as change.  This 
parameter shall be individually adjustable for each MVM remotely via the CDS, and shall initially 
be set to $1.00 for all MVMs.  If a pending overpayment (a surplus payment for which the MVM 
cannot make change) exceeds this value, the transaction shall be automatically canceled, an 
explanatory message shall be shown on the Patron Display, and all deposited monies returned.  
Note that if this parameter is set to zero, all overpayments that would result in forfeiture of 
change shall result in canceled transactions. 

17.7.7.3 Exact	Fare	Only	Mode	Operations	
While in “Exact Fare Only” mode, the Coin Processing Unit shall continue to accept inserted 
coins.  If sufficient coins are inserted to restore change-making capabilities, the MVM shall 
resume normal operations. 

While in “Exact Fare Only” mode, the MVM shall always determine if correct change can be 
dispensed for a given surplus payment within the quantity limits defined.  Whenever possible, 
correct change shall be dispensed, even if the MVM is in “Exact Fare Only” mode.  While the 
MVM is in “Exact Fare Only” mode, transactions shall proceed according to the following chart: 
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Figure 17.7.7.3 
Exact Fare Only Mode Transactions 
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The supplemental change storage system need not be fully functional to avoid “Exact Fare 
Only” mode; if the coin recirculating system on its own has sufficient coin stock to make change 
(i.e., it can provide maximum change, and has at least 19 nickels), the MVM shall remain in 
normal operating mode. 
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17.7.8 Coin	Jams	
In the event a foreign object or coin, slug, bent coin, or a coin having a sticky substance on it 
becomes jammed inside the coin acceptor, a coin release mechanism shall cause the jammed 
coin(s) to be released into the Ticket/Coin Return Bin.  While the MVM is in service, activation of 
the cancel push button shall cause the coin release mechanism to activate (either directly via 
mechanical means or indirectly via electronic means). 

When the coin system detects a jam in the coin acceptor, the coin release mechanism shall be 
automatically activated.  At no time shall the coin entry slot open to accept an additional coin if 
another coin is already jammed in the coin system. 

It shall be possible for maintenance and revenue service personnel to gain quick access to the 
jam to remove any jammed object if activation of the cancel push button does not clear the jam. 

17.8 Supplemental	Change	Dispensing	System	
Multi-Function Vending Machines shall provide flexible change-making capabilities to address 
current and future fare structures.  The ability of the MVM to dispense change shall not be 
limited to change that may be available from inserted coins.  In addition to using coins inserted 
by patrons, the MVM shall include a supply of supplemental change that is replenished in bulk 
by CTDOT revenue service personnel. 

The MVM shall be capable of dispensing supplemental change in at least three denominations 
of coins.  As delivered, the MVM shall contain three separate supplemental change-dispensing 
modules, one each for nickels, quarters, and dollar coins.   

The Supplemental Change Dispensing System shall issue change in response to commands 
from the Electronic Control Unit.  Each change dispensing module (also referred herein as a 
“coin hopper”) shall be able to sense that the correct change has been given to the patron and 
that no jam has occurred, and shall signal each action made to the Electronic Control Unit.  The 
ECU shall retain a record of the value of monies dispensed. 

The Supplemental Change Dispensing System shall function as follows: 

A. Coin hoppers shall be used as a supplemental stock of coins for automatic change 
making purposes, and shall operate independently of the recirculating coin system.  

B. The MVM shall use the supplemental coin hoppers as a source of change whenever 
doing so would result in fewer coins being returned as change, or if the recirculating coin 
system is unable to dispense proper change.  However, for any given denomination of 
coin, coins in the recirculating tubes shall be used before those in a corresponding coin 
hopper.   

C. If an incorrect amount is dispensed or a jam occurs, the MVM Electronic Control Unit 
shall generate and store an appropriate event record, and the affected dispensing 
module shall be automatically shut down.  If such a failure results in a patron being 
short-changed, the MVM shall make all necessary attempts to dispense correct change 
from other sources.   

D. Provisions shall be made to detect a repetitive cycle failure, which would dispense 
excess change, and to invoke a positive electrical shutdown to prevent a “jackpot.” 

E. Because the supplemental change modules will be replenished in bulk by CTDOT 
revenue service personnel, the modules shall secure the change in sturdy containers 
equipped with high security locks.  When removed from the MVM, the change storage 
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containers shall remain secure and not allow insertion or removal of cash without proper, 
keyed access. 

F. The supplemental change storage containers shall be of sturdy construction, 
manufactured from stainless steel or other material approved by the CTDOT at the 
Preliminary Design Review, and shall withstand normal handling and regular removal 
and replacement without deformation that would in any way interfere with the insertion 
and removal process.  CDRL 17-28  

G. Rails, shelving, or tracks that guide the containers in and out of position shall also be 
constructed of stainless steel or other material approved by the CTDOT at the 
Preliminary Design Review.  CDRL 17-29 

H. When dropped from a height of three feet on a concrete floor on any corner or side, a full 
supplemental change storage container shall retain its contents, shall not open, nor shall 
its locking mechanism be impaired or compromised. 

I. The supplemental change storage containers shall have a handle or handles placed to 
avoid injury, which provides adequate gloved-hand clearance for easy insertion, removal 
and carrying. 

J. Provision shall be made to detect when each supplemental change storage container is 
near-empty and empty, which shall cause an event to be recorded by the ECU and 
transmitted to the CDS.  The determination of a nearly empty condition shall be software 
controllable and adjustable by CTDOT. 

K. Coins dispensed from the hoppers shall be deposited into the Ticket/Coin Return Bin. 

L. Each supplemental coin hopper shall have a capacity of at least 1,000 coins of any 
denomination chosen by CTDOT. 

M. When full, a supplemental coin hopper shall not exceed 40 pounds. 

N. The MVM shall automatically detect the presence or absence of each coin hopper and 
the type of coins contained in each unit; the MVM shall automatically adjust its operation 
accordingly.  The MVM shall continue to function without a full complement of coin 
hoppers, and it shall not be necessary for all MVMs to be equipped with identical coin 
hopper configurations. 

17.9 Bill	Processing	Unit	
Each MVM shall be equipped with a Bill Processing Unit, which shall accept at least 30 different 
types of bills.  The bill processing system shall accept documents inserted in any of the four 
possible length-wise orientations.  The Bill Processing Unit shall be capable of accepting 
multiple varieties of $1, $2, $5, $10, $20, $50, and $100. 

The Bill Processing Unit shall include a bill validator, bill escrow module, bill vault, and a chassis 
and its associated wiring and electronic devices. 

The Bill Processing Unit shall be a Mars Electronics Incorporated (MEI) model BNA 571-5 or 
CTDOT approved alternate. 

The bill validator, bill escrow module, bill vault, and any other modules that store bills shall be 
electrically and mechanically constructed to fulfill the requirements of this specification.  
Complete performance and status information shall be available locally and remotely at the 
CDS. 
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Within an MVM, no Bill Processing Unit shall function unless all bill processing modules are 
properly installed and connected to the MVM.  The Bill Processing Unit shall automatically 
switch to an out-of-service condition if any one bill processing module is not installed or 
operating properly. 

17.9.1 Bill	Validator	
The bill validator shall accept one bill at a time and shall determine the denomination and 
validity of the document.  If the document is acceptable, the bill validator shall forward it to the 
escrow module.  If rejected, the document shall be returned and gripped so that the MVM 
retains a hold on it until the patron removes the document from the bill validator slot.   

The bill validator shall be designed to reject or expel pieces of paper or other foreign material 
that can be introduced into the bill slot.  A motorized conveyor shall pull the bill into the insertion 
slot once its leading edge is inserted in the slot.  A mechanical blocking function shall be 
provided to prevent withdrawal of a bill after acceptance. 

It shall be possible for maintenance and revenue service personnel to gain ready access to the 
bill path to clear jams.   

The MVM shall be configurable by CTDOT to inhibit the acceptance of any denomination and 
insertion orientation; as delivered, the MVMs shall accept $1, $5, $10, $20, $50 and $100 bills.  
As the US Treasury releases new designs of bills, the Bill Processing Unit shall be capable of 
being programmed to accept the new designs while continuing to accept the current designs.  
The methods and procedures for adjusting the acceptance characteristics of the Bill Processing 
Unit shall be submitted as part of the Preliminary Design Review.  CDRL 17-30 

The MVM shall also be configurable by CTDOT to inhibit the acceptance of any document by 
transaction type.  For example: 

 High-denomination bills may be denied for single-ride ticket purchases.  In such cases, 
whenever a valid bill is rejected due to transaction-specific criteria, the MVM shall not 
cancel the transaction, but present an explanatory message on the Patron Display, such 
as “Please use a smaller denomination.”  Note that this response is distinct from the 
maximum change payout message. 

The bill slot shutter shall open or be activated once a transaction type has been selected and 
the MVM has displayed the fare.  The shutter shall automatically close or be deactivated when 
one of the following situations occur: 

 Fare amount due has been inserted into the MVM. 
 Bank card is processed for payment before any cash is accepted. 
 Cancel button has been pressed or the transaction is automatically canceled. 
 Bill vault is full. 
 Bill is jammed. 
 Bill escrow is full. 
 MVM or Bill Processing Unit switches to an out-of-service condition. 
 The patron changes ticket selection to a type not available due to stock depletion or 

other malfunction. 
 The patron changes transaction selection to a type that cannot be purchased with cash. 

Except when bills are jammed, when the bill validator is removed from the MVM, it shall not be 
possible to retrieve or fish bills from the bill vault. 
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17.9.2 Bill	Acceptance/Rejection	Criteria	
The bill validator shall determine the denomination and validity of both sides of a document by 
dimension checks and pattern and color recognition.  The bill validator shall be able to detect 
counterfeit bills, including copies made in either single or double-sided printing on an electronic 
copier and those made with color printers.   

Document verification shall be consistent and repeatable.  The bill validator shall be adjustable 
to differences in bills in circulation due to bill production and printing variances.  The bill 
validator shall be adaptable to reject fraudulent currency that may be introduced to circulation. 

Valid bills to be accepted by the bill acceptor shall include currency in general circulation in the 
following conditions: 

 New, old, and worn bills 
 Bills that have been folded, then unfolded 
 Bills that have been crumpled, then un-crumpled 
 Bills of current and recent printing series in general circulation 
 Clean and dirty bills 
 Damp bills 

The bill acceptor may reject bills with the following physical defects.  Bills with these defects are 
not considered as valid for purposes of determining acceptance rate: 

 Bills with torn corners with a side length exceeding 0.75 inch 
 Bills with sticky substances, such as tape or food smears 
 Bills with tears in them that exceed: 

 Longitudinally, one quarter of bill length 
 Transversely, one half of bill width 

 Bill that are saturated or have been washed 
 Bills with holes larger than 0.25 inch 
 Bills with staples, or other items attached to the bill 
 Bills with excessive pen, pencil, or marker lines 

17.9.2.1 Bill	Acceptance	Rate	
The bill validator shall meet the following acceptance rates for bills: 

 95% of valid bills shall be accepted upon initial insertion. 
 97% of valid bills shall be accepted within two insertions. 
 All known counterfeit bills, color photocopies of valid bills, duplicates made by other 

known means, foreign bills, and bills of denominations not accepted by the MVM shall be 
rejected upon every insertion. 

The acceptance rate (AR) is defined as follows: 

 
 
 
 
where:  I = Total number of valid bill insertions 
  R = Total number of valid bill rejections 

I

R-I
=AR
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17.9.2.2 Bill	Accuracy	
The bill validator shall identify valid acceptable bills with at least 99.999% accuracy.  Accuracy 
(A) is defined as follows: 

 
 
 
 
where:  V = Total number of bills accepted 
  M = Total number of incorrectly identified bills 

17.9.3 Bill	Escrow	Module	
A bill escrow module shall be part of the Bill Processing Unit.  Once the bills are verified and 
accepted, the bill acceptor shall forward the bills to the escrow module to put in reserve 
temporarily until completion or cancellation of the transaction.  The escrow module shall have 
the capacity to store and return to the MVM patron as necessary a minimum of 15 bills in one 
stack.  When the escrow is full or a CTDOT-adjustable limit of inserted bills per transaction is 
reached (whichever occurs first), the bill acceptor shall cease acceptance of bills. 

In the event a transaction is canceled by the patron, is aborted by the MVM, or the MVM 
switches to an out-of-service condition, the exact same bills inserted for the transaction shall be 
returned through a return slot. The bill escrow return slot shall maintain a grip on the returned 
bills such that the bills do not fall or can be wind-blown from the MVM upon return. 

When a transaction is completed, all bills in the escrow module shall be transported to and 
stored in the bill vault for retention. 

17.9.4 Bill	Vault	
The Bill Processing Unit shall be equipped with a removable bill vault.  The bill processing 
system and the MVM shall support two varieties of bill vaults.  The low-capacity bill vault shall 
have a minimum capacity of 1,000 stacked bills in street condition.  The high-capacity bill vault 
shall have a minimum capacity of 2,000 stacked bills in street condition.  All MVMs and bill 
processing systems shall readily accept either type of vault.  As delivered, all MVMs shall be 
equipped with high-capacity bill vaults, which shall be Mars Electronics Incorporated model 
BNA 542-1 or CTDOT approved alternate.   

A. Bills shall be stored in a neat stack in the bill vault.   

B. It shall not be possible to open the bill vault while it is installed in the MVM, nor shall it be 
possible to install an open or unlocked bill vault into the MVM. 

C. When properly installed in the MVM, it shall be impossible to access bills in the bill vault 
without damaging the vault in an obvious manner. 

D. The bill vault shall be designed and constructed as a safe box of sturdy construction, 
manufactured from hardened steel or steel alloy of similar strength or other CTDOT 
approved material.  The bill vault shall withstand regular removal, replacement and 
normal handling without deformation that in any way interferes with the insertion and 
removal process.   

E. When dropped from a height of three feet on a concrete floor on any corner or side, the 
full bill vault shall remain fully operational, shall suffer no more than cosmetic damage, 
shall not open, nor shall its locking mechanism be impaired.   

V

M-V
=A
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F. The bill vault shall have a handle or handles placed to avoid injury, and which provide 
adequate gloved-hand clearance for easy insertion, removal and carrying.   

G. When full, the bill vault weight shall not exceed 20 pounds. 

H. Provision shall be made to detect a full bill vault and a nearly full vault, which shall cause 
an event to be recorded and transmitted to the CDS.  The determinations of full and 
nearly full conditions shall be independently software controllable and adjustable by 
CTDOT for each MVM.  The MVM shall cease to accept bills (i.e., enter “No Bills 
Accepted” mode) when the bill vault becomes full. 

17.9.5 Bill	System	Security	Interlocks	
The bill vault shall be locked into the MVM and shall be provided with security interlocks to 
restrict access to monies on a “need to gain access” basis defined.  A security interlock in the 
MVM shall ensure that bills shall leave the escrow module for transfer into the bill vault only 
when a bona fide bill vault and escrow module are inserted fully in their proper operating 
positions.  The bill vault shall be installable only in their proper locations and orientations, and 
concealed, tamperproof sensors shall detect when each module has been properly installed.  
The bill vault shall be locked into the MVM in such a manner that it shall not interfere with 
fingertip maintenance of the bill validator. 

The bill vault shall be self-locking and self-sealing, so that when it is removed from the MVM, it 
cannot be opened locally or re-inserted in the MVM without emptying the contents of the vault 
through authorized means.   Access to bills shall not be possible at any time during 
maintenance or revenue transfer operations, but shall only be accessible by controlled-key lock. 

Each bill vault shall have a visually and electronically readable component code and serial 
number.  The MVM shall automatically read and identify as valid the component code and serial 
number of each inserted bill vault.  This information shall be made available in both local and 
remote mode.  The MVM shall read the electronically readable component code at a frequency 
fast enough to ensure that the bill vault cannot be exchanged without the MVM detecting its 
removal.  The electronically readable component code and serial number shall not require the 
connection or disconnection of cables when replacing the bill storage module. 

The component code and serial number of each bill vault shall also be provided on a securely 
attached but replaceable tag.  This tag shall be made of etched or stamped metal or other 
CTDOT approved material and shall be oriented upright and visually readable when the bill vault 
is installed in the MVM. 

All appropriate money counters shall reset automatically when the bill vault is removed. 

If a bill vault is removed or replaced while the MVM is out of service, when the MVM is restored 
to service, the MVM shall automatically adjust all appropriate money counters to reflect that the 
bill vault has been exchanged or removed. 

17.9.6 Bill	Jams	
In the event a bill becomes jammed inside the Bill Processing Unit, the Bill Processing Unit shall 
immediately cease accepting bills and make several attempts to automatically clear the jam.  
Upon failure to clear the jam, the MVM shall cancel the transaction, return all monies possible, 
and leave the Bill Processing Unit out of service. 
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At no time shall the bill entry slot open to accept an additional bill if another bill is already 
jammed in the Bill Processing Unit. 

Except for those jams requiring removal of the bill vault to be cleared, it shall be possible for 
maintenance and revenue service personnel to gain quick access to remove any jammed bill. 

17.10 Smart	Card	Processing	System	
The MVM shall incorporate an ISO/IEC 14443 standard contactless smart card read/write unit to 
process smart card transactions.  The MVM Smart Card Processing System shall be compatible 
with the smart card fare media specified. 

The Smart Card Processing System shall provide the following features: 

A. The smart card read/write unit shall be compliant with both the A and B variants of the 
ISO/IEC 14443 standard. 

B. The smart card read/write unit shall be activated (i.e., the antenna energized) only when 
necessary as a part of transactions involving smart cards. 

C. All smart card transactions shall be individually recorded by the MVM. 

D. All transactions that dispense new or replenish accounts associated with existing Long-
Term User Smart Cards shall require the MVM to communicate with the CDS to create 
or modify the accounts associated with the cards.  If communication with the CDS is 
unavailable, the MVM shall not process Long-Term Use Smart Card transactions. 

E. All transactions that replenish accounts of existing Long-Term Use Smart Cards shall 
proceed only if the associated account is valid (i.e., not hotlisted, suspended, dormant, 
etc.) 

The Contractor shall submit a detailed description of the Smart Card Processing System for 
CTDOT review at the Preliminary Design Review and CTDOT approval at the Final Design 
Review.  CDRL 17-31 

17.11 Bank	Card	Processing	System	
The MVM shall include the necessary module(s) to process bank cards (credit and debit) for the 
purchase of tickets and smart card transactions.  These modules shall provide for the following 
functionality: 

A. All attempts at using non-bank cards (e.g., department store credit cards and gift cards) 
shall be rejected locally by the MVM or by the CDS (without requesting authorization 
from the clearing house).   

B. Each fare table entry (ticket type selection) shall have an associated CTDOT adjustable 
parameter that determines whether the selection can be purchased with a bank card.  
For those fare table entries that are not identified as being available for purchase with 
bank cards, the bank card reader shall not be enabled when the associated ticket type is 
selected.  Such transactions shall be “Cash Only,” and the MVM shall display an 
appropriate message whenever the patron selects such tickets. 

C. Prior to authorizing a bank card transaction, the patron shall be prompted to choose 
whether the transaction is to be a credit or debit transaction. 

D. Distinct bank card transaction time-outs, modifiable by CTDOT where possible, shall be 
provided for each required input. 
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E. The patron shall have the ability to cancel the bank card transaction up until the time 
authorization is received by the MVM. 

F. All bank card transactions shall be screened by the CDS and the bank card authorization 
clearing house prior to issuing ticket(s) or encoding a patron’s smart card.  If the CDS is 
inoperative, or communications to the CDS are disabled, or communications with the 
bank card authorization clearing house are disabled, bank card transactions shall be 
unavailable, and all MVMs shall enter “Cash Only” mode. 

G. All bank card transactions shall be conducted in full compliance with all portions of the 
Payment Card Industry Data Security Standard (PCI DSS).   

The Contractor shall submit a detailed description of the Bank Card Processing System for 
CTDOT review at the Preliminary Design Review and CTDOT approval at the Final Design 
Review.  CDRL 17-32 

17.12 Ticket	Printer/Encoder	System	
Each MVM shall be equipped with a Ticket Printer/Encoder System to meet the requirements of 
this Scope of Work.  A conceptual description of the MVM Ticket Printer/Encoder System shall 
be submitted for CTDOT review and approval at the Preliminary Design Review.  CDRL 17-33 

17.12.1 Function	
The Ticket Printer/Encoder System shall be able to select, cut, print, and dispense tickets and 
passes of different types, using at least two different ticket/pass rolls.  One roll shall be plain 
thermally-sensitive paper, the other roll shall be thermally-sensitive, paper-based Limited Use 
smart card media. 

The expected ticket types to be vended by the MVM are shown in Table 17.2.1. 

In addition, the MVM shall be equipped to print and issue patron receipts and audit tickets for 
accounting and registration requirements of the Contract Documents.  Receipts and audit tickets 
shall print on separate receipt stock.  If a separate receipt printer is used, it shall be subject to 
CTDOT review and approval at the Preliminary Design Review.  CDRL 17-34 

17.12.2 Ticket	and	Receipt	Printing	
A. The printer(s) shall be able to print all alphanumeric characters in both upper and lower 

case and the standard symbols of the ASCII character set.  Printed characters shall be 
produced with a minimum height of 0.12 inches and a height up to 1.0 inch.  The 
approximate height to width ratio of the characters shall be 5:3.  The printer(s) shall be of 
the direct thermal type, with the flexibility of being programmed to print tickets with the 
following configurations. 

 CTDOT-specified graphics 
 Various print sizes on the same ticket 
 Reverse printing (white characters on black background) 
 Composite type over several lines 
 Vertical and horizontal character orientation 

B. The thermal printer(s) shall utilize print heads that provide no less than 100 dots per inch 
of resolution.  Thermal print heads shall be easily replaceable, and shall produce no 
fewer than 250,000 CTDOT tickets without the loss of a single pixel due to wear or 
electronic failure. 
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C. Depending upon ticket type, the Ticket Printer/Encoder shall be capable of printing the 
following information on each ticket: 

 MVM Number – up to eight alphanumeric characters to be provided by the CTDOT 
within 60 days after the NTP is issued  CTDOT 17-4 

 Expiry Date – month, day and the last two digits of the year, totaling nine characters 
(e.g., 02-MAR-14) 

 Expiry Time – four digits separated by a colon and followed by two letters “AM” or 
“PM,” using a 12-hour clock (e.g., 11:45AM, 1:20PM.) 

 Station name or zone where purchased – up to 32 characters 
 Fare type – up to 32 characters 
 Purchase price of the ticket – up to $999.99   
 Secure (encrypted) 2-dimensional barcode representing the information above 
 Other information to be printed on the tickets shall be provided by the CTDOT within 

60 days after the NTP is issued  CTDOT 17-5 

D. All ticket encoding (for Limited Use smart card media) and printing, including any 
CTDOT-specified graphics, shall be completed and the ticket deposited in the 
Ticket/Coin Return Bin within three seconds from start of the print cycle.  For the 
purposes of this requirement, the beginning of the print/encoding cycle shall be defined 
as when sufficient money has been inserted and verified or bank card authorization is 
received to purchase the selected ticket. 

E. Ticket print data shall be clearly legible to patrons and fare inspectors.  Ticket text shall 
be printed in characters as large and clear as possible, consistent with generally 
accepted ticket printing formats.  Printing shall not degrade the physical condition of the 
ticket.  There shall be no extraneous marks placed on the ticket as a result of the printing 
operation. 

F. The printing shall not be erasable with chemicals without leaving any traces of erasure, 
shall be water and fade resistant, and shall not smear, blur, or transfer upon immediate 
handling by a patron.  Character fonts shall not have any missing dots, and all dots shall 
be complete, closed, aligned, and filled.  Contrast shall be uniform throughout the entire 
print.  The Contractor shall submit printing samples on actual ticket stock samples for 
CTDOT approval as part of the Preliminary Design Review.  CDRL 17-35 

G. CTDOT will require occasional ticket print format modifications, or additional ticket types 
for sale from the MVMs.  Such changes shall be able to be performed by CTDOT 
employees.  Ticket printing format, including information to be printed, print location, 
orientation, size and font, shall be controlled by programmable software. 

H. Ticket stocks shall be continuously gripped and positively fed through the ticket issuing 
mechanism from the storage area to the printing area, for subsequent cutting to separate 
the ticket from the remaining stock, and for issue.   

I. The ticket printing system shall sense the progress of the ticket through the printer and 
detect the completion of the ticket dispensing process.  A sensor shall detect when the 
ticket has left the printer on its way to the coin return/ticket bin.  Should the ticket fail to 
clear this sensor, the MVM shall go out of service and return all deposited funds. 

J. A CTDOT-adjustable sensor shall be provided to detect when each ticket stock is 10% to 
25% of capacity.  When this sensor is activated, the ECU shall record as an event and 
transmit to the CDS a ticket stock low condition.  When any ticket stock is depleted, the 
ECU shall record as an event and transmit to the CDS a ticket stock empty condition.  If 
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a patron subsequently selects a ticket requiring stock that the MVM cannot dispense 
(due to stock depletion or other malfunction), the MVM shall display “Selection Not 
Available.”  Alternatively, ticket selections that are unavailable may be omitted from the 
menu of selections available shown on the Patron Display. 

K. Whenever more than one bundle of identical stock is used for additional capacity, the 
MVM shall switch from one ticket stock bundle to another of identical stock, once the first 
bundle has been depleted. 

L. Replacement of stock shall require only rudimentary knowledge of the MVM.  Clearly 
illustrated instructions showing proper ticket stock orientation and feeding procedures 
shall be placed inside the MVM adjacent to the ticket stock holders. 

The Contractor shall submit type of printer, model, and manufacturer for the CTDOT’s approval 
as part of the Preliminary Design Review.   CDRL 17-36 

17.12.3 Ticket	Stock	Description	
The MVM shall dispense tickets from roll stock that is commercially available in the United 
States.  . 

17.12.4 Tickets	to	be	Vended	
MVMs shall vend all ticket types as specified in Table 17.2.1.  At minimum, ticket types, prices, 
printed text, barcode format, and assigned ticket stock shall be CTDOT configurable from the 
CDS.   

17.12.5 Audit	Tickets	
On demand of an authorized technician and as required, the MVM shall produce audit tickets.  
Each audit ticket shall indicate the date, time, MVM number, technician name or number (not 
security code), and other specific information as required.  The Contractor shall supply samples 
of all audit tickets for the CTDOT’s review and approval as part of the Preliminary Design 
Review.  CDRL 17-37 

Where audit tickets provide information that is subject to modification, including coin and bill 
denominations and ticket types, means shall be provided that permit CTDOT to easily modify 
printed text.  For example, should CTDOT decide to accept $2 bills, add a new ticket type, or 
change the name of a ticket type, all affected audit tickets shall be easily reconfigured to 
accommodate the change.  
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At a minimum, the MVM shall provide the following audit tickets. 

Table 17.12.5:  Audit Tickets to be Produced 

Audit Ticket 
Reference 

Section 
Recirculating Coin Replenishment 17.7.3 
Coin Vault Removal / Insertion 17.7.5 
Coin Hopper Removal / Insertion 17.7.5 
Recirculating Coin Storage Removal / Insertion 17.7.3, 17.7.5 
Bill Vault Removal / Insertion 17.9.5 
MVM Configuration 17.21.9.3 
MVM Revenue Status 17.21.9.4 
MVM Current Status 17.21.9.5 

17.12.6 Bank	Card	Transaction	Receipts	
Receipts shall be printed either by the Ticket Printer/Encoder System using audit stock or a 
separate printer for receipts and audit tickets.   

Receipts shall clearly indicate that the document is a receipt and not a valid ticket, shall contain 
at least the following information, and all information as identified in Federal Regulations E and 
Z: 

 MVM Number – up to eight alphanumeric characters to be provided by the CTDOT to 
the Contractor within 60 days after the NTP is issued  CTDOT 17-6 

 Date – month, day and the last two digits of the year, totaling nine characters (e.g., 
03-MAR-14) 

 Time – four digits separated by a colon and followed by two letters “AM” or “PM,” using a 
12-hour clock (e.g., 11:45AM, 1:20PM.) 

 Station name or zone where purchased – up to 16 characters 
 Ticket purchased or smart card transaction type – up to 16 characters 
 Truncated card number (last four digits) and type (Visa, MasterCard, etc.) 
 Transaction amount 
 Authorization number 
 Other information to comply with banking standards, Federal Reserve regulations, and to 

be provided by the CTDOT within 90 days after the NTP is issued  CTDOT 17-7 

17.12.7 Receipt	Stock	Description	
The MVM shall dispense audit tickets and receipts from roll stock that is commercially available 
in the United States.  All receipt stock shall be paper-based and shall meet the requirements 
outlined in these specifications. 
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17.12.8 Ticket	Cutter	Mechanism(s)	
Each printer in the Ticket Printer/Encoder System shall be equipped with a self-sharpening 
cutting mechanism to cut individual tickets and receipts from the roll supply.  Each cutter shall 
perform at least 1,000,000 cuts without requiring replacement or sharpening. 

17.13 Smart	Card	Dispenser	
Each MVM shall be equipped with a Smart Card Dispenser to meet the requirements of this 
Scope of Work.  A conceptual description of the MVM Smart Card Dispenser shall be submitted 
for CTDOT review and approval at the Preliminary Design Review.  CDRL 17-38 

The Smart Card Dispenser shall: 

 Under command of the MVM Electronic Control Unit (ECU), dispense CTDOT-issued 
Long-Term User Smart Card media from an internal stack that shall have a capacity of 
no less than 200 cards 

 Monitor the contents of the card stock stack and transmit an event to the MVM ECU 
whenever available stock is below a CTDOT-configurable low threshold and whenever 
the stack is empty 

 Read the sequential serial number of each card prior to dispensing the card and report 
the number to the ECU upon dispensing the card 

 Secure the contents of the card stack with a high-security lock and key 

 Deposit dispensed cards into the MVM Ticket / Coin Return Cup no more than 2 
seconds after commencing the vending process 

17.14 Electronic	Control	Unit	
Each MVM shall be equipped with an Electronic Control Unit (ECU) to control, store, coordinate, 
supervise, and respond as appropriate to the status, operation, security, and accounting of all 
MVM functions. 

The ECU shall cause the display screen to display instantaneously, with minimal perceptible 
delay to the patron, information that is to be displayed in response to patron input.  For example, 
upon selection of a fare by pressing a push button, the display screen shall react 
instantaneously by displaying the ticket type selected and amount of fare due. 

The ECU shall be equipped with a Central Processing Unit, Random Access Memory, Input and 
Output (I/O), Non-Volatile Memory, removable Solid State Memory Module, and Software 
capable of performing all control and data processing functions of the MVM.  The ECU shall be 
suitable for operation in a transit system trackside environment. 

Whenever the MVM shuts down due to loss of commercial power, upon restoration of power, 
the MVM shall automatically resume operations within 4 minutes. 

A conceptual description of the MVM ECU shall be submitted for CTDOT review and approval at 
the Preliminary Design Review.  CDRL 17-39 
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17.14.1 ECU	Hardware	
The ECU shall be based on an embedded microprocessor or an IBM PC-compatible industrial 
microcomputer system.  The ECU at a minimum shall be equipped with: 

A. A microprocessor with adequate processing speed for the type of service for which it is 
intended. 

B. Adequate random access memory for operating program(s) and other temporary needs.  
The ECU shall have sufficient RAM to avoid the use of virtual memory as a means of 
temporarily supplementing RAM during normal MVM activities.  Provision shall be 
furnished to permit plug-in upgradeability to double the amount of memory initially 
supplied. 

C. Solid-state non-volatile memory device(s) for operating system and application software.  
(Hard disk drives shall not be used for this purpose.)    The primary copy of dynamic 
data registers, status flags, ticket/pass text, fare tables, event records, etc. shall be 
stored on the non-volatile memory device(s).  Capacity shall exceed current storage 
needs by at least 200%. 

D. An interface for removable read/write storage media as required for software upgrades 
and data transfers. 

E. A removable solid-state memory module (SSMM) for backup of dynamic data stored in 
the primary non-volatile memory device(s). 

F. Additional (unused) communication ports, minimum of two, or the ability to communicate 
with at least two additional internal modules without requiring additional ECU hardware. 

G. Keypad and display for entry of commands to retrieve, display, and print diagnostic, 
status, accounting, and registration data locally at the MVM. 

H. An internal clock. 

I. Ethernet (minimum 100 Mbps) and other communications interfaces as required to 
support external communications.     

J. A “watchdog” timer circuit that automatically initiates an orderly operating system restart 
(i.e., a system shutdown and reboot) in the event of a software-induced failure such as a 
total suspension of all activities. 

K. Components as necessary to support the Voice Messaging System. 

The ECU hardware shall be subject to CTDOT review and approval as part of the Preliminary 
Design Review.  CDRL 17-40 

17.14.2 Data	Memory	
A programmable memory shall be provided to contain all station names and designated zones, 
all types of tickets and passes, and a minimum of two sets of fare tables (one current, one 
future). 

All data corresponding to ticket/pass sales, smart card transactions, MVM status, and/or 
diagnostics shall be stored in the data memory for accounting and registration, and shall be 
processed to accommodate the requirements of this Scope of Work.  Non-volatile data storage 
shall be provided for accounting, registration, and event data; the contents of these registers 
shall be updated with each transaction or event.  A second copy of the contents of the non-
volatile data registers shall be stored on the removable solid-state memory module as defined.  
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All MVM sales, status, and event data shall be successively and safely registered, even if a 
power failure occurs. 

The ECU shall also store in memory a list of invalid smart card serial numbers.  

17.14.3 Removable	Solid	State	Memory	Module	
All dynamic data that is unique to each MVM, including configuration, register, status, and event 
data recorded in the ECU non-volatile memory, shall be duplicated in a removable Solid State 
Memory Module (SSMM).  As the name implies, the SSMM shall incorporate no moving parts.  
The SSMM shall be subject to CTDOT review and approval at the Preliminary Design Review.  
CDRL 17-41 

In the event that the ECU or the primary non-volatile memory device becomes inoperative and 
must be replaced, data from the SSMM shall be copied to the new primary memory device 
before the MVM returns to service.   

In addition: 

A. The SSMM shall use non-volatile memory and store required data to reactivate an MVM 
to its previous working state without further data entry.  Configuration and other 
information that is generic to all MVMs, such as fare tables, ticket/pass text, display text, 
and the CTDOT-issued Long Term Smart Card hotlist, may be stored on the SSMM or 
may be retrieved by the MVM from the CDS upon re-initialization.  If restoration of an 
MVM requires data to be retrieved from the CDS, alternate methods of retrieving this 
data shall be provided for times when the CDS or data network are inoperable. 

B. The SSMM shall be readily accessible and easily exchanged without the use of tools.   

C. When an ECU (or primary non-volatile memory) is replaced, the removable Solid State 
Memory Module from the faulty ECU will be installed in the new ECU.  When the new 
ECU is activated, it shall retrieve all data from the SSMM and copy the data to the 
primary non-volatile memory before resuming service.  The Contractor shall submit a 
description of the ECU replacement process for CTDOT review and approval at the 
Preliminary Design Review.  CDRL 17-42 

D. The SSMM shall be capable of storing all MVM dynamic data, and its capacity shall 
exceed current storage needs by at least 200%.   

E. The SSMM shall use flash memory or other similar non-volatile RAM technology 
requiring no battery. 

F. Data in the SSMM shall be updated concurrently with the non-volatile memory internal to 
the ECU; no queuing of updates to the SSMM is permitted.  Data in the SSMM shall at 
all times (to the extent possible due to hardware limitations) be identical to the ECU’s 
primary non-volatile memory so that in the event of ECU failure, no transaction or 
register data is lost. 

G. The contents of the ECU’s primary non-volatile data shall be compared at least once per 
day to the contents in the SSMM.  In addition, this comparison shall be made each time 
an MVM is placed into operation.  Any discrepancies in this comparison shall result in an 
SSMM failure event being recorded by the MVM and reported to the CDS. 

H. The MVM shall require a properly installed and functioning SSMM to enter service. 
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17.14.4 ECU	Clock	
Each ECU shall contain its own real-time electronic clock, which shall be used to generate time 
signals and maintain an accurate record of year, month, day, date, and time and shall be 
properly set upon installation. 

Means shall be provided to retain accuracy of the clock during periods when the MVM is shut 
down.  This shall be sufficient to retain clock accuracy for a period of at least five years.  An 
indication of the need to replace the battery shall be provided prior to the battery requiring 
replacement, or if not available, the MVM maintenance manuals shall clearly identify each 
battery and its recommended replacement interval. 

The clock shall be synchronized and/or reset locally by numeric keypad input and shall also be 
synchronized and/or reset by remote communication from the CDS, no less than once per day.  
The MVM shall also request clock synchronization from the CDS each time the MVM is powered 
up and/or initialized.  If the MVM’s internal clock indicates a time more than 3 minutes different 
from the time as reported by the CDS, the MVM shall generate, record, and transmit to the CDS 
a clock warning event. 

The Contractor shall provide information on local and remote clock reset/synchronization 
functions as part of the Preliminary Design Review.  CDRL 17-43 

17.14.5 MVM	Operating	System	Software	
The ECU shall employ commercially available operating system software.  The operating 
system shall be of the latest version available from the supplier (minimum Microsoft Windows® 7 
or CTDOT-approved equivalent) and be fully supported by the OEM supplier.   The MVM 
operating system shall be capable of performing all tasks necessary to support the MVM and its 
application software, including the ability to perform multiple tasks concurrently and 
communicate with the CDS. 

Upon issuing a command from the internal maintenance keyboard, the ECU operating system 
shall perform an orderly shutdown (preserving all file and data integrity) and restart.  It shall not 
be necessary to cycle power to the ECU to restart the operating system. 

The operating system shall be subject to the review and approval of the Contracting Officer at 
the Preliminary Design Review.  CDRL 17-44 

17.14.6 MVM	Application	Software	
MVM application software shall consist of software code that operates on the ECU for control 
and supervision of MVM functions.   

MVM application software shall also meet the following specifications. 

A. The software shall be designed, coded, and implemented consistent with generally 
accepted software design and coding practices.  Software shall contain appropriate 
levels of security to prevent unauthorized access to software modules. 

B. The software shall be modular in design, user-friendly, and be configurable by CTDOT.  
The software modules shall be written in one industry standard high-level language (not 
microprocessor assembly language). 

C. Using standard inter-process communications or other similar methods, a master 
software application module shall monitor the health of all other executing application 
software modules.  In the event that a malfunction is detected in any application software 
module (i.e., the module fails to transmit a “heartbeat” message), the master software 
module shall reinitialize (i.e., restart) the application module.  Should the application 
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module fail to reinitialize, the master software application module shall cause the MVM 
to perform an orderly shutdown and reboot. 

D. Diagnostic software shall be furnished for testing and troubleshooting of all MVM 
functions.  MVM application software shall include all software packages necessary for 
real-time MVM diagnostics and accounting and registration communications between the 
MVMs and the CDS. 

E. The MVM software shall permit CTDOT to control various aspects of the MVM 
operations by varying the values of parameters.  The variable parameters shall be 
modifiable both locally and remotely by downloading information via the CDS.  A 
complete preliminary listing of all variable operational parameters for the MVM shall be 
submitted for CTDOT review and approval at the Preliminary Design Review.  CDRL 
17-45 

F. The CDS shall be capable of downloading updated application software to the MVM 
(individually, in groups, or system-wide).  With new application software remotely loaded, 
a remote command from the CDS to reinitialize the MVM shall result in execution of the 
new application software. 

The Contractor shall submit a description of the MVM application software, depicting all 
functions and transaction flows, for CTDOT review at the Preliminary Design Review and 
CTDOT approval at the Final Design Review.  CDRL 17-46 

17.14.7 Fare	Tables	
The MVM and CDS shall be capable of supporting at least three fare tables (one current and 
two future), each with a capacity of at least 256 entries, where an entry in the fare table provides 
all configuration data corresponding to a transaction type selectable by passengers.   

The MVM application software shall be designed to accommodate the existing fare structure as 
reflected in Tables 17.2.1 and 17.2.2.   

17.14.8 Anti‐Virus	and	Anti‐Malware	Software	
Each MVM shall include commercially-available software to detect, prevent, and remove 
software virus programs and other malware.  This software shall be operational at all times 
while the MVM is operating. 

Definitions for virus and malware programs shall be updated regularly.  All MVMs shall receive 
such updates no less than 48 hours after the OEM releases updated definitions.  The CDS shall 
distribute updates for virus and malware program definitions to each MVM. 

17.15 Power	Supply	and	Switches	
The MVM shall have at least two power switches that are easily accessible from within the MVM 
enclosure: 

1. A MAIN power switch that removes all power from all devices within the MVM cabinet 

2. An MVM power switch that removes power from the MVM power supply only 

The MVM may include additional power switches, but all other power switches shall be powered 
through the MAIN switch. 

The MVM shall be equipped with a modular, filtered power supply which shall be connected to 
the incoming grounded electrical service.  The power supply shall be connected to the incoming 
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electrical service and deliver all of the necessary operating voltages for the MVM.  Voltages 
internal to the MVM shall not exceed 125 Volts. 

The MVM power switch shall turn the MVM’s power supply on or off; this switch shall be 
separate from the main circuit breaker that removes all power from the MVM.  While the MVM 
power supply is off, integrity of the non-volatile memory and the internal clock shall be 
maintained.  With the power supply switch off, it shall be possible to service the machine and 
make field repairs and/or module replacement without risking the safety of maintenance 
personnel. 

Power to the MVM power supply shall also be remotely controllable by an IP-addressable power 
switch, such as the iBoot®-G2+ from Dataprobe Inc.  (See http://dataprobe.com/iboot-g2.php.)    
The Contractor shall submit the proposed remote power switch for CTDOT review and approval 
at the Preliminary Design Review.  17-4 

A Ground Fault Circuit Interrupter (GFCI) duplex convenience outlet, plus a secondary duplex 
outlet wired as a load to the GFCI outlet, rated at 125 VAC, 15 amps shall be easily accessible 
within the interior of each MVM.  These outlets shall be installed no less than 4 inches above 
the finished platform, shall be protected by a separate circuit breaker internal to the MVM 
enclosure, and be grounded. 

While the MVM power supply switch is off and the MAIN power switch is on, the following 
devices shall remain powered: 

 The internal service light. 
 The auxiliary GFCI power outlets 
 All internal fans, heaters, and cooling devices 
 The external LED light fixture  
 The Ethernet Switch (powered by an auxiliary GFCI outlet) 

Appropriate warning labels shall be provided on or near any components or cables that may 
have hazardous voltages present while the MVM power supply switch is off.   

Indicator lamps shall identify when each of the various aspects of the power supply are 
functional. 

A conceptual description of the MVM power wiring, switches, and supply shall be submitted for 
CTDOT review and approval at the Preliminary Design Review.  CDRL 17-47 
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17.16 Supplemental	Battery	Power	
The MVM shall be equipped with a battery operated supplemental power supply integral to the 
MVM and connected to the primary power supply.  This battery power supply shall be used in 
the event the incoming voltage falls below the reliable MVM operating voltage and in the event 
of loss of AC power to the MVM.  The supplemental power supply shall contain a battery, a 
trickle-charge circuit, and appropriate indicators.  The ECU shall monitor the power supply’s 
source of power and shall transmit a power alarm to the CDS as soon as it is informed that 
battery power is being utilized.  The supplemental power supply shall be of sufficient capacity to 
permit the MVM to perform the following functions in the event of an AC power failure or fault, or 
other fault that would cause the MVM to shutdown without AC power: 

 If the entire fare value has been collected prior to loss of AC power but after ticket 
printing or smart card encoding has commenced, the transaction shall be completed.  
This includes ticket printing or smart card encoding, issuance of all change due, and 
transfer of inserted money to associated vault(s) or coins/drums/carousels. 

 If loss of AC power occurs before the entire amount has been collected or prior to ticket 
printing or smart card encoding, the transaction shall be canceled and the inserted 
money shall be returned to the patron. 

 Transmit a power loss alarm message to the CDS. 
 Record an event in the MVM’s non-volatile memory indicating date and time of power 

loss. 
 Provide for an orderly shutdown of the MVM such that no data loss occurs. 

At no time shall a transaction be permitted to commence while the MVM is operating on battery 
power. 

Batteries in the supplemental power supply shall have an expected life of no less than 5 years 
of normal use.  An indication of the need to replace the battery shall be provided prior to the 
battery requiring replacement, or if not available, the MVM maintenance manuals shall clearly 
identify each battery and its recommended replacement interval. 

The supplemental power supply shall be subject to Contracting Officer review and approval at 
the Preliminary Design Review.  CDRL 17-48 

17.17 Alarm	Unit	
Each MVM shall be equipped with an alarm unit that shall have the ability to monitor MVM 
security conditions and report them to the Electronic Control Unit (to be forwarded to the CDS).  
The alarm unit and its operation shall be subject to CTDOT review and approval at the 
Preliminary Design Review.  CDRL 17-49 

The alarm unit shall have the following features and perform the following functions. 

A. The alarm unit shall by switch, optical detector, or other means detect status of the outer 
door lock and the opening of the outer door.  The MVM outer door shall be considered 
unsecured or “open” whenever the outer door lock is open or disengaged from its secure 
position.  The alarm unit shall commence its countdown to declaring an intrusion as soon 
as the outer door lock is disengaged from its secure position.  Similarly, the MVM shall 
not commence in-service activation until the outer door is closed and the outer door lock 
is returned to its fully secured position. 

B. The alarm unit shall detect and report pending and active security breaches to the ECU. 
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C. The alarm unit shall be equipped with an electronic or mechanical siren that shall be 
capable of emitting a sound level of at least 110 dB (A) measured at a distance of three 
feet with the door open.  Whenever the siren is sounding, the MVM shall go out of 
service.  When the siren is silenced, the MVM shall perform self-diagnostics, and if 
possible, resume normal operations. 

D. When entry is authorized, the ECU shall cause the alarm unit to disarm.  If not disarmed 
within the prescribed time period, the alarm unit shall activate the siren for a CTDOT-
adjustable period of one to five minutes or until entry is authorized.  Each time the MVM 
is secured, the alarm unit shall reset and resume monitoring MVM security. 

E. Each time a security breach or impact is detected, an event record of the activation with 
date and time shall be created and stored in the non-volatile register memory of the ECU 
and immediately forwarded to the CDS, if communications is available. 

F. The alarm unit shall monitor the security status of the MVM independent of the ECU; if 
the ECU is disabled for any reason, the alarm unit shall continue to operate and monitor 
the MVM for security breaches and impacts. 

G. A rechargeable battery that is trickle-charged while commercial power is available shall 
power the alarm unit.  During power outages, the alarm unit shall utilize battery power to 
continue to monitor the security status of the MVM, and if an impact, unauthorized entry 
or other security breach is identified, the alarm unit shall utilize battery power to activate 
the local siren.  The battery shall have sufficient capacity to operate the siren for at least 
30 minutes and operate the alarm unit for a period of at least 24 hours. 

H. Each MVM shall have a secure local control switch or other secure means that permits 
the alarm system to be disarmed in the event entry must be gained while the ECU or 
maintenance keypad (where security codes are entered) is disabled.  The alarm system 
shall inform the ECU as soon as possible whenever the secure local control switch has 
been used to disarm the unit.  The ECU shall record the event in its non-volatile memory 
and immediately report the event to the CDS. 

I. If a security breach occurs while the ECU is disabled or the MVM is without power, upon 
restoration of power or ECU operation, the alarm unit shall transmit to the ECU that a 
breach occurred; the ECU shall record the event in its non-volatile register memory and 
immediately transmit the alarm to the CDS. 

J. An adjustable impact sensor shall be provided that can detect severe frontal blows to the 
MVM and attempts at unauthorized or forced entry.  The alarm unit shall activate the 
siren as soon as the impact sensor is triggered.  In such cases, the siren shall shut off 
and re-arm after a separate CTDOT-adjustable time period (default 60 seconds) unless 
continued impacts or attempts at intrusion are detected. 

K. The impact sensor shall detect severe blows induced by abusive patrons and vandals, 
and shall be most sensitive to blows applied to the front of the MVM.   Impacts of lesser 
force applied elsewhere to the MVM enclosure shall not cause the siren to sound.  At 
time of delivery, the impact sensor shall be adjusted so that blows that are caused by a 1 
pound object moving at 25 feet per second, applying perpendicular force in an area of 1 
square inch anywhere on the MVM door shall cause the MVM siren to sound.  CTDOT 
shall be able to adjust this sensor for greater or lesser sensitivity. The operation of the 
impact sensor shall be demonstrated for CTDOT review and approval at the Preliminary 
Design Review.  CDRL 17-50 
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L. A glass-breakage sensor shall be provided in the MVM to detect severe impacts and 
breakage of the glass cover of the Patron Display.  When activated, this sensor shall 
trigger an Intrusion Alarm. 

M. The alarm unit and the ECU shall exchange “heartbeat” messages at least once every 
two seconds.  If the ECU detects a failure of the alarm unit, it shall record the event in its 
non-volatile memory and transmit an alarm unit failure message to the CDS.  If the alarm 
unit detects failure of the ECU, the alarm unit shall operate in its stand-alone mode until 
communication with the ECU is restored. 

17.18 Service	Indicator	
Each MVM shall have a visible exterior indication that the equipment is in need of servicing.  
This shall be accomplished by use of one or more blinking lights, visible from a distance of 300 
feet from the MVM.  The service indicator shall be activated under any of the following 
conditions: 

 MVM is out of service (except during power failure) 
 MVM is in Exact Fare Only mode 
 One or more MVM modules has failed 
 Coin vault is near full or full 
 Bill vault is near full or full 
 One or more supplemental change storage modules is low or empty 
 One or more ticket stocks is low or empty 
 A security breach is in progress 
 The alarm siren is activated due to impact detection 
 Communication with the CDS has failed 

CTDOT shall be able to select which of these conditions shall be enabled for the activation of 
the service indicator and which shall not, using the CDS.  This shall be able to be performed at 
any time after the installation of the MVMs and CDS by CTDOT without any Contractor 
assistance through the setting of parameters.  The indicator light(s) and location(s) shall be 
subject to CTDOT review approval as part of the Preliminary Design Review.  CDRL 17-51 

17.19 Security	Camera		
The MVM front panel shall include a convex “fish eye” mirror positioned so that MVM users may 
see if someone is behind them in close proximity.  This mirror shall be a “two-way” mirror, 
behind which shall be a security camera (internal to the MVM) to view out the front of the MVM 
through a hole in the door that is covered by the mirror. 

At pre-selected point in the maintenance and servicing process, as selected by CTDOT, and at 
specific steps during purchase of ticket by the passenger, the camera shall record the image 
and store it on the MVM hard drive.  Each of these recorded images shall be stored on the MVM 
internal storage device and associated with the transaction.  These recorded and stored images 
shall be retained within the MVM until removed locally by an authorized CTDOT technician or 
transferred to the CDS over the data communication system. CTDOT shall be able to select 
specific dates, times and specific intervals to have the image files automatically transferred to 
the CDS from the MVMs.  The system shall also permit these stored images to be automatically 
removed at a specific date or after a specified number of days have passed.  The AFC Central 
Data System shall be capable of modification of these associations and adding new 
associations, based on passenger fare selections or servicing steps.  Alternatively, these 
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cameras shall remain in operation always recording and sending all images via the IT network 
to the proper storage location within CTDOT. 

17.20 Ethernet	Switch	
Each MVM shall include an unmanaged Ethernet switch to consolidate network 
communications.  The Ethernet switch shall: 

A. Provide a minimum of 8 Ethernet ports operating at a minimum 100 Mbps 

B. Be capable of supplying Power Over Ethernet to compatible devices 

C. Be suitable for the anticipated elevated operating temperatures present inside the MVM 

D. Accept cables with standard RJ-45 connectors 

E. Be securely mounted inside the MVM so that the operating condition of all ports is visible 
when the MVM outer door is open 

F. Utilize 125 VAC power, supplied by the auxiliary GFCI power outlet inside the MVM, as 
described in Section 17.15 

The Contractor shall connect all internal Ethernet cables to the switch.  These cables shall 
connect to: 

 The station Local Area Network  
 The Network Interface Card of the ECU 
 The remote IP-addressable power switch described in Section 17.15 
 The security camera described in Section 17.19  

Spare ports on the Ethernet switch shall remain active so that CTDOT technicians can connect 
diagnostic tools and laptop computers to the station LAN. 

The Contractor shall identify the make and model of the Ethernet Switch and submit technical 
documentation for the switch for CO review and approval at the Preliminary Design Review.  
CDRL 17-52 

17.21 MVM	Operation	

17.21.1 Normal	Operations	
Each MVM shall normally be ready to respond to a patron selection when it is in the idle 
condition.  If the MVM is not ready, all operating functions shall be disabled.  A programmable 
display screen and selection buttons shall be provided for patrons to complete a transaction.  
The display screen shall direct the patron through the steps of the transaction with the patron’s 
inputs being entered through push buttons or other means. 

The operating status and fare table configuration of each MVM shall determine the availability of 
ticket and transaction types.  Only ticket and transaction types that are available shall be shown 
on the Patron Display.   

The Patron Display shall indicate amount due upon selection of ticket or transaction type by the 
patron.  The remaining amount due from the patron shall be continuously updated by the 
amount of fare inserted and accepted by the MVM. 

When failures occur during a transaction, the MVM shall make every attempt to complete the 
transaction or return all deposited funds.  If necessary, the MVM shall err in favor of the patron, 
even if it means a possible loss of accounting accuracy. 
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17.21.2 Limited	Operation	of	MVM	
Operation of the MVM shall provide continued but limited operation of the MVM in the event of a 
failure of one or more components; assuming that the failure poses no risk of further damage to 
the MVM or its components, the MVM shall remain in service as long as it is capable of vending 
tickets  or processing smart cards.   

At a minimum, the MVM shall provide the following reduced level of operations: 

Table 17.21.2:  Limited Operations of MVM 

Failure of: Shall Result in Continued Operation as: 

Bill System Coin and/or bank card operated MVM with change making 
capabilities.  Message on MVM to be displayed: “No Bills 
Accepted.” 

Coin System Bill and/or bank card operated MVM with change making 
capabilities provided by the supplemental change storage 
system.  Message on MVM to be displayed: “No Coins 
Accepted.”  If available change denominations warrant, also 
“Exact Fare Only.” 

Supplemental Change 
Storage System 

If insufficient change is available in the recirculating coin 
system, exact fare bill and coin operated MVM; message on 
MVM to be displayed: “Exact Fare Only.”  If the recirculating 
coin system has an adequate coin supply to make change 
(within the per-denomination limits defined), an inoperative 
supplemental change storage system shall have no effect on 
MVM operation. 

Bank Card Subsystem Cash-only MVM.  Message on MVM to be displayed: “Cash 
Only: No Bank Cards Accepted.” 

Smart Card Read/Write 
Module 

New-product vending machine only.  Message on MVM to be 
displayed: “No Smart Card Add-Value Transactions.” 

Ticket Printer/Encoder Smart Card-only machine.  Message on MVM to be displayed: 
“No Tickets Available.”   
 
NOTE:  Operation of the MVM with an inoperable Ticket 
Printer/Encoder shall be CTDOT-configurable.  Each MVM 
shall be individually configurable at the CDS to either remain in 
service (degraded mode) or go out of service in the event of an 
inoperable Ticket Printer/Encoder.   

Receipt Printer  Fully functional MVM without receipts for bank card 
transactions only.  Message on MVM to be displayed: “No 
Receipts Available.” 

Smart Card Dispenser Message on MVM to be displayed: “No New Smart Cards 
Available for Sale” 

Communications with 
CDS 

Cash-only ticket vendor, and no sales or replenishments of 
Long-Term Use Smart Cards.  Message on MVM to be 
displayed: “Cash Only: No Bank Cards Accepted.  No Long-
Term Use Smart Card Transactions.” 

Whenever possible, the MVM shall remain in service even if multiple failures occur; for example, 
it shall be possible for the MVM to simultaneously be in both “No Coins Accepted” mode and 
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“Exact Fare Only” mode.  These limiting conditions that affect the passenger payments and 
selections shall be indicated on the passenger display in a manner to easily identify that the 
MVM is not in full service.  The MVM shall go out of service only when one or more of the 
following occur: 

 A component necessary to support all MVM operations fails, such as the Electronic 
Control Unit, power supply, patron keyboard, etc. 

 All payment accepting modules fail (coin acceptor, bill acceptor, Bank Card Subsystem) 
 Both the Ticket Printer and the Smart Card Read/Write Module fail 
 Other operational conditions as defined herein occur 
 Other conditions as approved by the CTDOT during the Final Design Review  CDRL 

17-53 

Whenever possible, the MVM’s Electronic Control Unit shall indicate the limited operating 
condition to the CDS. 

17.21.3 Transaction	Speed	
The assumed speed of MVM transactions is a critical parameter in the calculations used to 
determine the number of MVMs required at each platform.   

17.21.3.1 Cash	Transactions	
For ticket transactions purchased with cash, transaction time is defined as the time from 
completion of ticket selection to when all tickets are deposited in the Ticket/Coin Return Bin and 
all change is returned.   

Assuming: 

 All inserted coins and bills are inserted at maximum possible speed, 
 All inserted coins and bills are accepted on the first insertion, and  
 All transactions are for the purchase of a single ticket,  

The time required to complete the sample transactions listed below shall not exceed the 
following. 

Table 17.21.3.1: Maximum MVM Transaction Times 

Sample Transaction 
Content 

Maximum Time 
to Complete 

One bill inserted 
Two coins returned 

10 seconds 

Four coins inserted 
Two coins returned 

12 seconds 

Two bills inserted 
Four coins returned 

15 seconds 

One bill inserted 
Four coins inserted 
Two coins returned 

17 seconds 

Five bills inserted 
Four coins returned 

25 seconds 

For all ticket purchase transactions, the time from acceptance of the last coin or bill to deposit of 
the first ticket in the Ticket/Coin Return Bin shall not exceed 3 seconds. 
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Where transactions produce multiple tickets, the time between successive tickets being 
deposited in the Ticket/Coin Return Bin shall not exceed 2 seconds each. 

For all cash transactions, the time between the completion of the transaction (i.e., when all 
tickets and all change are deposited in the Ticket/Coin Return Bin, and when any CTDOT-
issued Long Term Smart Card re-encoding is complete) and the MVM’s readiness to begin 
another transaction shall not exceed 5 seconds, or the inter-transaction time-out defined, 
whichever is longer. 

If a transaction is canceled before cash payment is complete, all inserted money shall be 
returned and the MVM shall resume its idle condition within 7 seconds, or the inter-transaction 
time-out defined whichever is longer.  This interval shall apply under normal operating 
conditions, when no more than 10 coins and 5 bills have been inserted.   

Where possible, MVM speed shall be optimized by the use of concurrent activities.  For 
example: 

 Dispensing of change shall occur concurrently with the transfer of any inserted bills from 
the bill escrow into the bill vault.   

 If change requirements call for dispensing change from multiple devices (the 
recirculating coin system and one or more modules of the supplemental change storage 
system), devices shall be activated simultaneously. 

 If a canceled transaction requires the return of coins and bills, the MVM shall direct both 
the coin and bill systems to do so simultaneously. 

17.21.3.2 Bank	Card	Transactions	
Transaction times for bank card transactions, measured from the time a bank card is read by 
the Bank Card Subsystem to the time a ticket is dispensed or CTDOT-issued Long Term Smart 
Card encoding is complete, shall not exceed the following times (excluding PIN entry time and 
clearing house processing time): 

A. When the CDS is on-line with the clearing house: 3 seconds; 

B. When the CDS is not on-line with the clearing house, with attempt to establish 
communications: 5 seconds. 

For all bank card transactions, the time between the completion of the transaction (i.e., when all 
tickets and receipts are deposited in the Ticket/Coin Return Bin, and when any CTDOT-issued 
Long Term Smart Card re-encoding is complete) and the MVM’s readiness to begin another 
transaction shall not exceed 5 seconds, or the inter-transaction time-out defined whichever is 
longer. 

For those transactions where the patron has requested a receipt, the receipt shall be deposited 
in the Ticket/Coin Return Bin within three seconds after all tickets are deposited in the 
Ticket/Coin Return Bin, or after successful encoding of the patron’s CTDOT-issued Long Term 
Smart Card. 

If a transaction is canceled before the patron’s bank card is read, the MVM shall resume its idle 
condition within 5 seconds, or the duration of the inter-transaction time-out defined, whichever is 
longer. 

17.21.3.3 Smart	Card	Transactions	
Smart card read actions, as measured by the time the patron presents a card to the MVM Smart 
Card Reader until all transaction information is shown on the MVM Patron Display, shall occur in 
no more than 500 milliseconds.  The card processing shall include checking of all data, 
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including maximum-sized lists, performing the necessary computations, and displaying results 
as required.   

For CTDOT-issued Long Term Smart Card account replenishment transactions, the time from 
acceptance of the last coin or bill, or the time from receipt of bank card authorization, to 
presentation of the Smart Card Transaction Results Display shall not exceed 1 second. 

17.21.4 Cancel	Functions	
In the event that one of the following conditions occurs prior to commencement of ticket/pass 
issue or encoding a presented smart card, the ECU shall initiate a cancel signal, causing all 
deposited monies to be returned and the transaction canceled.  Whenever a transaction in 
progress is canceled, an explanatory message shall be shown on the Patron Display for a 
period equal to the inter-transaction time-out. 

A. Cancel Button – Actuation of the cancel button shall cancel the transaction.  Note that if 
the patron manually cancels a transaction before any payment has been made, the 
MVM shall immediately return to the idle screen.  Once ticket issuing or smart card 
encoding has begun, the cancel button shall have no effect.   

B. Time Out – Time out shall occur if a transaction is not continued within CTDOT 
adjustable time spans. 

C. Change Payout Limit Exceeded – Deposit of an amount for a selected fare that would 
result in exceeding the maximum change payout shall cancel the transaction.  The 
change payout limit shall be specified by the CTDOT within 60 days after the NTP is 
issued and shall be a programmable, adjustable parameter by CTDOT.  CTDOT 17-8 

D. Overpayment Limit Exceeded – Deposit of an amount in excess of a permitted limit of 
overpayment while the MVM is in “Exact Fare Only” mode, and which the MVM cannot 
supply as change, shall cancel the transaction.  The limit of overpayment shall be 
specified by the CTDOT within 60 days after the NTP is issued and shall be a 
programmable, adjustable parameter by CTDOT.  CTDOT 17-9 

E. Excessive Coins or Bills Inserted – Insertion of quantities of coins or bills greater than 
programmable limits (initially set to 12 bills and 30 coins but adjustable by CTDOT) shall 
cause the MVM to cancel the transaction and return all deposited funds. 

F. Shutdown – Unless otherwise specified elsewhere in this Scope of Work, any shutdown 
condition, including AC power failure, shall result in cancellation of the transaction, the 
return of all deposited funds, and orderly shutdown of the MVM. 

17.21.5 Time‐Out	Operations	
As described below, the MVM shall provide CTDOT-adjustable time-out periods to return the 
MVM to the idle state in prescribed times between steps of a transaction and between 
transactions.  Other time-out periods, as applicable to the transaction process, shall also be 
adjustable by CTDOT.  All time-outs shall be identified in the review of the transaction process 
that shall occur at the Preliminary Design Review, and shall be subject to CTDOT approval at 
the Final Design Review.  CDRL 17-54  

17.21.5.1 Intra‐Transaction	Time‐Out	
An intra-transaction time-out function shall be provided which shall limit the time between 
successive steps of any transaction.  These steps shall include inserting the required money, 
processing bank cards or smart cards, presenting a CTDOT-issued Long Term Smart Card, or 
any other patron input after initiating a ticket selection or transaction type.  The timer shall start 



   
  

  NFTS – Scope of Work Page 174 

after selection is commenced, and shall reset and re-start after each patron input, insertion of a 
coin or a bill, presentation of a smart card, or processing of a bank card.  If the patron’s input, 
including the insertion of money, is interrupted for more than a CTDOT-configurable number of 
seconds at any point before the full value of the fare has been collected and ticket issuing has 
been initiated, the transaction shall be automatically canceled.  Upon cancellation, the MVM 
shall display a cancellation message for a separately defined interval (the inter-transaction time-
out) described below. 

While the voice message system is active, the intra-transaction time-out countdown shall 
commence only after the entire voice message is played for the current transaction step. 

CTDOT shall be able to easily program different time spans ranging from 1 to 90 seconds for 
the intra-transaction time-out operation of the MVMs, and shall be initially set to 45 seconds.  

Prior to cancelling a transaction due to intra-transaction time-out, the MVM shall emit a distinct 
tone once per second.  The time prior to cancellation at which point the MVM begins to emit this 
tone shall be CTDOT-configurable, and shall be initially set to 10 seconds. 

17.21.5.2 Inter‐Transaction	Time‐Out	
Similar to the intra-transaction time-out described above, MVM operation shall also provide for 
an inter-transaction time-out.  This timer shall limit the amount of time the MVM waits after 
completion or cancellation of a transaction (except as noted below) before resuming the idle 
state.  During the inter-transaction time-out, the MVM Patron Display shall indicate either that 
the transaction is complete (including reminders to retrieve any tickets, change, and inserted 
CTDOT-issued Long Term Smart Card), or that the transaction has been canceled (including 
reminders to retrieve returned cash and inserted CTDOT-issued Long Term Smart Card).   

While the voice message system is active, the inter-transaction time-out countdown shall 
commence only after the entire voice message is played for the end-of-transaction screen. 

The inter-transaction time-out shall be initially set to 5 seconds and shall be adjustable by 
CTDOT from 1 to 30 seconds in increments of 1 second. 

During the inter-transaction time-out period, all patron selection inputs shall remain active.  The 
MVM shall immediately display the idle screen as soon as any button is pressed or the screen is 
touched (if touch screen interface is used). 

17.21.5.3 Idle	Screen	Time‐Outs	
Two distinct time-outs shall apply while the MVM is displaying the idle screen. 

 Alternate Language Time-Out.  If a patron selects an alternate language while the MVM 
is displaying the idle screen but takes no further action for a CTDOT-adjustable period, 
the MVM shall revert to English.  This time-out shall be adjustable from 1 to at least 120 
seconds in increments of 1 second, and shall be initially set to 30 seconds. 

 Screen Saver Time-Out.  After a CTDOT adjustable period displaying the idle screen, 
the MVM shall display a screen saver.  The screen saver time-out shall be adjustable 
from 1 minute to at least 90 minutes in increments of 1 minute, and shall initially be set 
to 5 minutes. 

17.21.5.4 Bank	Card	Authorization	Time‐Out	
The MVM shall also include a separate time-out parameter to define the time allowed for a 
response from the CDS for bank card transaction authorization.  This parameter shall be initially 
set to 20 seconds, and shall be adjustable by CTDOT in the range of 1 to at least 90 seconds.  
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If the MVM receives no response from the CDS for a bank card authorization within the allotted 
time, the MVM shall cancel the transaction. 

17.21.6 Screen	Saver	
When the screen saver time-out elapses, the MVM shall automatically display a screen saver on 
the Patron Display.  The screen saver shall be downloadable from the CDS and shall be 
CTDOT configurable for each individual MVM.  The screen saver program shall support the 
following: 

 A single static image in any common graphics format, including JPG, TIFF, BMP 
 A repeating “slide show” of static images in common graphics format 
 A video in any common format, including MPEG, WMV, MOV, AVI 

The screen saver shall automatically terminate and the MVM shall display the idle screen as 
soon as any button is pressed or the screen is touched (if touch screen interface is used). 

17.21.7 Automatic	Activation	of	Time‐of‐Day	Fares	
The MVM shall retain a record of current and future fare structures.  Whenever the current fare 
structure includes time-of-day (i.e., rush hour / non-rush hour) fare pricing, the MVM shall 
automatically alter the price of fare products according to the fare structure in effect, and 
according to the date and time indicated by the MVM’s internal clock. 

Patrons shall not be permitted to select whether they wish to purchase a rush or non-rush fare; 
the MVM shall automatically determine the ticket types to be vended. 

The MVM shall also include a CTDOT-adjustable “grace period” that extends the time period 
during which the non-rush hour fares are in effect.  The “grace period” parameter shall be 
adjustable in one-minute increments, which shall be equally applied to the beginning and ending 
times for the non-rush fare.   

17.21.8 Automatic	Activation	of	Day‐of‐Week	and	Holiday	Fares	
The MVM shall retain a record of current and future fare structures.  Whenever the current fare 
structure includes day-of-week (i.e., weekday / weekend) or holiday (i.e., specific dates 
identified as holidays) fare pricing, the MVM shall automatically alter the price of fare products 
according to the fare structure in effect, and according to the day and date indicated by the 
MVM’s internal clock. 

17.21.9 Accounting,	Registration,	Diagnostics,	and	Events	
The Electronic Control Unit shall process and store all ticket/pass sales, smart card transaction 
data, MVM status, event, and diagnostics in the data memory unit and transmit this information 
upon demand to the CDS.  Access to data records at the MVM shall be restricted to authorized 
personnel on a need to know basis.  Data access to be granted depending on authorization 
codes used to gain internal MVM access. 

All recorded data shall be accessible directly from the MVM.  Service personnel shall be able to 
access and print out all data accessible by them on audit ticket stock.  All accounting, 
registration, event, and diagnostic information shall be sent to the CDS and shall on demand be 
transferable to an SSMM within the MVM for later manual transfer to the CDS.  All accounting 
and registration information stored by the MVM on the SSMM shall be protected against any 
unauthorized manipulation. 
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At a minimum, this data shall include the following: 

17.21.9.1 Sales	and	Transaction	Data	
Each ticket sale, pass sale, and smart card reload transaction shall be separately recorded by 
the MVM.  Transaction records shall include at minimum: 

 Unique transaction identification number 
 MVM number 
 Date and time 
 Ticket or pass type, or smart card transaction type 
 Number of tickets or passes in transaction (if applicable) 
 Dollar value by payment method (cash, credit card, debit card, CTDOT-issued Long 

Term Smart Card stored value) 
 Smart card serial number 
 Bonus value added to smart card (if applicable) 
 Overpayment amount (if applicable) 

Sales and transaction data shall be stored in the ECU’s primary non-volatile memory and in the 
SSMM.  The MVM shall continuously retain sales and transaction data records for the current 
and seven (7) previous days in the primary and secondary non-volatile memory devices. 

The MVM shall immediately transmit each transaction record to the CDS upon completion of the 
transaction, or when polled by the CDS. 

When communications with the CDS are disabled, the MVM shall transmit transaction data as 
soon as communications with the CDS are restored. 

17.21.9.2 Master	Status	List	
The MVM ECU shall receive from the CDS the Master Status List (MSL), which shall govern 
how the MVM responds when presented with a CTDOT-issued Long-Term Smart Card.  The 
CDS shall periodically transmit incremental upgrades for the MSL, which the MVM shall 
integrate into its MSL. 

At least once per day, the CDS shall transmit to the MVM the complete updated MSL, which the 
MVM shall use to replace its existing MSL. 

17.21.9.3 MVM	Configuration	
The MVM shall record and update configurations to reflect current status and all changes.  
Current configuration information shall be available to all personnel authorized to gain entry to 
the MVM.  The MVM shall immediately report to the CDS any change in MVM configuration.  On 
demand, the MVM shall print an audit ticket indicating the configuration and the date and time 
each configuration item was changed. 
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At minimum, the MVM shall record and report the following configurations: 

 ECU Operating System release 
 MVM application software release 
 Versions of software / firmware embedded in secondary controllers 
 MVM fare table 
 Anti-virus and anti-malware definitions file 
 Other MVM configuration parameters 

17.21.9.4 MVM	Revenue	Status	
On demand, an audit ticket with MVM revenue status information shall be printed.  This 
information shall be restricted to those personnel with administrative and revenue access 
privileges. 

The complete list of MVM revenue status properties to be recorded and reported shall be 
subject to CTDOT review and approval at the Preliminary and Final Design Reviews.  CDRL 
17-55 

At a minimum, each MVM shall record and transmit to the CDS the following information about 
current revenue status. 

 Serial number of each cash storage device 
 Number and type of coins stored in each coin tube 
 Number and type of coins stored in each of the coin hoppers 
 Contents of bill vault (total and by denomination) 
 Contents of coin vault (total and by denomination) 
 Total value of all money currently stored in all devices 

17.21.9.5 Current	MVM	Status	
Status of the MVM shall be recorded and updated to reflect changes in the MVM’s condition.  
Current status information shall be available to all personnel authorized to gain entry to the 
MVM.  Any change in MVM status shall be immediately forwarded to the CDS.  On demand, the 
MVM shall print an audit ticket indicating all status conditions and the date and time each 
condition occurred. 
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At a minimum, the MVM shall record and report (via the CDS and on-demand printed audit 
receipts) the status conditions as listed in Table 17.21.9.3.  The complete list of MVM status 
properties to be recorded and reported shall be subject to CTDOT review and approval at the 
Preliminary and Final Design Reviews.  CDRL 17-56  

Table 17.21.9.3: Current MVM Status Conditions Recorded and Reported 

Status Category Conditions Reported 
MVM Operating Status OK / Out of Service 
Coin Status OK / No Coins Accepted 
Change Status OK / Exact Fare Only 
Bill Status OK / No Bills Accepted 
Smart Card Status OK / No Smart Cards Accepted 
Bank Card Status OK / No Bank Cards Accepted / No Debit 

Cards Accepted 
Receipt Status OK / No Receipts Available 
Power Status OK / Battery Power 
Communications Status On-line / Off-line 
Module Operating Status (each module, 
including) 

– Bill Processing Module 
– Coin Processing Module 
– Ticket Printer/Encoder 
– Smart Card Dispenser 
– Alarm Module 
– Receipt Printer (if applicable) 
– Bank Card Reader 
– PIN Pad 
– Contactless Bank Card Reader 

OK / Jammed / Out of Service / Fault /  
Not Communicating / etc. 

Patron Selection Button Status OK / Fault / Button Jammed (Specify Button) 
Ticket Stock Status (for each roll) OK / Low / Empty / 
Receipt Stock Status OK / Low / Empty 
Smart Card Dispenser Stock Status OK / Low / Empty 
Coin Vault Status (with serial number) OK / Not Present / Near Full / Full 
Supplemental Change Storage Module Status
(for each module, with serial number) 

OK / Not Present / Jammed / Fault / Low / 
Empty 

Recirculating Coin System Status 
(for each denomination) 

OK / Not Present / Jammed / Fault / Low / 
Empty 

Bill Vault Status (with serial number) OK / Not Present / Near Full / Full 
SSMM Status OK / Not Present / Fault / Data Mismatch 
Security Status OK / Door Unlocked / Door Open / Authorized 

Entry / Intrusion 
Intrusion Alarm Status OK / Intrusion Alarm Active 
Impact Alarm Status OK / Impact Alarm Active 
Patron Display Glass Breakage Sensor OK / Glass Breakage Sensor Active 
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17.21.9.6 Events	Data	
The MVM shall record an event and report to the CDS whenever one of the data elements in 
Table 17.21.9.3 changes state.  In addition, at a minimum, the following events shall be 
recorded by the MVM and reported to the CDS: 

 MVM initialized (i.e., ECU boot) 
 MVM polled by CDS 
 Data downloaded from CDS 
 Anti-virus definitions downloaded from CDS 
 Entry authorized by security code 
 Entry authorized by alarm keyswitch (if applicable) 
 Coin vault removed / installed 
 Bill vault removed / installed 
 Recirculating coin supply replenished (manually) 
 Recirculating coins emptied to vault (manually) 
 SSMM data retrieved 
 MVM clock error (i.e., excessive time difference) 
 Failed/interrupted bank card authorization request 
 Bad smart card presented and invalidated 
 Failed/interrupted smart card transaction 
 Manual diagnostic test routine initiated 
 Supplemental change module removed / installed 

Each event record shall contain, as appropriate, the MVM number, date, time, event code, 
employee identification number, MVM status, component code of inserted or removed 
component, and cash contents by denomination. 

The MVM shall record an event each time the MVM outer door is unlocked and each time the 
MVM door is opened.  Upon successful login of a maintenance or service technician, the MVM 
shall record an event that shall include at minimum the individual accessing the interior of the 
MVM, date, and time. 

Errors caused by communication line problems and any resulting errors shall be recorded. 

Each event shall be capable of being classified into one of at least three priorities.  Event 
priorities shall be adjustable by CTDOT at the CDS.  Each event priority level shall also be 
CTDOT definable as either an on-line or off-line event.  On-line events shall cause the MVM to 
initiate communications to the CDS and transmit information about the event. Off-line events 
shall be recorded locally by the MVM and transmitted to the CDS upon the next polling.  As 
delivered to CTDOT, all event priorities shall be classified as on-line events. 

Events shall also be classified into categories to simplify later reporting and analysis.  Each 
event shall be assigned to one of the following categories: Maintenance, Revenue, 
Administrative, or Other. 

The complete list of events to be recorded and the priority and category of each shall be 
submitted to the CTDOT for review at the Preliminary Design Review, and is subject to CTDOT 
approval at the Final Design Review.  CDRL 17-57 

17.21.9.7 Alarm	Conditions	
Events shall be considered alarm conditions of varying severity.  The assigned priority of all 
alarms shall be configurable by CTDOT.  The MVM shall transmit alarm conditions to the CDS 
as soon as possible.  At a minimum, the following events shall be categorized as alarms (priority 
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3 events shall be categorized as informational events), and as delivered, the alarm priorities 
shall be assigned as indicated: 

Table 17.21.9.7: MVM Alarm Condition Priorities 

Alarm Type Priority 
MVM Revenue Service Alarms 
– Bill vault full 3 
– Coin vault full 3 
– Exact fare mode 3 
– Supplemental change module empty 3 
– Ticket stock empty 3 
– Receipt stock empty 3 
– Smart card stock empty 3 
– Bill vault nearly full 3 
– Bill vault removed 3 
– Coin vault nearly full 3 
– Coin vault removed 3 
– Recirculating coin storage device removed 3 
– Supplemental change module low 3 
– Supplemental change module removed 3 
– Ticket stock low 3 
– Receipt stock low 3 
– Smart card stock low 3 

MVM Maintenance Alarms 
– MVM out of service 2 
– Alarm unit out-of-order 2 
– Bill Processing Unit out-of-order 3 
– Coin Processing Unit out-of-order 3 
– Patron Display out-of-order 2 
– Patron keyboard out-of-order 2 
– Smart card read/write module out-of-order 3 
– Bank card system out-of-order 3 
– PIN keypad out-of-order  3 
– Power loss 2 
– Ticket Printer/Encoder System out-of-order 2 
– Receipt printer out-of-order (if separate) 3 
– Solid State Memory Module out-of-order 3 
– MVM time-of-day clock error 3 

Security Alarms 
– Intrusion (unauthorized entry) 1 
– Intrusion attempt (impact sensor activated) 1 
– Unauthorized removal of cash storage device 1 
– Outer door unlocked or open 2 
– Service entry (authorized entry) 3 

For each alarm event, a corresponding event to clear the alarm shall be transmitted by the MVM 
as soon as the alarm condition is no longer present.  For Revenue Service and Maintenance 
Alarms listed above in Table 17.21.9.7, the alarm condition shall be cleared either automatically 
by the MVM or by manual intervention, as is appropriate to the alarm.  Security Alarms listed 
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above shall remain in effect until the following actions occur, at which time the MVM shall 
transmit a corresponding event to clear the alarm: 

Table 17.21.9.7a: Actions Required to Clear Security and Impact Alarms 

Priority 1 Alarm Action(s) to Clear 

Intrusion (unauthorized entry or activated 
Glass Breakage Sensor) 

Valid login at MVM 

Intrusion attempt (impact sensor activated) Valid login entered at MVM or 60 seconds 
(adjustable) without further impact activity 

Unauthorized removal of cash storage device Valid login of administrative user at MVM 

A description of alarm processing shall be submitted for CTDOT review and approval at the 
Preliminary Design Review.  CDRL 17-58 

17.21.9.8 MVM	Test	Routines	
The MVM shall be capable of conducting a variety of test routines. 

17.21.9.8.1 Self‐Diagnostic Tests 

Each MVM shall automatically perform self-diagnostic tests at regular intervals (at least once 
per day) and each time the MVM is initialized.  Self-diagnostic tests shall at a minimum confirm 
communications integrity with all major modules, and to the extent possible, exercise all electro-
mechanical devices.  Any failures identified during self-diagnostics shall be recorded in the 
MVM’s internal status registers and shall result in corresponding events being recorded by the 
MVM and transmitted to the CDS.  The MVM shall indicate status using a local display and 
printout from the MVM upon request by technician.  Self-diagnostic test routines shall be subject 
to CTDOT review and approval at the Preliminary Design Review.  CDRL 17-59 

17.21.9.8.2 Manual Tests 

Each MVM shall be capable of performing test routines under manual command while the MVM 
is out of service and the front door is open.  These tests shall permit the technician to easily 
determine that a module is functioning properly, and shall operate as follows. 

A. Under no circumstances shall these test routines result in the production of a valid ticket, 
encoding smart card data, coins or bills being deposited in the vaults, or revenue totals 
being altered in any way. 

B. The MVM shall maintain accurate count of manually printed test tickets for those ticket 
stocks that are sequentially numbered. 

C. The results (pass/fail) of all tests shall be displayed using a device or display that is 
visible while the MVM door is open. 
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At a minimum, the following test routines shall be available: 

 Print a voided test ticket (one from each stock) 
 Exercise coin acceptor system (allow coins to be inserted, validated, and returned) 
 Exercise bill acceptor system (allow bills to be inserted, validated, escrowed, and 

returned) 
 Read and display the contents of a Smart Card 
 Request a test credit card authorization from the CDS, either by use of a test credit card, 

or a card of a type that shall be rejected by the CDS. 
 Send test message to the CDS and receive acknowledgment 
 Exercise all display elements of the Patron Display 
 Verify alarm unit and siren functionality 
 Verify ECU and removable Solid State Memory Module (SSMM) contents match  
 Test patron selection keypad, and verify functionality of all buttons and touch screen 

regions (if touch screen interface is used). 

A descriptive listing of all manually initiated diagnostic routines shall be subject to CTDOT 
review and approval at the Preliminary Design Review.  CDRL 17-60 

17.21.9.8.3 Remote Tests 

It shall also be possible to initiate test routines remotely from any Revenue and Maintenance 
Workstation connected to the CDS.  All remote tests shall be conducted only while the MVM is 
out of service but in communication with the CDS.  If the MVM is in service, remote testing shall 
be preceded by a remote command to remove the MVM from service.  Remote diagnostic tests 
shall be subject to CTDOT review and approval at the Preliminary Design Review.  CDRL 17-61 

At a minimum, it shall be possible to remotely instruct the MVM to: 

 Report current status of all modules 
 Remove the MVM from service (and cancel any transaction in progress) 
 Reset the bill acceptor system (cause the unit to initialize and return to idle state) 
 Reset the coin acceptor system (cause the unit to initialize, exercise automatic jam 

clearing, and return to idle state) 
 Reset the Ticket Printer/Encoder System (exercise all ticket stock controls and return the 

Ticket Printer/Encoder System to idle state) 
 Send test message to the MVM and receive acknowledgment 
 Restore the MVM to service. 

Under no circumstances shall the remote exercising of these test routines result in tickets or 
coins being dispensed other than the release of previously jammed tickets, coins, or bills. 

17.22 MVM	Transaction	Procedures	

17.22.1 Ticket	Purchases	
The MVM shall support purchase of tickets using cash, bank card (credit and debit), and stored 
value from a CTDOT-issued Long Term Smart Card.  The user interface design shall endeavor 
to minimize the number of keystrokes and steps required to complete the transaction.   
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17.22.1.1 Ticket	Quantity	Selection	
While the MVM is able to vend tickets, a “Quick Ticket” selection shall be available that enables 
patrons to purchase one full-fare Local / CTDOT ticket with a single button or touch screen 
selection. 

The MVM shall default all ticket purchases to single quantities, and the maximum quantity of 
tickets purchased in any single transaction shall be adjustable by CTDOT.  As delivered, the 
maximum quantity of tickets purchased in a single transaction shall be set to ten. 

The MVM shall also support the purchase of a variable number of tickets in a single transaction.  
When the number of tickets selected is one (the default), pressing the “DECREASE QUANTITY” 
selection button or touch screen region shall have no effect.  When the number of tickets 
selected is the maximum allowed, pressing the “INCREASE QUANTITY” selection button or 
touch screen region shall have no effect. 

As the patron changes selected ticket quantities, the MVM Patron Display shall indicate the 
quantity selected and total amount due.   

As soon as the patron inserts cash or processes a bank card, it shall not be possible to alter the 
number of tickets selected without cancelling the transaction. 

17.22.1.2 Cash	Payment	
 

In normal operating mode, issuing fare media paid by cash shall require the following sequence 
of actions: 

Step 1 Patron selects type and quantity of tickets desired.   

Step 2 MVM shall activate all payment modules and the Patron Display screen shall indicate 
amount due and instructions. 

Step 3 Patron inserts coins and/or bills.  Upon acceptance for first coin or bill, the MVM shall 
disable the bank card and smart card readers.  Display screen shall decrement 
displayed amount due based on money collected by MVM. 

Step 4 When payment up to or in excess of correct fare value has been collected by MVM, 
the MVM disable the coin and bill payment modules and shall issue selected ticket(s) 
and change as necessary.  Ticket(s) and coins shall be deposited in the Ticket/Coin 
Return Bin.  If the MVM dispenses bills for change, bills shall be returned as 
appropriate. 

Step 5 The MVM shall display an appropriate “Transaction Complete” message for a period 
equal to the inter-transaction time-out. 

Step 6 The MVM shall return to idle condition. 

17.22.1.3 Bank	Card	Payment		
Purchasing fare media with a bank card shall require the following sequence of actions: 

Step 1 Patron selects type and quantity of tickets desired.  

Step 2 MVM shall activate all payment modules and the Patron Display screen shall indicate 
amount due and instructions. 

Step 3 Patron inserts and removes bank card, or tags a contactless bank card to the reader.  
Upon successful read of the bank card, the MVM shall disable all payment modules. 
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Step 4 If receipts are available, MVM prompts patron to select whether a receipt is desired.  
If receipts are unavailable, MVM prompts patron whether to continue with no receipt 
or cancel transaction.   

Step 5 MVM prompts and patron selects payment type (CREDIT or DEBIT), then enters 
their Personal Identification Number – “PIN” – for debit cards (or when required for 
EMV-compliant transactions), or billing address ZIP code for credit cards (US 
customers only), and follows other instructions on the display screen.  Upon entry of 
PIN or ZIP code, the MVM shall initiate transaction authorization request to the CDS. 

Step 6 If authorization for the bank card transaction is received, the MVM shall issue the 
selected ticket(s).  In the event a patron’s card is not authorized, the MVM shall 
display an appropriate message and return to Step 2 (showing the ticket(s) selected 
and the amount due).  The patron may then resume the transaction with cash, a 
CTDOT-issued Long Term Smart Card, a different bank card, or cancel the 
transaction. 

Step 7 If the patron opted to receive a receipt, it shall be printed and deposited in the 
Ticket/Coin Return Bin.   

Step 8 The MVM shall display an appropriate “Transaction Complete” message for a period 
equal to the inter-transaction time-out. 

Step 9 The MVM shall return to idle condition. 

17.22.2 Smart	Card	Transaction	Types	
The MVM shall support the following smart card transactions: 

A. Dispense new smart card – Using any payment method, this transaction will enable 
patrons to purchase a new smart card, which shall automatically be associated to an 
anonymous account.  As part of the transaction, patrons may also select to add value to 
the associated account.  If so configured by CTDOT, the MVM shall require patrons to 
add value to the associated account at the time the new smart card is purchased. 

B. Add value to smart card account – This transaction shall recharge the cash value of a 
patron’s smart card account up to a CTDOT-adjustable maximum amount, using cash or 
a bank card.  At no time shall the account’s stored value exceed the maximum allowed. 

C. Add floating period pass to smart card account – Using cash or a bank card for payment, 
this transaction shall add a pending floating period pass to the patron’s smart card 
account, if the account has no other pending floating period pass. 

D. Check status and remaining value of smart card account – This transaction shall display 
on the MVM’s Patron Display the status and value of the card’s associated account. 

17.22.2.1 Purchase	New	Smart	Card	
To purchase a new CTDOT-issued Long-Term Use Smart Card: 

Step 1 Patron selects “Purchase New Smart Card” transaction. 

Step 2 The MVM shall prompt the patron to select from among a menu of stored values to 
add to the new card’s associated account.  If the menu does not include a zero value 
(configurable by CTDOT), the MVM shall require the patron to add a product to the 
card’s account as part of the transaction. 

Step 3 The patron selects a transaction amount from among the choices available. 
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Step 4 The MVM shall display the price of the transaction (including the price to purchase a 
new card and any stored value to be added to the account), open coin and bill slots, 
activate the bank card reader, and prompt the patron to insert money or process 
bank card.   

Step 5 Patron pays for selected transaction.  (See Paragraphs 17.22.1.2 and 17.22.1.3 for 
descriptions of MVM functions for cash and bank card payments.) 

Step 6 When cash payment up to or in excess of the transaction value has been collected 
by MVM, or authorization is received (for bank card payment), the MVM shall: 

– Dispense a new smart card and report the sequential serial number of the 
dispensed card to the CDS as part of the transaction record 

– If excess cash was deposited for the transaction, issue change as required.   

– If payment was made by bank card, the MVM shall issue a receipt if so requested 
by the patron. 

Step 7 The MVM Patron Display shall indicate the value and status of the new card’s 
account and an appropriate “Transaction Complete” message for a period of time 
equal to the inter-transaction time-out. 

Step 8 The MVM shall return to idle condition. 

Note that the patron shall be able to cancel the transaction at any point up to and including Step 
7. 

17.22.2.2 Add	Stored	Value	
To add stored value to a smart card account: 

Step 1 Patron selects “Add Value to Smart Card” transaction. 

Step 2 The MVM shall activate the Smart Card Reader and prompt the patron to present a 
CTDOT-issued Long Term Smart Card. 

Step 3 The MVM shall read the card’s serial number.  If the card is a valid CTDOT-issued 
Long-Term Smart Card, the MVM shall display the current information for the card’s 
associated account, and deactivate the Smart Card Reader. 

Step 4 The MVM shall display a selection of available transactions by which the patron may 
add stored value to the card’s account.  The available selection of values to be 
added shall be limited by the maximum value a card’s account can attain (CTDOT 
adjustable), and shall be further constrained by any calculated bonus values. 

Step 5 The patron selects a transaction amount from among the choices available. 

Step 6 The MVM shall display the price of the transaction, open coin and bill slots, activate 
the bank card reader, and prompt the patron to insert money or process bank card.   

Step 7 Patron pays for selected transaction.  (See Paragraphs 17.22.1.2 and 17.22.1.3 for 
descriptions of MVM functions for cash and bank card payments.) 

Step 8 When cash payment up to or in excess of the transaction value has been collected 
by MVM, or authorization is received (for bank card payment), the MVM shall: 

– If excess cash was deposited for the transaction, issue change as required.   

– If payment was made by bank card, the MVM shall issue a receipt if so requested 
by the patron. 
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Step 9 The MVM Patron Display shall indicate the new value and status of the card’s 
account and an appropriate “Transaction Complete” message for a period of time 
equal to the inter-transaction time-out. 

Step 10 The MVM shall return to idle condition. 

Note that the patron shall be able to cancel the transaction at any point up to and including Step 
7. 

17.22.2.3 Add	Floating	Period	Pass	
To add a floating period pass to a smart card account: 

Step 1 Patron selects “Add Floating Period Pass to Smart Card” transaction. 

Step 2 The MVM shall activate the Smart Card Reader and prompt the patron to present a 
CTDOT-issued Long Term Smart Card. 

Step 3 The MVM shall read the card’s serial number.  If the card is a valid CTDOT-issued 
Long-Term Smart Card, the MVM shall display the current information for the card’s 
associated account, and deactivate the Smart Card Reader.   If the card’s account 
has an existing pending floating period pass, the transaction shall be cancelled with 
an appropriate error message conveyed on the Patron Display. 

Step 4 The MVM shall display a selection of available transactions by which the patron may 
add a pending floating period pass to the card’s account.   

Step 5 The patron selects a transaction from among the choices available. 

Step 6 The MVM shall display the price of the transaction, open coin and bill slots, activate 
the bank card reader, and prompt the patron to insert money or process bank card.   

Step 7 Patron pays for selected transaction.  (See Paragraphs 17.22.1.2 and 17.22.1.3 for 
descriptions of MVM functions for cash and bank card payments.) 

Step 8 When cash payment up to or in excess of the transaction value has been collected 
by MVM, or authorization is received (for bank card payment), the MVM shall: 

– If excess cash was deposited for the transaction, issue change as required.   

– If payment was made by bank card, the MVM shall issue a receipt if so requested 
by the patron. 

Step 9 The MVM Patron Display shall indicate the new status of the card’s account and an 
appropriate “Transaction Complete” message for a period of time equal to the inter-
transaction time-out. 

Step 10 The MVM shall return to idle condition. 

Note that the patron shall be able to cancel the transaction at any point up to and including Step 
7. 

17.22.2.4 Check	Smart	Card	Status	and	Value	
To check the value and status of a Long-Term Use smart card’s account or a Limited Use smart 
card, the MVM shall perform the following steps: 

Step 1 Patron selects Check Smart Card Status. 

Step 2 The MVM shall activate the Smart Card Reader and prompt the patron to present a 
CTDOT-issued Smart Card (Long-Term or Short-Term). 



   
  

  NFTS – Scope of Work Page 187 

Step 3 For Long-Term Use smart cards, the MVM shall read the card’s serial number.  If the 
card is a valid CTDOT-issued Long-Term Smart Card, the MVM shall display the 
current information for the card’s associated account, and deactivate the Smart Card 
Reader. 

For Limited Use smart cards, the MVM shall read the card’s contents and value and 
display the current information and deactivate the Smart Card Reader.  

Step 4 The MVM shall return to idle condition (without displaying a “Transaction Complete” 
message). 

17.22.3 Smart	Card	Transaction	Results	Display	
Whenever the MVM’s Smart Card Reader reads a smart card, the status of the associated 
account or the contents of the card shall be shown in a consistent manner on the Patron 
Display.  Information shown on the display shall indicate the status and content of the card or 
associated accounts after the card is read, and reflect the results of any transactions conducted.  
Smart card or account information displayed shall consist of at least the following: 

 Smart card serial number 
 Default fare category (Adult, Reduced, Student, etc.) 
 Account or Card status (Active, Dormant, Deactivated)  
 Current stored value and pass status (if any, displayed only for active cards) 
 Card expiration date (if applicable) 

The content and format of the Smart Card Transaction Results Display shall be subject to 
CTDOT review at the Preliminary Design Review and CTDOT approval at the Final Design 
Review.  CDRL 17-62 

17.23 MVM	Screen	Flow	
The progression of screens presented to the patron during transactions shall be logical and 
straightforward.  To the extent possible, the MVM screen flows shall follow the steps outlined 
above.   

The Contractor shall provide detailed screen flows depicting “snapshots” of each screen layout 
arranged as a logical flow chart for CTDOT review at the Preliminary Design Review and 
approval at the Final Design Review.  The flow charts shall depict the screen flows for the MVM 
as it will be configured for revenue service, and as configured to support all fare products 
(current and future).  CDRL 17-63 
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18 Retail	Point	of	Sale	Network	

18.1 General	Requirements	
An essential component of the NFTS, for an initial period concluding 5 years after the start of 
NFTS revenue service (and for any optional periods exercised by CTDOT), the Contractor shall 
provide systems and services to establish a Retail Point of Sales Network.  In general, in 
cooperation with participating retailers, the Contractor shall: 

 Implement interfaces with cash register systems at participating retailers to enable 
media purchase and account value replenishment transactions for CTDOT-Issued Long-
Term Smart Cards 

 Package, distribute, and sell new CTDOT-Issued Long-Term Smart Card media  

 Add value to accounts for new and existing CTDOT-Issued Long-Term Smart Cards 

18.2 Fare	Media	Design	
In support of the retail cash register transactions, the Contractor shall define requirements for 
the CTDOT-issued Long-Term Smart Card media designs, including UPC barcodes, magnetic 
stripes, and other such features.  The Contractor shall document all such required fare media 
design features in a submittal provided no later than the Final Design Review.  CDRL 18-1  

18.3 Fare	Media	Packaging	
The Contractor shall package CTDOT-issued Long-Term Smart Card media onto holders or 
other devices suitable for displaying media for sale on in-store racks of comparable gift cards.  
The Contractor shall develop graphic designs and informational text on the packaging in 
coordination with CTDOT marketing staff. 

All fare media packaging designs (excluding graphics and text) shall be subject to CTDOT 
review at the Preliminary Design Review and CTDOT approval at the Final Design Review.  
CDRL 18-2 

CTDOT shall approve fare media package graphics design and text content no later than 180 
days prior to start of fare media distribution.  CTDOT 18-1 

18.4 Fare	Media	Distribution	
The Contractor shall distribute media to participating retailers.  The Contractor shall commence 
services to provide retail distribution (to CTDOT customers) of Long-Term Smart Card media no 
less than 60 days prior to the start of NFTS revenue service.  The Contractor shall maintain 
distribution services such that all participating retailers have sufficient inventory to satisfy 
anticipated and ongoing customer demand 

18.5 Fare	Media	Inventory	
The Contractor shall maintain accurate records of all fare media inventory, including at the 
distribution points and at all retailers.  The Central Data System shall include suitable reporting 
tools to enable CTDOT to monitor and track all inventory for the retail sales distribution channel. 
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18.6 Retailer	Participation	
The Contractor shall identify and select retailers to participate in the NFTS Retail Point of Sale 
Network.  The Contractor shall select retailers in sufficient quantity and geographic diversity to 
ensure that CTDOT’s fare media sales and replenishment services are convenient and 
compliant with all State and Federal regulations, including ADA and Title VI. 

The Contractor shall provide the list and location (in listing and map forms) of participating 
retailers for CTDOT review and approval at the Final Design Review.  CDRL 18-3 

18.7 Retailer	Coordination	
The Contractor shall coordinate with participating retailers to ensure that retailer cash registers 
are able to conduct media sales and account replenishment transactions in time for 
commencement of media distribution and NFTS revenue service. 

18.8 Retailer	Compensation	
The Contractor shall provide and manage all compensation for participating retailers. 

18.9 Retailer	Cash	Register	Interfaces	
The Contractor shall develop the necessary interfaces to enable participating retailer cash 
registers to conduct sale and replenishment transactions.   

For simplicity, all retail cash register transactions to replenish accounts shall be for stored value 
only. 

The retail cash register applications shall enable CTDOT to establish at minimum: 

 The price of a new CTDOT-issued Long-Term Use Smart Card 

 The selections available for account replenishment transactions, including a minimum 
value 

Upon completion of every sale and replenishment transaction, the cash register application shall 
indicate the value of the card’s associated account. 

Retail cash register transaction receipts shall also include a record of the CTDOT-issued card 
transaction, which shall include the card’s sequential serial number, the transaction value, and 
the resulting account balance. 

18.10 NFTS	Central	Data	System	Interface	
The Contractor shall develop the interfaces to enable, at minimum: 

 Retail sales and replenishment transactions to be reported to the NFTS Central Data 
System 

 A card’s account value to be reported to the cash register within 5 seconds after 
completion of a transaction 

 CTDOT to configure the cash register application for the price of new fare media and the 
menu of replenishment transaction values 
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18.11 Transaction	Records	
All Retail Point of Sale Network fare media sale and replenishment transactions shall be 
reported to the NFTS Central Data System within 10 seconds of completion of the customer’s 
retail transaction. 

The transaction records shall include, at minimum: 

 Date, time, and location of the transaction 
 Transaction identification number (unique per location) 
 Transaction type (e.g., new account / add value / both) 
 Card sequential serial number 
 Transaction value 
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19 Administrative	Point	of	Sale	Terminals	
The Administrative Point of Sale Terminal (APOS Terminal) shall be a modular, PC-based 
device, and shall support multiple configurations, depending on the modular components 
included.  The APOS Terminal hardware shall be optimized for its intended use and 
configuration.  The Contractor shall supply two configurations of the APOS Terminal: 

 Front Office Administrative POS Terminal 
 Portable Administrative POS Terminal 

19.1 Administrative	POS	Terminal	Software	
All OEM-supplied operating system and application software shall be subject to CTDOT review 
at the Preliminary Design Review, and CTDOT approval at the Final Design Review.   

19.1.1 Operating	System	

The Administrative POS Terminal shall utilize a standard Microsoft Windows® operating system 
(minimum Windows® 7). CDRL 19-1 

19.1.2 Application	Software	

The Administrative POS Terminal shall use application software that is developed with a high-
level language and that supports all functions described herein. 

19.1.3 Fare	Tables	

The Administrative POS Terminal shall retain in non-volatile memory the current and at least 
two future fare tables.  Each future fare table shall include all entries to reflect the intended fare 
structure and the date and time at which the new fare structure is to take effect.   

19.1.4 Data	Registers	

Each APOS Terminal shall contain registers that track the following information: 

 The unique serial number of the APOS Terminal 
 The total number and value of all transactions completed by the APOS Terminal since 

data was last uploaded to the CDS.  These registers shall be modified only by the 
Administrative POS Terminal itself and shall not be manually alterable. 

 The date and time of the last successful data upload to the CDS.  This register shall be 
modified only by the Administrative POS Terminal itself and shall not be manually 
alterable. 

 The assigned IP address or secure web site to initiate data transfer to the CDS.  This 
register shall be modifiable only by use of a maintenance password. 

 Maximum number and value of transactions that can be conducted prior to uploading 
data to CDS.  These registers shall be modifiable only by download from the CDS and 
by use of a maintenance password. 

19.1.5 Data	Records	

The Administrative POS Terminal shall store records of transactions, events, operator login and 
logout, and diagnostics.  Each data record shall incorporate a unique identification number for 
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that APOS Terminal and day and shall be date/time stamped. Each data record shall be stored 
in the APOS Terminal memory for transfer to the CDS. 

19.1.5.1 Transaction	Records	

Each APOS Terminal patron transaction record shall, at minimum, consist of the following: 

 Sequential transaction number (unique per APOS Terminal) 
 APOS Terminal number 
 Location (where available) 
 User ID 
 Serial number of card 
 Time and date 
 Transaction type (e.g., stored value, pass type) 
 Transaction value 
 Payment amount per payment method 

19.1.5.2 Login	/	Logout	Records	

When a user signs on to the APOS Terminal, the following data shall be stored in a data record: 

 APOS Terminal number 
 Location (where available) 
 User ID 
 Time and date 
 Login attempts 

When the user logs off the APOS Terminal, the device shall store a similar record and shall 
include summaries of the sales and transaction values and counts for each of the various 
transaction types. 

19.1.5.3 Event	Records	

The Administrative POS Terminal shall be capable of recording locally data representing no less 
than 1,000 events, including changes in status and communication problems.  At a minimum, 
each event record shall include: 

 APOS Terminal number 
 Time and date 
 Event code 
 Any associated event data 

19.1.5.4 Diagnostic	Records	

The Administrative POS Terminal shall create data records each time a problem is detected 
during the automatic diagnostic testing.  These records shall be a sub-set of the event records 
identified above and shall include the following additional information: 

 Identifier of the failed test 
 Iteration number of test 
 Reason for test failure (unique code) 
 Additional information to define the nature of the failure 
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19.1.6 Action	List	
The Administrative POS Terminal shall receive from the CDS and store a list smart card serial 
numbers for which specific actions are required (i.e., the Action List).   

A. All smart card transactions shall be confirmed against the Action List, which shall be 
internally recorded by the APOS Terminal.  No smart card transaction shall be 
completed until the smart card serial number has been confirmed to be not on the list.  
Transaction times for smart cards shall include the time necessary to search the 
maximum-length action list. 

B. Whenever a smart card presented to the APOS Terminal is on the Action List, the APOS 
Terminal shall record the transaction and respond according to the action list category 
(i.e., deactivate, suspend, reject, track, etc.)  The “Action List Activity” transaction record 
shall include the APOS Terminal number, date, time, smart card serial number, and the 
card’s current value and status. 

19.1.7 Authorized	Transaction	Limits	

Each APOS Terminal shall have limits that control the number and value of transactions that the 
device may conduct before transaction data must be uploaded to the CDS.  As each transaction 
is conducted, the APOS Terminal shall increment internal data registers that track the number 
and value of completed transactions.  When either data register is within 75% of the defined 
limits for the device, the APOS Terminal shall initiate data communications with the CDS.  Upon 
successful completion of data uploading, the data registers reflecting number and value of 
transactions since last data upload shall be zeroed.  If the APOS Terminal cannot communicate 
with the CDS, the device shall make repeated attempts at communicating at a CTDOT-
configurable interval, initially set to once every 5 minutes. 

If an APOS Terminal reaches the permitted limit of the number or value of transactions without 
data uploading, the device shall discontinue all sales and replenishment transactions until all 
transaction data is successfully transmitted to the CDS. 

19.1.8 Configurability	

In addition to the ability to configure the APOS Terminal hardware for the three versions, the 
APOS Terminal application software shall at minimum support configurability for: 

 Operator interface    
 Operating parameters  
 Products Available for Sale and Upgrade  
 Pricing 
 Payment Method selection  
 Receipt Content  

As described herein, the APOS Terminal shall also support configurability through numerous 
adjustable parameters, centrally controlled and transmitted via the CDS. 

The Contractor shall submit a comprehensive document describing the configurability of the 
APOS Terminal, including a listing of all configurable parameters and their value range, for 
CTDOT review at the Preliminary Design Review and CTDOT approval at the Final Design 
Review.  CDRL 19-2 



   
  

  NFTS – Scope of Work Page 194 

19.1.9 Set‐up	and	Administration	

Before entering service, the APOS Terminal shall require initialization via maintenance activity.  
Maintenance users shall be able to set local configurable parameters and reset data registers 
as necessary.  Once installed, the Administrative POS Terminal shall not enter service until it 
has communicated with the CDS to receive current fare table, application software, 
administrative and maintenance login IDs, Action List, and other configurable data. 

Only APOS Terminals that are recognized by the CDS (as established in the CDS databases) 
shall receive initialization data. 

19.1.10 Anti‐Virus	and	Anti‐Malware	Software	

On each APOS Terminal, the Contractor shall supply, install, and configure client versions of 
anti-virus and anti-malware software that is compatible with the enterprise software.  This 
software shall be operational at all times while the APOS is operating. 

The APOS Terminal shall automatically install updates to the anti-virus and anti-malware 
software upon receipt from the CDS.   

Definitions for virus and malware programs shall be updated regularly.  All APOS terminals shall 
receive such updates no less than 48 hours after the OEM releases updated definitions.  The 
CDS shall distribute updates for virus and malware program definitions to each APOS terminal. 

The Contractor shall identify the anti-virus and anti-malware software package for CTDOT 
review and approval at the Preliminary Design Review.   

19.1.11 APOS	Terminal	Software	Design	Submittals	

The Contractor shall submit descriptions of the APOS Terminal software design for CTDOT 
review at the Preliminary Design Review and CTDOT approval at the Final Design Review.   
APOS Terminal software design submittals shall include: 

 APOS Terminal data registers  CDRL 19-3 
 APOS Terminal transaction, event, login, etc. records  CDRL 19-4 
 APOS Terminal operator interface  CDRL 19-5 
 APOS Terminal Action List storage, update, and processing  CDRL 19-6 
 APOS Terminal transaction limitation procedures  CDRL 19-7 
 APOS Terminal setup and administration procedures  CDRL 19-8 
 APOS Terminal anti-virus and anti-malware software and procedures  CDRL 19-9 

19.2 Functionality	
The Contractor shall present a comprehensive summary of all Administrative POS Terminal 
functionality for CTDOT review at the Preliminary Design Review, and CTDOT approval at the 
Final Design Review.  Also included in this summary shall be the layout of all Administrative 
POS Terminal screens, descriptions of all configurable parameters and tables, and the process 
flows for all transaction types.  CDRL 19-10 
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19.2.1 General	
The Administrative POS Terminal shall satisfy the following general requirements: 

A. When configured to do so, the APOS Terminal shall replace CTDOT’s current cash 
registers and credit card devices with a single integrated system.  

B. The APOS Terminal shall be the primary user interface used by CTDOT clerks for selling 
products and fare media available at the CTDOT-operated retail sales locations.  

C. The APOS Terminal shall be the primary user interface used by CTDOT sales clerks for 
the issuing, loading value or products, reviewing, and updating smart cards. 

D. The APOS Terminal shall manage product menu selections, and payment collection and 
sources. 

E. The APOS Terminal shall interface to the CDS to download fare tables, configuration 
parameters, login authorizations, and other functions described herein, and to upload 
transaction records and other data as required.  Communications with the CDS shall be 
via a wide area network supplied by CTDOT. 

F. Normally, the APOS Terminal shall be in communication with the CDS and report all 
transactions to the CDS as each transaction concludes.  However, if the Terminal is not 
on-line with the CDS, all transaction records shall be stored locally and transferred once 
connected to the CDS is restored.  In addition, all transaction data shall be stored on a 
secure USB drive and manually transferred to the CDS when necessary. 

G. The APOS Terminal shall track the issuance of new smart media and inform the CDS via 
transaction records when each smart media has been placed in circulation. 

H. The APOS Terminal software shall provide selection buttons by which multiple smart 
fare media with identical characteristics and products may be purchased or produced. 

I. The menu and price of all products presented for sale shall be customizable by 
downloading configuration data and tables from the CDS.   

J. The APOS Terminal shall provide the capability by which patrons are permitted to pay 
for their transactions using a combination of the payment methods, cash, credit, and 
check. 

K. The APOS Terminal shall fully comply with the Payment Card Industry’s Data Security 
Standard (PCI DSS) in effect at the time of contract award and this shall be maintained 
throughout the warranty by the Contractor. 

19.2.2 Smart	Card	Sales	Transaction	Types	

The CTDOT clerk shall utilize the APOS Terminal to make the appropriate menu selections and 
collect payment.  Upon collection of payment, the clerk shall present the smart media to the 
APOS Terminal’s CSCP, which shall encode the media according to the selected transaction.  

The APOS Terminal shall conduct the varieties of smart media transactions required to support 
CTDOT’s fare policies in effect at the time of Contract award, and those defined herein.  At 
minimum, these transactions shall include: 

 Issue new fare cards (with and without fare product, and with and without deposit) 
 Add stored value to an issued smart card 
 Add a pending unlimited ride pass to an issued smart card 
 Add a stored ride pass to an issued smart card 
 Conduct a read-only transaction and display the card’s current information 
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At time of issuance, all CTDOT-issued smart cards shall be encoded with user profile 
information. 

At no time shall the Administrative POS Terminal add a pass to a smart card if doing so would 
result in the smart card having more than two passes (active or pending). 

If a smart card has an existing pending pass and no active pass, the APOS Terminal shall 
restrict any second pending pass to be identical to the existing pending pass.  If the patron 
wishes to add two pending passes in one transaction (provided no other pass exists on the 
patron’s card), the Administrative POS Terminal shall restrict the pending passes to be identical.   

All unlimited ride floating period passes shall be encoded in the pending state (without an 
expiration date associated with the pass product).  

19.2.3 Integration	with	Cash	Drawer	and	Payment	Modules	

When configured to process cash transactions, the APOS Terminal shall control a cash drawer 
to securely store coins, currency, coupons, and other instruments of value.  The cash drawer 
shall open only under command of the Administrative POS Terminal, which shall also monitor 
the status of the drawer at all times. 

In addition, when configured, the APOS Terminal shall also include an integrated bankcard 
reader for conducting and authorizing credit and debit card payments. 

19.2.4 Integration	with	Media	Personalization	Equipment	

The Administrative POS Terminal shall include the necessary software and peripherals to 
enable CTDOT to issue personalized cards to customers eligible for specialized fares, CTDOT 
employees, and in support of other fare programs (such as personalized cards for Corporate 
Partners).  Personalized cards shall include the cardholder’s name and photograph printed on 
one side of the card, accompanied by other CTDOT-defined graphics.  In addition, the APOS 
Terminal shall encode personalized cards at the time of issuance with the relevant user profile 
information and other data as necessary to satisfy the transaction and CTDOT fare policies. 

19.2.5 Payment	Methods	

In recognition that CTDOT desires to provide convenient point-of-sales services, the APOS 
Terminal shall support a variety of payment methods.  These shall include: 

A. Cash 

B. Bankcards:  credit and debit, one or more per transaction , but only one bankcard type 
(credit or debit) per transaction 

C. Checks 

D. PayPal®  

E. Exchange of non-smart card fare media 

F. Any combination of the above 

The APOS Terminal shall track, count and accumulate all transaction payments, by method of 
payment.  CTDOT shall be able to enable or disable any of these payment methods to suit their 
operational needs, via the setting of parameters at the CDS. 
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19.2.6 Sales	Procedures	

When configured to conduct sales transactions: 

A. The APOS Terminal shall function as an “intelligent cash register,” allowing patrons and 
clerks to interact in a manner that is as similar as possible to normal retail sales 
transactions.  To that end, the APOS Terminal shall structure each transaction around a 
patron’s desire to purchase smart cards, to add value to existing smart cards, and to 
purchase other non-fare products.   

B. The APOS Terminal shall present the clerk with selections that change as the 
transaction progresses, and prompt the clerk when certain tasks are required. 

C. When issuing a new smart card, the APOS Terminal shall permit the clerk to select 
whether a CTDOT-configurable deposit is to be collected. 

D. Via the Administrative POS Terminal software, the purchase of multiple fare products for 
a single smart card shall be possible with a single (total) amount due shown, and with 
payment collected once.  

E. When adding product to a previously issued smart card is required, the sales clerk shall 
tag the fare instrument to the APOS Terminal Contactless Smart Card Processor 
(CSCP) once at the beginning of the transaction to read the fare card’s current contents.  
After payment is collected, the sales clerk shall tag the fare card a second time to the 
CSCP to encode the fare card with the new fare product.  Alternatively, and preferred, 
the CSCP shall be designed so that smart cards may be placed on the reader for the 
duration of the transaction. 

F. When multiple fare products are being purchased for addition to a single smart card, 
selections shall be editable at the APOS Terminal prior to collecting payment 

19.2.6.1 Cash	Transactions	

Cash transactions shall provide total amount due, shall allow clerk to enter amount tendered, 
and shall display change due. 

The APOS Terminal shall control and monitor the cash drawer, shall open the cash drawer 
when the clerk indicates that payment has been received, and upon calculation and display of 
the amount of change due.   

The APOS Terminal shall require the operator to identify the initial funds bank (i.e., starting cash 
drawer balance) at the start of each shift (main and relief).  Upon logging out or otherwise 
indicating an end-of-shift condition, the APOS Terminal shall produce a report and receipt 
depicting the ending balance of the cash drawer.   

The Terminal shall also support relief shifts, with the replacement of the cash drawer.  The 
APOS Terminal shall also maintain statistics for the relief shift separately and shall not affect the 
main shift information.  
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19.2.6.2 Bankcard	Transactions	

All credit and debit card transactions shall be authorized via the Administrative POS Terminal 
and its connection to the CTDOT bankcard authorization service.  Communication with the 
bankcard authorization service shall be via the CTDOT wide area network.  

For bankcard transactions, the APOS Terminal shall read the card using the bankcard reader. 

If the credit card transaction is authorized by the processing center, the APOS Terminal shall 
activate the electronic signature capture device.  The APOS Terminal shall record the patron’s 
signature and display the captured signature on the APOS Terminal screen for the clerk’s 
inspection. 

Upon the clerk’s confirmation, the patron shall be requested to authorize the transaction using a 
button or touch region on the bankcard processing module.   

When credit card processing is complete, the clerk shall tag the patron’s fare instrument to the 
CSCP, and upon successful encoding, the APOS Terminal shall issue a receipt for the 
transaction that complies with all Federal Reserve Board and relevant industry regulations.   If 
the transaction is not authorized, the sales clerk shall be notified and the patron shall be allowed 
to make alternate payment. 

Debit card transaction processing shall be similar to credit card transactions, except that in lieu 
of collecting the patron’s signature, the patron shall be prompted to enter their Personal 
Identification Number (PIN) using the PIN pad on the bankcard module. 

Similarly, for credit card transactions that require PIN entry, the APOS Terminal shall prompt the 
patron to enter their PIN using the PIN pad in lieu of activating the signature capture device. 

19.2.6.3 Exchange	of	Old	Fare	Media		

The Administrative POS Terminal shall provide means by which patrons may exchange unused 
existing CTDOT fare products (non-smart card) for smart card-based fare products, pro-rated if 
necessary according to policies defined by CTDOT.  Such exchange policies need not be 
programmed into the APOS Terminal, but may be based on manual entry of exchange value. 

19.2.6.4 Non‐Fare	Media	Sales	Transactions	

The APOS Terminal shall support the sale of products that do not involve smart card fare 
media.  All such products shall include entries in the CDS fare table that shall include 
description, price, and applicable sales taxes. 

The APOS Terminal shall support transactions involving non-fare media products independently 
and in conjunction with fare media transactions.  

19.2.6.5 Receipts	

The Administrative POS Terminal shall print a patron receipt for every completed sales 
transaction.   

All receipts for credit and debit card transactions shall comply with all Federal Reserve Board 
regulations and other applicable standards. 

Each receipt shall include a CTDOT-configurable header (in text form), the date, time, store 
location, clerk identification number, device number, and the total value of the transaction. 

At minimum, the APOS Terminal shall, provide the same receipts and reports as the MVM 
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19.2.7 Issuance	of	Personalized	Media	

The Administrative POS Terminals shall provide CTDOT with the necessary features to produce 
personalized long-term use smart cards, encoded with the relevant fare privileges, for each user 
requiring personalized media.  

The APOS Terminal shall support issuance of personalized cards in individual and multiple 
“bulk” production modes.  

A. For individual card personalization, a digital camera controlled by the APOS Terminal 
shall capture the customer’s image in .jpg or other standard graphics file format. 

B. For bulk card personalization production runs, the APOS Terminal shall use data files 
imported from an external source in a Contractor-specified format; the data files shall 
include the customer name, digital photograph, and other information as required. 

C. All transaction records for issuance of a personalized card shall include a record of the 
digital photograph printed on the card. 

D. The Contractor shall supply printing templates (also known as “masks”) using CTDOT-
supplied graphic designs for all personalized card types.  The APOS Terminal shall 
support no less than 10 pre-loaded templates from which the user shall select prior to 
printing.  Where possible, template selection shall be automatic based on card type; for 
example, when selecting a Half Fare or CTDOT Employee ID card, the APOS Terminal 
shall automatically select the appropriate template.   

CTDOT shall supply the graphics for printing templates within 90 days after the NTP is 
issued.  CTDOT 19-1 

The Contractor shall supply printing masks no later than 30 days before the 
commencement of APOS Terminal Factory Acceptance Testing.  CDRL 19-11 

The Contractor shall supply complete documentation describing the format and layout of 
printing templates for CTDOT review at the Preliminary Design Review and CTDOT 
approval at the Final Design Review.  CDRL 19-12 

E. When printing a personalized card, the APOS Terminal shall scale the photo image to fit 
within the area defined by the printing template (i.e., “mask”) without distorting the image 
or changing its native aspect ratio.  

19.2.7.1 Media	Personalization	Process	

The APOS Terminal shall provide the operators with a structured process to produce 
personalized cards individually, for use in cases where the customer is present.  In such cases, 
the APOS Terminal shall prompt the operator for the relevant input required for each step of the 
issuance process, including but not limited to:   

Step 1 Operator queries the customer for their CTDOT account information (login and a 
secret question).  If the customer has an existing account, upon verification, the CDS 
shall transmit to the APOS Terminal the customer’s name and other data as necessary 
and populate the relevant data fields on the APOS Terminal screen.  If the customer 
has no existing CTDOT account, the operator shall assist the customer in creating a 
new account.   
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Step 2 The APOS Terminal shall prompt the operator to enter additional information including:  

 The customer’s specialized fare authorization information (e.g., authorization case 
number, provided by CTDOT, Medicare Card information, retiree number, etc.), if 
applicable 

 The fare category (Full Fare, Half Fare, CTDOT Employee, Concession Fare) 

 If applicable, the specialized fare profile expiration date (default configurable by 
CTDOT; the Terminal shall provide the operator the ability to override the default 
expiration to a shorter validity period) 

Step 3 The APOS Terminal shall prompt the operator to capture a digital photograph, using 
the Terminal’s digital camera.  If the customer has an existing account with a stored 
digital image, the APOS Terminal shall display that image for the operator.  If the 
customer wishes to use the existing photograph (subject to approval and verification 
by the operator), the APOS Terminal shall use the existing image for production of the 
card. 

Step 4 Upon entry of all necessary information and the transfer of the digital photograph to the 
APOS Terminal, the Terminal shall initiate the production of the personalized smart 
card, including all printing and data encoding. 

Upon successful production of the personalized smart card, the APOS Terminal shall store a 
transaction record, including all personalization data, the sequential serial number of the issued 
card, the digital photograph image, and all other transaction data.  The Terminal shall transfer 
the entire transaction record and all accompanying data to the CDS.   

The Administrative POS Terminal shall use distinctive printing templates (or “masks”) according 
to the fare category selected.  

19.2.7.2 Issuance	of	Half	Fare	Media	

CTDOT will issue customers with Half Fare privileges personalized smart cards for their 
individual use.  These smart cards shall incorporate personalized information printed on one 
side of the card, including a digital photograph and the name of the cardholder.   

Using the appropriate customized printing template customized for Half Fare media, the APOS 
Terminal shall print and issue (encode) personalized cards using the appropriate long-term 
smart card stock. 

19.2.7.3 Issuance	of	CTDOT	Employee	and	Operator	ID	Cards	

Using a printing template customized for CTDOT employee ID cards, the APOS Terminal shall 
print and issue (encode) personalized CTDOT employee cards on the CTDOT Employee 
Combination Media.   

During the issuance process, the APOS Terminal shall prompt the operator to enter personal 
information as required by CTDOT personnel policies, and whether the employee is an 
authorized bus operator or maintenance technician; the APOS Terminal shall incorporate all 
information into the issuance transaction record and transmit each record to the CDS.   

CTDOT Employee ID cards with “Operator” or “Maintenance” permissions shall also have such 
permissions printed on the card as part of the personalization process. 

If the issue record indicates that the CTDOT Employee ID is for an operator or maintenance 
technician, the CDS shall automatically add the card’s sequential serial number, type 
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(“Operator” or “Maintenance”), and PIN to the Valid Operator ID List.  (Operator and 
Maintenance PINs shall be the CTDOT Employee Number, entered with other personnel 
information.) 

19.2.7.4 Issuance	of	CTDOT	Concession	Fare	ID	Cards	

Immediate CTDOT employee family members and CTDOT retirees are eligible for concession 
fares on all CTDOT services.  Currently, the fares are free, but the NFTS shall support setting 
these concession fares independently of all other fare categories. 

Using a printing template customized for CTDOT concession fare IDs, the APOS Terminal shall 
print and issue (encode) personalized CTDOT Concession Fare IDs onto long-term smart card 
stock.  

19.2.7.5 Bulk	Card	Personalization	Production	

The Front Office APOS Terminal shall exclusively support production runs (using data imported 
from an external source) for bulk card personalization in quantities of 1 to no less than 100 
cards per batch.  The Front Office APOS Terminal shall support selection of custom printing 
templates for bulk personalization production, which may be used to support Corporate Partner, 
University, or other institutional programs.  

Upon successful production of each card, the Front Office APOS Terminal shall store a 
transaction record similar to those created for individually personalized cards, and transmit all 
records to the CDS. 

19.2.8 Non‐Sales	Transactions	

19.2.8.1 Replacement	of	Lost	or	Stolen	Registered	Media	

The APOS Terminal shall support replacement smart cards with restoration of the remaining 
value from the lost or stolen media onto the replacement media. 

If the patron registered their smart card with CTDOT, this action shall not require the presence 
of the patron’s old fare instrument.   

The APOS Terminal shall utilize the CDS database for information about the card to be 
replaced. The sales clerk shall access the CDS database to determine if the fare instrument is 
eligible for replacement (that is, it is not on the action list for deactivation) and the value and/or 
products to be encoded on the replacement card. If the smart card is eligible for replacement, 
the APOS Terminal shall automatically establish the transaction or transactions necessary to 
issue and encode the replacement card.   

Upon placing the replacement card against the CSCP antenna, or upon initiation of the 
production of a replacement personalized card in the Smart Card Encoder/Printer, the APOS 
Terminal shall issue and encode the replacement card.   

In conjunction with issuing and encoding the replacement card, the APOS Terminal shall notify 
the CDS to place the replaced card on the action list for deactivation.   

Appropriate entries in the database shall indicate that the old card is deactivated and no longer 
in circulation, and that the new card has been issued as a replacement. 

When replacing a previously issued personalized card, the APOS Terminal shall support use of 
the digital photograph, printing template, and other data from the original issue record to 
facilitate replacement without requiring the cardholder’s presence, or the use of the digital 
camera to create and store a new digital image. 
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19.2.8.2 Replacement	of	Defective	Media	

Replacing a malfunctioning smart medium shall be possible if the patron can present the 
malfunctioning fare instrument.  Procedures to replace a defective card shall be similar to those 
used to replace a lost registered card, but replacement of a defective card shall not require the 
card to be registered. 

19.2.8.3 Reactivation	of	Dormant	Fare	Media	

The APOS Terminal shall support reactivation of dormant smart cards.  Smart cards that are 
dormant according to the definition and process shall be reactivated by the APOS Terminal in 
the following manner: 

Step 1 A patron with a dormant smart card shall present the fare instrument to the 
Administrative POS Terminal clerk. 

Step 2 The clerk shall cause the APOS Terminal to read the card to confirm that the card is 
functional but dormant. 

Step 3 The clerk shall initiate a reactivation procedure wherein the APOS Terminal shall query 
the CDS database to determine if the fare instrument was deactivated.   (Note that 
after a smart card is declared dormant, it may be removed from the action list.  The 
CDS shall retain a record of all smart cards that were ever deactivated.) 

Step 4 If the smart card was never deactivated, the APOS Terminal shall reactivate the smart 
card by encoding it with a new “last transaction date” record.  At such time, any fare 
products that are not time-sensitive (i.e., stored value, stored ride) shall be reinstated 
on the card.  If the smart card was deactivated, the transaction shall abort. 

Step 5 The APOS Terminal shall record the reactivation transaction and transmit the record to 
the CDS. 

19.2.8.4 Refund	and	Reversal	Transactions	

The APOS Terminal shall provide operators the ability to reverse previous transactions for 
refund or error correction purposes.  If necessary, multiple reversal transactions shall be used to 
reverse multiple fare products on a single fare card.  Reversal transactions shall require the 
deletion of the relevant fare product from the patron’s smart card, or deduction of the stored 
value or stored rides added during the replenishment transaction.   

Reversal transactions shall require the operator to select the transaction for reversal from a list 
of eligible replenishment transactions generated by the APOS Terminal after reading the card. 

The APOS Terminal shall also provide the ability for patrons to receive refunds for unused fare 
products, pro-rated if necessary by formulae defined by CTDOT, and downloaded to the APOS 
Terminal from the CDS.   

The APOS Terminal shall fully record and transmit to the CDS all refund and reversal 
transactions. 

19.2.8.5 Multiple	Card	Issuance	Transactions	

The Front Office APOS Terminal shall exclusively support transactions that issue multiple (non-
personalized) cards of the same type.  These transactions shall be separately tracked and 
recorded, and shall enable authorized users to produce multiple cards (encoded manually, one 
at a time) for bulk production purposes. 
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The multi-card issuance function shall support transactions in the range of 2 to 1,000 cards.  
While conducting these transactions, the APOS Terminal shall display the number of cards 
completed and the number of cards remaining in the transaction.  Cards that fail to encode 
properly shall be clearly identified to the operator for retry or replacement; the counters of cards 
completed and remaining shall not change unless a card is successfully encoded. 

At the conclusion of the transaction, the Administrative POS Terminal shall generate and display 
a report showing the sequential serial numbers of all cards encoded in the transaction.  The 
displayed report shall be user-configurable to be sorted by order of production or by sequential 
serial number.  The user shall be able to easily direct the displayed report to a local printer. 

A record of the multi-card transaction shall be transmitted to the CDS.  Each card successfully 
encoded during the transaction shall be recorded in the CDS in the “issued” state. 

19.2.8.6 Barcode	Ticket	Printing	

Using a standard, commercial laser printer, the Front Office APOS Terminal shall support 
production and printing of barcode tickets to be used for special events and other time-specific, 
short-term use.   

Barcode tickets shall be printed onto commercially-available, pre-perforated sheets containing 8 
to 12 tickets per sheet.   

Barcode tickets shall include printed information in human-readable form (no less than 14-point 
font) and in secure 2D barcode, using the same encryption key and algorithm.  Printed human-
readable and barcode data shall include, at minimum: 

 Unique serial number 
 Ticket type 
 Validity start (date, time) 
 Validity end (date, time) 

Printed human-readable information shall also include CTDOT-configurable text, no less than 3 
lines with no less than 12 characters each, in 18-point font or larger. 

Tickets shall be produced in batches consisting of user-selectable quantities ranging from 1 to 
no less than 1,000 tickets.  Ticket type, validity start and end parameters, text fields, and other 
data shall be user-selectable prior to commencing printing.  Except for the serial numbers, all 
tickets produced for a batch shall be identical. 

The Front Office APOS Terminal shall produce a variety of no less than 16 pre-defined ticket 
types (durations), configurable at the CDS in both Full Fare and Half Fare versions.  These shall 
be identified by CTDOT at the Preliminary Design Review   CTDOT 18-1 

The APOS Terminal shall record the production of all barcode tickets and transmit relevant 
transaction records to CDS. 

19.2.9 Customer	Account	Management	

19.2.9.1 Customer	Account	Setup	and	Modification	

Via interaction with the CDS data entry forms, the APOS Terminal shall enable operators to 
setup and modify customer accounts.   

For new accounts, the APOS Terminal shall sequentially prompt the operator to enter the 
customer’s name, address, phone number, and other requisite information, including a 
requested login ID (which the APOS Terminal shall verify as being unique via a query to the 
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CDS).  The CDS shall assign all new accounts a random 4-digit password, which the APOS 
Terminal shall print on a receipt and which the CDS shall require the customer to change upon 
first subsequent login.   

19.2.9.2 Media	Registration	

The APOS Terminal shall enable patrons to register their smart cards to enable replacement of 
the card with restoration of residual value in the event of theft or loss.  Registration shall require 
the patron to present the smart card being registered.  The clerk shall populate the requisite 
registration information by accessing the CDS database data entry form.  To prevent manual 
data entry error, entry of the sequential serial number of the patron’s smart card shall be by use 
of the Administrative POS Terminal’s Contactless Smart Card Processor (CSCP). 

19.2.9.3 Setup,	Modification,	and	Cancellation	of	Autoload	Subscriptions	

Via interaction with the CDS data entry forms, the APOS Terminal shall enable operators to 
establish, modify, and cancel patron subscriptions for autoload transactions.  To prevent manual 
data entry error, entry of the sequential serial number of the patron’s smart card shall be by use 
of the APOS Terminal’s Contactless Smart Card Processor (CSCP), and the Terminal’s 
Bankcard Processor module shall read any bankcard data required for the subscription. 

If subscription autoload transactions require data encoded on the customer’s card, upon 
successful entry of all requisite data, the APOS Terminal shall encode or modify the 
subscription data to the customer’s card using the CSCP. 

19.2.9.4 Reduced	Fare	User	Profile	Reauthorization	

Reduced fare privileges, encoded as part of the user profiles on Long-Term smart cards are 
subject to expiration.  The APOS Terminal shall include a function to re-authorize reduced fare 
privileges (that is, encode a new profile expiration date) onto cards that are previously issued 
with reduced fare privileges.  Reauthorization of such privileges shall not result in conversion of 
a card from full fare to any reduced fare privilege, nor from one non-full fare type to another. 

19.2.10 Operations	

19.2.10.1 Clerk	Login	Procedures	

The APOS Terminal shall require all users to be authorized according to permissions assigned 
to each login and password.  Authorized logins and passwords shall be managed by a CTDOT 
administrator and disseminated to all APOS Terminals via the CDS. 

19.2.10.2 Access	to	CDS	Database	

The Administrative POS Terminal shall provide authorized clerks the ability to query the CDS 
database to determine the last known status of any smart card.  When querying the database 
for the status of a fare instrument, it shall be possible to use the CSCP to read the smart card’s 
serial number for the query.  If the patron’s smart card is not functioning, the APOS Terminal 
shall permit the clerk to manually enter the serial number. 

The APOS Terminal shall permit authorized users to conduct other queries of the CDS 
database as required herein, limited by permissions granted and configurable by CTDOT. 
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19.2.10.3 Web	Browser	Interface	for	Customer	Service	and	CDS	Database	Queries	

Via standard web browser interface, the APOS Terminal shall provide authorized CTDOT clerks 
access to CTDOT’s intranet site to answer questions from patrons, and to send and receive 
messages through CTDOT’s email system.   The APOS Terminal shall restrict browsing to only 
those sites in a configurable table; CTDOT shall identify the initial list of permitted sites at the 
Final Design Review.  CTDOT 19-2 

The Administrative POS Terminal shall provide authorized CTDOT clerks with the ability to 
query the CDS database to search transaction history of a presented smart medium and provide 
other customer service-related information. 

19.2.10.4 Smart	Media	Inventory	Control	

Upon issuance and/or initialization of a smart card, the APOS Terminal shall record in a special 
“issue record” the date, time, fare category, sequential serial number, and other pertinent 
information of the smart card.  The APOS Terminal shall transmit this record to the CDS, where 
the existing central inventory database shall track the status of all smart cards in inventory and 
in circulation. 

The CDS database shall track the smart cards distributed to each CTDOT sales location.  Using 
the list of cards issued to each store and the issuance and/or initialization records previously 
transmitted to the CDS, it shall be possible for authorized APOS Terminal users to query the 
CDS database for the serial numbers and total quantity of smart media that remain in the sale 
location’s inventory. 

19.2.10.5 Integration	with	CDS	

The APOS Terminal shall connect to the CDS to upload all transactional information and receive 
downloaded configuration and fare tables, software updates, time of day, and so on. 

19.2.10.6 Administrative	POS	Terminal	Configuration	Control	

Operating parameters shall be downloadable to the APOS Terminal from the CDS via the wide 
area network provided by CTDOT.  Configurable parameters shall include: 

 All sales selections (for smart card and non-smart card transactions) 
 All text and touch screen region labels 
 Value of deposit to be collected for new or replaced fare media 
 Available intranet and other web sites 
 Authorized users and passwords 
 All other relevant fare table entries 

When required, modification of the APOS Terminal application software and any OEM 
application or operating system software shall be performed by downloading new software from 
the CDS.  The CDS database shall record and track the version number of all such software in 
each APOS Terminal, and the date that the software versions were downloaded and installed. 

19.3 Administrative	POS	Terminal	Modules	
All Administrative POS Terminal hardware modules shall be subject to CTDOT review at the 
Preliminary Design Review and CTDOT approval at the Final Design Review.  CDRL 19-13 
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19.3.1 Computer	Hardware	

All configurations of the APOS Terminal shall be based on Windows®-based personal 
computers.   

19.3.2 Touch	Screen	

All configurations of the APOS Terminal shall include an integrated Flat Panel Touch Screen 
Personal Computer.  (That is, the touch screen user interface shall be integrated with the 
computer enclosure.) 

The touch screen shall provide no less than XGA resolution and suitable touch sensitivity to 
satisfy operator selection and input requirements. 

19.3.3 Keyboard	and	Pointing	Device	

Fixed (non-portable) configurations of the APOS Terminal shall include separate full-sized 
keyboards and mouse pointing devices (with scrolling wheel). 

Portable configurations shall include integrated keyboards and pointing devices. 

19.3.4 Contactless	Smart	Card	Processor	

The Contactless Smart Card Processor (CSCP) module shall be a separate module cabled to 
the POS terminal.  Ideally, the CSCP shall allow the smart card to be placed atop the module 
throughout the transaction process. 

19.3.5 Cash	Drawer	

The cash drawer shall incorporate an insert with space for five bill denominations and five coin 
denominations.  When the cash drawer opens, an alarm or bell shall sound indicating that the 
drawer has released and is open.  Similarly, an alarm or bell shall sound when the drawer locks 
upon closing. 

The cash drawer shall accommodate installation under a counter, be pry-resistant and shall be 
made of high quality, heavy gauge steel.   

19.3.6 Bankcard	Processor	

The Bankcard Processor module shall include: 

 Magnetic stripe reader 
 Contact bankcard reader (EMV certified) 
 Contactless bankcard reader (EMV, payWave®, and PayPass® certified) 
 Signature capture pad 
 PCI-compliant PIN pad 

19.3.7 Receipt	Printer	

Where specified, APOS Terminals shall include a receipt printer. The printer shall print on a 
single roll of continuous thermal paper, nominally 2-1/4 inches wide and 150 feet in length.  The 
unit shall provide for easy loading of a new paper roll when the current one is empty, and shall 
have a cutting edge to enable the operator to separate the receipt from the roll. 
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19.3.8 Customer	Display	

Where specified, APOS Terminals shall include a Customer Display that satisfies the following 
requirements: 

 Separately mounts on a pole or other support for optimum visibility for all customers, 
including those in wheelchairs 

 Uses backlit LCD, LED, vacuum fluorescent, or other highly visible display technology 
suitable for the office environment 

 Provides no less than 2 lines of text, with minimum 24 characters per line, with each 
character no less than 0.5 inches high 

The Customer Display shall convey transaction price, status, and other pertinent information. 

19.3.9 Digital	Camera	and	Tripod	

APOS Terminals shall include a digital camera and tripod for capturing customer photos for 
printing on personalized cards.  The camera shall include a built-in flash and an image sensor of 
no less than 2 Megapixels; the camera shall produce images of suitable resolution, clarity, and 
contrast to satisfy the requirements of photo ID cards. 

The Contractor shall provide a tripod for each camera optimized for the specific APOS 
installation and photo capture location.  For example, a compact, counter-top tripod may be well 
suited for permanent APOS Terminal installations, whereas a floor-standing tripod may be 
better suited for portable APOS Terminal application. 

19.3.10 Smart	Card	Printer	/	Encoder	

The Smart Card Printer module shall utilize re-transfer printing technology, and shall encode 
smart cards with requisite data (such as the issue and user profile data) in coordination with the 
printing process. 

The Smart Card Printer / Encoder shall print edge-to-edge (i.e., “full bleed”) on one side of the 
card in at least 4 colors (YMCK).  As a re-transfer device, the Smart Card Printer / Encoder shall 
apply printed images to a laminate film, and then apply the laminate to the card.  Each Smart 
Card Printer Encoder shall employ easily replaceable ribbons for the transfer printing and 
lamination films. 

Print resolution shall be no less than 300 dots per inch. 

The Smart Card Printer / Encoder shall provide a print speed of no less than 75 cards per hour. 

Input and output card hoppers shall have a capacity of no less than 100 cards each, and shall 
be lockable for security. 

Upon successful printing and encoding, the Smart Card Printer / Encoder shall inform the APOS 
Terminal of the successful issuance of each card, and the sequential serial number of each 
issued card.  The APOS Terminal shall include the produced card’s sequential serial number in 
the transaction record sent to the CDS. 

19.3.11 Barcode	Ticket	Printer	

The barcode ticket printer shall be a standard, commercial monochrome (black & white) laser 
printer rated for monthly duty cycle of no less than 100,000 pages, and providing print resolution 
of no less than 600 dpi. 
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Toner cartridges sufficient to produce no less than 5,000 pages as rated by the manufacturer 
shall accompany each printer. 

The barcode ticket printer shall use commercially available, standard-sized (A4 or Letter) pre-
perforated paper, producing 8 to 12 tickets per page. 

19.3.12 Uninterruptible	Power	Supply	

Each Administrative POS Terminal shall receive power from a dedicated Uninterruptible Power 
Supply (UPS) with sufficient battery capacity to operate all components of the APOS Terminal 
for a minimum of 10 minutes.  The UPS shall cause the APOS Terminal to shut down without 
loss of data integrity whenever the UPS determines that its remaining battery capacity is low. 

The UPS shall also provide no less than 500 joules of overvoltage (surge) protection for all 
connected devices. 

19.3.13 Communication	Interfaces	

As necessary, the APOS Terminal shall include integrated (10BaseT Ethernet or cellular 
broadband modem) or external communications interfaces (such as an external USB hub) to 
satisfy the requirements of the configuration.   

19.4 Administrative	POS	Configurations	
The Contractor shall supply Administrative POS Terminals in three configurations, all of which 
shall utilize the same Contractor-supplied application and OEM software: 

19.4.1 Front	Office	Administrative	POS	Terminal	

The Front Office Administrative POS Terminal shall provide all functions available (except as 
noted herein), and shall be installed for walk-up customer transactions.  The device shall 
include: 

A. Integrated touch-screen and computer enclosure 
B. Separate keyboard and mouse 
C. Contactless Smart Card Processor module 
D. Cash Drawer 
E. Bankcard Processor module 
F. Customer Display 
G. Receipt Printer 
H. Separate Digital Camera and Tripod 
I. Smart Card Printer / Encoder 
J. Barcode Ticket Printer 
K. Uninterruptible Power Supply 
L. Communications interfaces as necessary 

The Front Office Administrative POS Terminal shall also be configured to support CTDOT 
internal needs and transactions where the customer is not present, including single and multiple 
card order fulfillments, CTDOT employee card issuance, and other transactions.   

19.4.2 Portable	Administrative	POS	Terminal	

The Portable Administrative POS Terminal shall be based on a laptop computer with an 
integrated touch screen interface, keyboard and pointing device.  The portable configuration 
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shall support remote sales and card personalization programs.  In addition to the laptop 
computer, the device shall include the following modules, which shall be identical to those used 
for the Front Office APOS Terminal (except where noted herein): 

A. Contactless Smart Card Processor module 
B. Bankcard Processor module 
C. Receipt Printer 
D. Separate Digital Camera and Tripod 
E. Smart Card Printer / Encoder 
F. Cellular Broadband Data Modem and other communications interfaces as necessary 

(may be unique to the Portable APOS Terminal) 
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20 Handheld	Fare	Inspection	Terminals	

20.1 General		
The new Bus Rapid Transit service, CTfastrak, will employ standard proof of payment fare 
policies and operations, which will subject all passenger fares to inspection while on board the 
BRT vehicles. To satisfy this need, the Contractor shall supply Handheld Fare Inspection 
Terminals (HFITs), which shall be based on commercially-available, consumer or industrial-
grade devices, be as compact as practical, and be based on a “smart phone” platform with an 
integrated ISO 14443-compliant smart card reader. 

Handheld Fare Inspection Terminals shall normally operate in a semi-protected bus 
environment; however, they shall also be capable of reliable operation in an outdoor 
environment and while experiencing rough handling. 

The Handheld Fare Inspection Terminals shall be compatible with all CTDOT-issued smart 
cards and all other smart card fare media specified in Section 4 and processed by the Validating 
Fareboxes, Platform Validators, Multi-Function Vending Machines, and Point of Sale Terminals. 

In general, the Handheld Fare Inspection Terminal shall: 

 Read and write to CTDOT-issued contactless smart cards 
 Read Third Party-issued smart cards 
 Read 2D barcode fare media 
 Automatically determine fare media validity for proof of payment services based on 

parameter and operational settings  
 Respond to inputs of the operator 
 Display account validity and value information upon request 
 Register manually-entered counts of services provided to non-smart card users 
 Register and store accounting and transaction data 
 Provide different audible annunciations for valid and invalid transactions 
 Communicate with the CDS to transmit and receive data regarding smart cards reviewed 
 Issue and print citations for fare evasion  

 
The Handheld Fare Inspection Terminals shall provide an expected useful life of no less than 2 
years. 

20.2 Handheld	Fare	Inspection	Terminal	Requirements	
The Handheld Fare Inspection Terminal shall:   

A. Weigh no more than one pound, including rechargeable batteries.   

B. Be contained within a single enclosure and shall be easily and comfortably held and 
operated in one hand.   

C. Include at least 128 Mb of Random Access Memory and 2 Gb of non-volatile flash 
memory. 

D. Have a commercially available ISO/IEC-14443 compliant Type A and B contactless 
smart card read/write module that support the processing of smart cards compatible with 
the NFTS.  

E. Have the ability to read one- and two-dimensional barcodes. 
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F. Utilize a display that measures at least 3.5 inches diagonally, displays in no less than full 
VGA resolution (640 x 480 pixels), and provides a touch screen user interface. 

G. Employ a data entry keypad to select functions, query stored databases, enter data, and 
to provide other functionality required to ensure proper operation.  The entry interface 
shall be either a combination of fixed and variable function buttons or a combination of 
touch-screen display and pushbuttons.  

H. Process the CTDOT-issued smart card fare media as defined. 

I. Provide different audible and visual annunciations for each type of transaction. 

J. Be GPS or DGPS enabled to log the whereabouts of the HFIT user throughout the day. 

K. Include real-time integrated 3G/4G cellular broadband data communications to 
exchange data and transmit the current location of the HFIT to the CDS. 

L. Include a Bluetooth® Class II, v 2.0 on-board chip antenna to communicate with future 
peripherals. 

M. Operate under any of a minimum of two fare tables residing in its local memory, each 
that shall be programmable to become the active set at a particular time and date and to 
expire at a particular time and date.   

N. Communicate with the CDS while placed in a Recharging / Data Cradle or via 3G/4G 
cellular broadband to: transmit data, update the action and autoload lists, update the 
Third Party Valid Card List, and receive new fare tables, configuration and operations 
data, and new application software. 

O. In the event of communications loss or device failure, all transaction data records shall 
be retrieved from a removable memory module shall, which shall store duplicate records 
of all transactions.   

P. Incorporate a printer to permit the issuance of citations as needed. 

The Contractor shall submit the make, model, and configuration of the HFIT for CTDOT review 
at the Preliminary Design Review and CTDOT approval at the Final Design Review.  CDRL 
20-1 

20.3 Configurability	
As described above, the HFITs shall support proof of payment fare inspections for both 
contactless smart card and barcode media.  As described herein, the HFIT shall also support 
configurability through numerous adjustable parameters, centrally controlled and transmitted via 
the CDS. 

The Contractor shall submit a comprehensive document describing the configurability of the 
HFIT, including a listing of all configurable parameters and their value range, for CTDOT review 
at the Preliminary Design Review and CTDOT approval at the Final Design Review.  CDRL 
20-2 
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20.4 Handheld	Fare	Inspection	Terminal	Operations	
The primary use of the Handheld Fare Inspection Terminal shall be for the reading and 
validation of smart cards and barcode tickets for proof of payment operations. The Handheld 
Fare Inspection Terminal shall: 

A. Not be operational until a proper log-on is successfully made by a valid user. Login shall 
require entry of a username, and password.  CTDOT-issued smart card-based operator 
ID cards may also be used as part of the log-on process. 

B. Process all smart card fare media (CTDOT-issued and Third Party). 

C. Process all barcode fare media (CTDOT-printed tickets, third party-printed tickets, 
transfers, and mobile tickets as displayed on smart phones via an application provided 
by others) as described in Section 8. 

D. Review and display the information on a customer’s smart card.   

E. Manually track (tally) the number of rides provided that were not paid with smart cards. 

F. Receive SMS text messages from CTDOT-authorized senders only.  The ability of a 
Handheld Fare Inspection Terminal to send SMS text messages shall be restricted to 
users authorized to do so and CTDOT-specified recipients. 

G. Be restricted to performing only transaction processing and other functions defined 
herein; the HFIT shall not provide telephone, web browsing, SMS texting or other 
functions commonly found on smart phones unless approved by CTDOT at the 
Preliminary Design Review. 

H. Require no more than 60 seconds to resume operations from a full power-down 
condition, and no more than 10 seconds to resume operations from a “sleep” condition. 

The Contractor shall submit a complete description of all HFIT operations, including but not 
limited to operator interface commands and displays, smart card read/write module functionality, 
and 2D barcode reader operations, for CTDOT review at the Preliminary Design Review and 
CTDOT approval at the Final Design Review. CDRL 20-3 

20.4.1 Functionality	
The Handheld Fare Inspection Terminal shall: 

A. Read smart cards as appropriate to the type of card and transaction selected whenever 
a valid, genuine CTDOT smart card is presented within range of the card read unit.  The 
HFIT shall verify that the smart card is valid for the patron’s present trip.  

B. Upon request of the operator, conduct smart card transactions identically to the 
Validating Farebox. 

C. Utilize the same Master Status List and Third Party Valid Card List as the Validating 
Farebox. 

D. Require a valid login to commence operations; logins shall be validated against a list 
managed by the CDS. 

E. Contain non-volatile memory that shall record data for each transaction processed. 

F. Be capable of detecting basic internal malfunctions and shall annunciate failures to the 
display for the inspector to review.  The malfunction detection shall cover at least failure 
of power circuitry and any failure of the smart card read unit that could result in a false, 
incomplete, or corrupted reading of a smart card. 
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G. Incorporate an indicator to inform the operator off a low battery condition.  This indicator 
shall activate when less than 2 hours of power remains. 

H. When inactive for a CTDOT-adjustable period (initially set to 5 minutes), revert to a sleep 
mode requiring depression of the "Enter" key or other designated key to activate the unit.  
During sleep mode, the smart card read antenna shall be deactivated and any backlight 
shall be extinguished.  User log-on shall not be again required. 

I. After a CTDOT-adjustable period in sleep mode (initially set to 30 minutes), shut down 
completely, and shall require the user to log on after restoring power. 

20.4.2 Operator	Interface	

20.4.2.1 Display	

The Handheld Fare Inspection Terminal display shall provide operators with instructions, 
prompts and transactional information. The display shall meet the following minimum 
requirements: 

A. The display shall be easily read under all conditions of ambient light throughout the day 
and night.  If necessary, a backlight shall be provided. 

B. Displayed messages shall be easily modifiable by CTDOT once the system is in 
operation. 

20.4.2.2 Keyboard	and	Touch	Screen	Input	

The HFIT shall provide operator input by touch screen and keyed input where appropriate.  
Touch regions shall be as large as practical, and sufficiently separated from each other to 
minimize accidental erroneous input. 

Because the smart card read/write module will consume battery power when active, the HFIT 
shall activate the smart card read/write module only under operator command.  Because this 
button will likely see repeated use, the button to activate the smart card read/write module shall 
be ergonomically located, preferably so that it can be pressed with the user’s thumb.  A suitably 
large and prominent touch region on the screen shall duplicate the function of the physical 
button. 

20.4.2.3 Validity	Status	Visual	Indicators	

The HFIT shall include three indicators to indicate the validity of the smart card.  The status 
indicators shall be located on the top of the Handheld Fare Inspection Terminal and shall be 
positioned so that they are visible in all ambient lighting conditions.  Alternatively, dedicated 
regions of the Handheld Fare Inspection Terminal display may be used for these purposes, 
provided that the indications are unambiguous and are easily seen in all ambient light 
conditions. These indicators shall operate as follows. 

A. While the Handheld Fare Inspection Terminal is in the idle or sleep states, all of the 
displays and indicators shall be extinguished or blank. 

B. Upon processing a smart card or barcode fare instrument, the transaction status 
indicators shall function as shown for the Validating Farebox. 

C. The appropriate status indicator shall remain activated for a CTDOT-adjustable inter-
transaction timeout period, or until the operator presses a button or tags another card to 
the Handheld Fare Inspection Terminal, whichever occurs first. 
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20.4.2.4 Audio	Transducer	

Coincident with the activation of the visual validity status indicators, the HFIT shall emit a 
distinctive tone for each status indicator.  In addition, the audio transducer shall emit a distinct 
short tone each time a push button is pressed.  The tones shall be audible in the transit 
environments, and the volume of the tones shall be field-adjustable by the operator. 

20.4.3 Smart	Card	Read/Write	Module	
The HFIT shall include a smart card read/write module and an antenna located so that the 
operator has easy access to tag cards.  The antenna shall not protrude from the exterior of the 
Handheld Fare Inspection Terminal and shall be made of materials that are impervious to 
weather conditions.   

The HFIT smart card read/write module shall provide the following features: 

A. The smart card read/write module shall be compliant with both the A and B variants of 
the ISO/IEC 14443 standard, and provide contactless smart card read and write 
functionality that is fully compliant with the ISO/IEC-14443 standard. 

B. The smart card read/write module shall be activated (i.e., the antenna energized) only 
while commanded to do so by the HFIT operator. 

C. The antenna shall remain energized while a card is in range of the antenna, and for a 
CTDOT-configurable period after a card is removed from the antenna field.  As 
delivered, the HFIT smart card read/write antenna shall remain energized for 10 seconds 
after a card is removed from the antenna. 

20.4.4 2D	Barcode	Reader	

The HFIT shall include a 2D barcode reader to process (validate) all CTDOT 2D barcode media.  
The 2D barcode reader shall: 

 Be housed completely within the HFIT 
 Provide no hazard from the barcode reading laser or other components 
 Be high resolution (greater than 0.8 megapixels) 
 Have a read range of not less than 4 inches and not more than 10 inches 
 Read standard 1D barcode 
 Read secure 2D barcodes (QR code, Aztec or other CTDOT-approved format) 
 Utilize an encryption key, configurable by CTDOT, and AES decryption algorithms to 

process secure 2D barcodes 
 Have a first read accuracy of not less than 99.0% 

20.4.5 Fare	Tables	
The HFIT shall store a minimum of two complete fare tables.  One fare table shall be designated 
the active table; all other stored tables shall include a date and time at which the table is to 
become active. 

Fare tables shall be highly configurable and shall include support all fare policies and pricing 
structures defined herein and necessary to support CTDOT operations. 

20.4.6 Data	Storage	

Each record shall be stored in memory for transfer to the CDS.   
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The Handheld Fare Inspection Terminal shall use solid-state memory with sufficient capacity to 
store a minimum of 10,000 transaction records. 

The HFIT shall also include a removable memory module, which shall store duplicates of all 
transaction records.  In the event the HFIT malfunctions, transaction records in the removable 
memory module shall be transferred to the CDS via a method subject to CTDOT approval at the 
Preliminary Design Review.  CDRL 20-4 

The HFIT shall record, at minimum, the following: 

20.4.6.1 Transaction	Records	

The HFIT shall generate and store a discrete data record for each transaction performed.  Each 
transaction record shall be unique within the NFTS.  All HFIT transaction records shall include 
the following information as a minimum: 

 Date and time of transaction 
 HFIT (Device) number 
 Vehicle number 
 Operator ID 
 Route number 
 Block number 
 Fareset in effect 
 Fare/Transaction type (e.g., Full Fare / Reduced Fare / Partial Fare / Upgrade Fare) 
 Direction (no less than 8 values, including North, South, East, West, Inbound, Outbound) 
 Vehicle location (latitude/longitude – most recently received GPS coordinates) 
 Transaction sequence number (which shall be unique per day per HFIT) 

20.4.6.1.1 Contactless Smart Card Transactions 

In addition to the data fields defined, contactless smart card transaction records shall also 
include, at minimum: 

 Media ID number (CTDOT serial number if CTDOT-issued, chip Unique ID (UID) if third 
party-issued) 

 Action performed (if applicable) 
 Transaction value (if applicable) 

20.4.6.1.2 Barcode Media Transactions 

In addition to the data fields defined, barcode media transaction records shall also include, at 
minimum: 

 Media ID number (CTDOT serial number) 
 Action performed (if applicable) 
 Transaction value (if applicable) 
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20.4.6.2 Event	Records	

At minimum, the HFIT shall generate and store an event record for each of the following actions 
or incidents: 

 Power on 
 Power On Self Test complete 
 Power On Self Test failure, including failure mode 
 Power off 
 Operator login, including ID and login method (smart card, barcode, keyed entry) 
 Failed login attempt (excessive PIN entries), including ID 
 Operator logout 
 Maintenance parameter changed, including parameter and new value 
 Route changed, including new route number 
 Default fare (service level) changed, including new fare set 
 End of transit business day (CTDOT programmable, default is 3:00 AM) 
 Communication with CDS initiated 
 Communication with CDS completed 
 Communication with CDS terminated before complete (i.e., Wi-Fi signal lost) 
 Communication with CDS terminated by operator (during login) 
 GPS reception lost 
 GPS reception restored 
 New downloaded list received, including list type and version number 
 New downloaded list activated, including list type and version number 
 New fare table received, including version number 
 New fare table version activated, including version number 
 New HFIT software version received, including version number 
 New HFIT software activated, including version number 
 New HFIT configuration data received, including version number 
 New HFIT configuration data activated, including version number 
 HFIT internal clock reset for a time discrepancy greater than 3 minutes 
 Data memory nearing capacity (CTDOT configurable threshold) 
 Data memory full 
 HFIT reset (when action occurs while operator is logged in) 
 Successful data transfer (including destination – GCS or PDU) 
 Unsuccessful data transfer (including destination – GCS or PDU) 
 Other HFIT errors and failures 
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Each event record shall include, at minimum: 

 Date and time of event 
 HFIT (Device) number 
 Vehicle number 
 Operator ID (if available) 
 Route number (if available) 
 Direction (if available) 
 Vehicle location (latitude/longitude – most recently received GPS coordinates, if 

available) 
 Associated event parameters (as required) 

 

20.4.7 Clock	
The Handheld Fare Inspection Terminal shall maintain date and time of day by an internal clock 
which shall have a battery, or equivalent, backup to keep the clock running for at least 150 
hours without external power.  The clock shall maintain time to an accuracy of less than 1-
minute error within a 1-month period.  Time shall be synchronized between the Handheld Fare 
Inspection Terminal and the CDS each time data is downloaded to the HFIT via the cradle.  (To 
avoid potential time conflicts, the HFIT shall not synchronize its clock with the cellular network 
clock.) 

20.5 Transaction	Processing	
The Handheld Fare Inspection Terminal shall reliably read and write smart cards and read 
barcodes in no greater time and manner then defined for the Stand Alone Processor.  

To the extent practical, the HFIT shall conduct all transactions (smart card and barcode) 
identically to the Validating Farebox.   

The Contractor shall provide a comprehensive description of all HFIT transaction processes, 
including flow charts, for CTDOT review at the Preliminary Design Review and CTDOT approval 
at the Final Design Review.  CDRL 20-5 

20.6 Handheld	Fare	Inspection	Terminal	Report	Requirements	
The Handheld Fare Inspection Terminal shall be able to produce and display the following 
reports (generated by the device or queried from the CDS): 

A. Transaction summary report – A summary of all smart card transactions during the 
user’s shift 

B. Transaction detail report – A list of all smart card transactions during the user’s shift 

The Contractor shall provide samples of all HFIT reports for CTDOT review at the Preliminary 
Design Review and CTDOT approval at the Final Design Review.  CDRL 20-6 

20.7 Power	&	Communications	
The Handheld Fare Inspection Terminal shall utilize rechargeable batteries for power.  The 
batteries shall provide power to operate the device for not less than 12 continuous hours, with 
the smart card reader and any backlight activated not less than 50% of the time.  Batteries shall 
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be Lithium-Ion technology, or CTDOT-approved equivalent.  The use of nickel-cadmium 
batteries is prohibited.  

Battery recharging shall take place in Recharging / Data Cradles or 120 VAC power adapters.  
One cradle or 120 VAC power adapter shall be provided for each device.  In addition, for each 
HFIT, the Contractor shall provide a “cigarette lighter” power adapter for recharging the device 
while in use in a vehicle and while installed in the Dashboard Cradle. 

Full recharging of a HFIT’s batteries shall require no more than 4 hours. 

The Recharging / Data Cradle shall sufficiently protect itself and all inserted devices against 
power surges. 

If necessary, the Recharging / Data Cradle shall also be used to exchange information with the 
CDS.  Any communications through the cradle shall be non-proprietary and shall use a TCP/IP 
protocol.    
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21 Central	Data	System	

21.1 General	
The NFTS Central Data System (CDS) is critical to CTDOT operations.  As stipulated herein, 
the Contractor shall provide hosting services for a comprehensive Central Data System that 
gives CTDOT the ability to control, support, and monitor the NFTS equipment supplied under 
this contract and the functions they serve.  The CDS shall provide transaction control, event and 
machine status reporting, a data repository for all event and transaction data, fare table 
implementation, system security and control of all communications between the devices, the 
host computer, and other internal and external systems.  

All NFTS equipment shall communicate with the Central Data System for transfer of all stored 
data and transfer of equipment parameters. The CDS shall provide automatic monitoring and 
control of all devices connected to the network. 

The CDS shall provide interface with a CTDOT-selected bank card clearing house, via a secure 
interface that is fully compliant with PCI DSS. The Contractor may suggest bank card clearing 
houses, although CTDOT will have sole discretion to select the bank card clearing house. 

The CDS shall provide interface with the CTDOT Bus Operations Center to ensure that all data 
captured is stored in both locations immediately and to provide all control and monitoring 
functions at the Bus Operations Center, in addition to the CDS. 

All data collected by the NFTS devices and web portals, and stored in the CDS, shall be the 
exclusive property of CTDOT, may only be used by its designees, and shall not be made 
available to others (including the Contractor) unless required by law. 

The Contractor’s CDS services and hosting facilities shall be certified compliant with the 
Payment Card Industry’s Data Security Standard (PCI DSS) and the Payment Application Data 
Security Standards (PA DSS).  The Contractor shall submit documentation verifying PCI DSS 
and PA DSS certification within 30 days of Notice to Proceed.  CDRL 21-1  

The Contractor’s CDS shall be satisfactory to CTDOT and will, in all respects, be subject to 
CTDOT’s review, comment, and approval.  The Contractor shall have sole responsibility to 
address CTDOT’s comments in accordance with the times specified in the contract, prior to 
NFTS start up and in accordance with CTDOT’s on-going operating requirements after NFTS 
start up. 

21.2 CDS	Hosting	Service	Requirements	
The Contractor shall supply all servers, including the relational database manager server and all 
other hardware and operating systems required for the CDS, at secure facilities with sufficient 
communications infrastructure to support the performance requirements stated herein.  The 
Contractor shall provide CDS hosting services for 60 months, commencing with the start of 
NFTS revenue service (excluding any Pilot Tests), and for any optional periods exercised by 
CTDOT. 

As part of the CDS hosting, the Contractor shall provide all System Administrator services 
including, but not limited to, backing up data and software, assigning and maintaining system 
access credentials, responding to user requests, applying software patches and other duties. 

At the Preliminary Design Review, the Contractor shall submit for CTDOT review and approval, 
performance and configuration requirements for all CDS application servers, as well as the 
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database capacity requirements necessary to satisfy all performance requirements in this Scope 
of Work.  CDRL 21-2  

CDS capacity and performance will meet the following criteria: 

A. The system will have adequate capacity to retain data until redundant copies have been 
made and verified elsewhere. 

B. System will have at least 100% excess storage and processing capacity, to be 
demonstrated by actual system operation. 

C. Support for a minimum of 200,000 daily data transactions.  

D. The hardware will support and be compatible with all proposed software, and effectively 
process all events and transactions from the devices that are being furnished and will 
provide sufficient capacity to accommodate a 50% increase in the number of devices 
and transactions.   

E. The Contractor shall provide redundant CDS installations at separate locations and 
provide immediate, automatic fail-over between sites to ensure the CDS remains 
available whenever unplanned and planned outages of the production CDS occur.  The 
redundant operations will enable continued operation of critical security and transaction 
functions without degradation that is obvious to the user.  

F. In combination, the two (primary and backup/disaster recovery) CDS sites will achieve 
no less than 99.9% availability measured monthly, and 99.99% measured annually, 
including scheduled down time.  The CDS will be considered available when at least one 
CDS site is operational and communicating with the NFTS devices. 

G. CDS hardware configuration will support the NFTS equipment supplied under the 
Contract as initially configured at start of revenue service, and additional locations and 
equipment as without requiring expansion of the CDS hardware.  

H. The CDS will perform data processing, report generation, system monitoring, data 
communications, database updates, and all other required functions at speeds and 
response times suitable for the required task.  Users of NFTS devices will perceive no 
response or functional delays due to equipment interaction with the CDS, and CDS 
users will not experience unreasonable delays. 

21.3 General	CDS	Software	Requirements	
The Contractor shall supply all necessary software applications and shall design and configure 
all application programs and the database for optimal system performance.  The Contractor 
shall install all software necessary for system operation that successfully provides adherence to 
the specifications and performance requirements herein. 

A. The Contractor shall provide licenses for all third party software and core software in 
accordance with requirements stated herein without additional charge for the life of the 
equipment.   

B. CDS licenses and software will permit no less than 50 concurrent users. 

C. Any software specifically written for this project will become the property of CTDOT. 

D. All user access to the CDS will terminate, and users logged out, after a CTDOT-
adjustable period of inactivity. 
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E. The CDS will allow control of designated system operational functions from remote 
locations. 

F. The CDS software will control and monitor system logins, both for the system as a whole 
and its separate functions.  All accesses will be controlled, recorded, and reported to 
specific locations as identified within these specifications.  Access privileges for 
individual users will be settable by the system administrator.  The CDS will provide high-
level security to fare tables, media layout functions and associated files to ensure 
protection from unauthorized access, tampering, or transmission. 

G. As delivered and licensed to CTDOT, the software and database structures for the CDS 
will have the capacity to support at least:  

 1,500 Validating Fareboxes 
 20 Garage Communications Servers 
 25 Farebox Vaulting Systems 
 500 Stand Alone Processors 
 100 Multi-Function Vending Machines 
 200 Platform Validators 
 50 passenger stations 
 200 Handheld Fare Inspection Terminals 
 25 Administrative Point of Sale Terminals 
 1 Maintenance Test Station 

21.4 User	Interface	
All user interactions with the CDS will utilize standard browser interfaces on any personal 
computer with authorized access to the CTDOT network and the CDS.  The CDS will employ 
industry-standard and common user interfaces such as pull-down menus, context-sensitive 
selections, fill-in-the-blank input and query forms, and other such means typical of database 
systems. 

21.5 Communications	
The Contractor shall utilize open standard protocols for communication among NFTS 
components and between the NFTS and external users. No proprietary or custom-designed 
protocols will be applied.  

External data communications will be web-based.  The Contractor shall utilize the available 
CTDOT network for communications between CDS and other NFTS components.  The 
Contractor shall be responsible for identifying and specifying any upgrades to CTDOT’s network 
necessary to support communications between the CDS and other system components.  The 
Contractor shall submit a document describing network requirements, including any upgrades 
that will be required for System operation, for CTDOT procurement and installation.  

CDS communications with the Validating Fareboxes will be via the Garage Communications 
Servers, and directly via broadband cellular communications. 

Communications between the CDS and the Handheld Fare Inspection Terminals will be by 
broadband cellular communications. 

Communications between the CDS and other devices within the NFTS will be via the CTDOT 
network using Ethernet over a high speed data connection. 
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21.6 Relational	Database	Manager	
The CDS will employ a centralized relational database manager based on Oracle® version 12 
or higher or CTDOT-approved equivalent. 

All data stored in all NFTS databases and results of all queries and reports will be property of 
CTDOT. 

21.7 System	Interfaces	
The CDS will interface with systems, both internal and external to CTDOT, including external 
interfaces with Garage Communications Servers, CTDOT Legacy Systems, bankcard payment 
entities, Contractor-supplied web portals, and other aspects of the NFTS described herein. 

Interface with the CDS will be limited through security and appropriate password authorization.  
Every interface with the CDS will contain safeguards (software and/or hardware) to prevent 
unauthorized access to modification of data. 

21.8 Software	and	Configuration	Update	Propagation	
The CDS will be able to designate what will be downloaded, and to which units: All units of a 
particular type, sets of fare devices (e.g., defined by garage, type of transit service, retailer, 
etc.), or individual devices. 

The system will track failed transmissions and provide diagnostic messages that include the 
SNMP message(s), the number of times transmission was attempted, and the device(s) 
affected.  The CDS will retain this information for reporting, statistical analysis, audit, problem 
resolution, unit, and network reliability calculations. 

Based on password/user ID security, any authorized user will be able to download to any single 
device, any group of devices, and all devices:  

 Fare tables (one active, two pending)  
 New and updated application (executable) software files 
 Security access codes  
 Configuration files  
 Operational parameters  
 New and updated patron display screen text  
 New and updated operator display text and selections 
 Any other information necessary for the operation and maintenance of the NFTS devices  

Authorized users will be able to select the date and time when any data download is to occur 
and to review and cancel any previously scheduled download.  

21.9 Data	Backup	and	Archiving	
The CDS will be designed so that data is backed up to allow full recovery of the system 
(operating system, application software, database, utilities, and all data and transaction files) 
with no loss of data integrity.  The system will provide for the automatic archiving at user 
programmable time periods of all transaction data and critical core software to secure media 
without user intervention.   
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The CDS will have a means for regular automated backup and archiving to separate secure 
storage media.  The backup process will clearly define the appropriate verification, recovery, 
and restoration procedures, and clearly demonstrate a successful process without loss or 
duplication of data.  There will also be defined processes for automated data archiving.  This 
process will include both onsite backups for fast restoration and off-site backups for disaster 
recovery.   

The Contractor shall be responsible for defining the backup and archive media as well as the 
associated procedures for both backup and archiving. The Contractor shall provide details and 
information on the data backup and archiving schemes employed by the CDS for CTDOT’s 
review at the Preliminary Design Review, and CTDOT’s approval at the Final Design Review.  
CDRL 21-3 

21.10 Data	Redundancy	
The CDS will redundantly store all configuration, event, and transaction data.  Redundancy will 
be maintained throughout the system. 

Redundant information will be stored so that no subsystem failure will compromise copies of the 
data. 

The Contractor shall provide procedures, documentation, and training for restoration of data 
from any redundant sources in the event of failure in primary data storage.  The Contractor 
shall provide details and information on the data redundancy scheme employed by the CDS 
for CTDOT’s review at the Preliminary Design Review, and CTDOT’s approval at the Final 
Design Review.   CDRL 21-4 

21.11 Disaster	Recovery	
The Contractor shall design the CDS to incorporate a production CDS hosting site and a 
second, identical CDS to be deployed at a separate Contractor hosting facility.  Both 
installations of the CDS will be in periodic communications sufficient to support the recovery 
point objectives of system availability and zero data loss.   

Through this synchronization, the production and backup copies of the CDS will be maintained 
as mirror images of each other.  

No less than 90 days prior to commencement of NFTS revenue service, the Contractor shall 
provide a Disaster Recovery Plan that is specific to the CDS systems, applications, databases 
and interfaces.  CDRL 21-5 

21.12 Security	
The CDS will conform to CTDOT information security policies.  The CDS will implement 
appropriate security measures that are continuously active to prevent unauthorized intrusion to 
the operating system, applications, parameters, and other software modules, fully support PCI 
requirements, and support password protection to levels prescribed by CTDOT. 

Additional security measures, including password protection to levels prescribed, will be 
included to prevent unauthorized access or modification to CDS software and associated tables.  
This will incorporate the use of a Microsoft® SQL or an Oracle® interface, which will utilize the 
current CTDOT employee as the User ID.  When the user has logged out, the User ID will be 
cleared from the screen. 
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Reports for system security will be available through the security administration function.  At a 
minimum, these reports will provide information on employee and technician access levels, 
access logs for logins, central functions, maintenance activities, and all security violations or 
attempts. 

All components of the system will operate in a virus-free protected environment.  The CDS will 
have sufficient measures (software, and /or hardware) in place and active at all times to ensure 
that all operating systems, applications and other software operate in a virus-free environment.  
The Contractor shall provide, install, and maintain a fully licensed, upgradeable commercially 
available anti-virus software application.  

The CDS will also contain controls to prevent unauthorized access to the operating system, 
applications, and other software modules. 

A functional description of all CDS security functions, including virus protection, will be provided 
at the Preliminary Design Review for review by CTDOT and for approval by CTDOT at the Final 
Design Review.  This information will include the design or the operational flows, screens, 
functions and other similar information and will include increasing detail with each design review 
step.  CDRL 21-6 

21.12.1 System	Security	

The CDS security function will provide appropriate access to all CDS functions and system data.  
Functional access will, at a minimum, provide for such things as fare table and associated file 
maintenance, design and access of report queries, system polling, and network configuration.  

CDS security functions will be separated into the following systems: 

 Network security 

 Data Security, which will, at a minimum, provide for four security levels: read only, 
update access, create, and delete 

 Application Security, which will be incorporated into each application attached to the 
CDS and controlled at three levels:   

 Application access 
 Form access 
 Function access within form (inquire, add, change, delete) 

21.12.2 Security	Administration	

The CDS will support maintenance of access level tables through a security administration 
function.  These tables will be used to establish employee and employee group access to fare 
devices, Network, CDS, and data. 

Reports will be available through the security administration function.  At a minimum, these 
reports will provide information on employee and technician access levels, access logs for 
logins, critical CDS functions, maintenance activities, and all security violations or attempts.  

A different password and user name will be required for access to system administrator 
functions.   

A different password and user name would not be required to access system administration 
functions to restrict access by application, by form and by function within form.  Only 
administrators will be able to get to forms that handle administration.  With this, access will be 
capable of being further restricted to what administrative functions can be perform, including 
inquire, add, change, and delete. 
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21.13 PCI	Compliance	
From time of initial implementation through System Warranty completion, the NFTS will satisfy 
all requirements of the family of PCI standards (including PA-DSS) to ensure continuing PCI 
compliance.  At the start of installation through the conclusion of the Software Warranty period 
as defined by the Contract, the Contractor shall utilize a PCI certification expert (i.e., currently 
identified by the PCI Council as a “Qualified Security Assessor”) to certify the compliance with 
the standards in force at the time of Final Acceptance of the System.  

Contractor shall assess the System’s compliance with PCI DSS and PA DSS.  In conducting 
this PCI-compliance assessment, the Contractor shall also identify any existing CTDOT systems 
affected by the NFTS that are not PCI compliant.  The Contractor shall notify CTDOT of these 
deficiencies not more than 30 days after becoming aware of them. Contractor shall furnish 
documentation at the Preliminary Design Review and Final Design Review to provide full details 
for the System’s compliance with all aspects of PCI.  This document will include a plan to meet 
all applicable PCI requirements, including responsibilities of each party.  CDRL 21-7 

In addition, the NFTS will be compliant with all additional applicable PCI standards, Information 
Supplements and Guidelines in force at the time of Contract Award, unless written approval is 
provided by CTDOT at its sole discretion.  Contractor shall identify these applicable PCI 
standards, Information Supplements and Guidelines not more than 90 days after the NTP is 
issued.  CDRL 21-8 

The Contractor shall design and implement the NFTS CDS so that the CDS is considered ‘out of 
scope’ for PCI assessment purposes, such as through the use of secured (e.g., “tokenized”) 
bankcard data. 

21.14 Anti‐Virus	and	Anti‐Malware	Software	and	Definitions	
Management	

A commercially available program will protect the CDS from software viruses and malware.  All 
incoming files from all sources, including but not limited to CTDOT’s network communications, 
bankcard payment entity interface, removable data storage media readers, and all other 
external sources, will be scanned prior to transfer to any CDS data storage device and memory.  
The CDS will automatically apply updated definitions for the protection software within 48 hours 
of the OEM’s release of the update.   

The CDS will provide centralized distribution of updated software and definitions for the anti-
virus and anti-malware application installed on all Garage Communications Servers, all 
Administrative POS Terminals and all other networked NFTS devices running a compatible, 
commercial operating system.  Within 48 hours of the OEM’s release of updated software and 
definition files, the CDS will distribute the updates to all requisite devices.  The CDS will receive 
and distribute such updates automatically; no manual action will be required to distribute the 
updated definition files. 

The Contractor shall purchase and convey to CTDOT subscription services for no less than 3 
years of virus and malware definition updates from the OEM supplier.  Subscription services will 
start no more than 30 days prior to commencement of revenue service.  CDRL 21-9 

The Contractor shall identify the anti-virus and anti-malware software package for CTDOT 
review and approval at the Preliminary Design Review.  CDRL 21-10 
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21.15 Fare	Tables	
The fare tables are an extensive set of database relations/tables that define the policies and 
prices for each transaction type.  The fare table entries will include all elements that are 
necessary to properly define the entry and other required sales information and functionality to 
meet the NFTS requirements.   

Fare tables will support fare changes based on media types, as well as on an exception basis.  
Exception-based changes include fare changes for an entire service, line/route, or a branch and 
down to the individual location.  Similarly, means will be provided to program special fares for 
designated special events such as sporting events for specific services, routes, line segments, 
and stations/stops.  Fare tables will be identified by the date and time they become effective as 
well as with a unique version number. 

The software will provide menu options to create, edit, display and/or print, and download the 
fare tables used to generate media and receipts, to collect cash fares, to validate machine-
readable smart media, and all other fare transactions.  The “create” and “edit” functionality will 
be coded so that it can be executed independently, if necessary.  The fare table generation and 
manipulation software will be maintained by and operated via the CDS. 

Automated processes will be established to copy any existing fare table effective-date to a new 
effective-date.  This will reduce manual data entry by requiring the support staff to only key 
changes. 

Records will be kept of all changes made to fare table components and associated files by user 
ID, date, time location, and modification made.   

Current and future fare tables will be available for downloading to any or all equipment.  This will 
include the ability to load fare tables to a device, prior to the table’s effective date.  In addition, 
the system will be able to retain no less than 10 fare tables, not including development and test 
instances, which are available for deployment.  Each of these fare tables, at a minimum, will 
retain no less than 10 effective dates.  In addition, the system will incorporate an automated 
process to copy any existing fare table effective-date to a new effective-date.   

The ability to access fare table routines and files will be controlled through a separate layer of 
user security. 

Records will be kept of all changes made to fare table components and associated files by user 
ID, date, time location, and modification made.  At the device level, fare tables and associated 
files will be tamper proof.  

21.15.1 Equipment	Fare	Tables	

Each entry in the fare table (i.e., each ticket type selection) will be individually and dynamically 
configurable for availability for sale/use at each individual item of equipment.  For example, an 
authorized CDS user will be able to configure MVMs in a specific station to vend 6-hour Round 
Trip Tickets, and then to subsequently disable such sales, without affecting other MVMs in the 
system.  Such configurability will not require the creation and download of new fare tables. 

The equipment will be capable of handling at least 24 other ticket types for each fare type (adult, 
senior, student, etc.).  Additionally, the fare table will be able to accommodate new policies such 
as: 

 Reduced fares for any ticket type 

 Time-of-day (peak / off-peak) fares 
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 Holiday fares (up to 24 holidays per year) 

 Weekend fares 

 Rail-to-bus transfers as a surcharge to any fare 

 Additional zone fares (up to ten zones) 

 Additional smart card-based products, such as floating period passes, fixed-calendar 
(e.g., monthly, annual) passes, stored rides, etc. (for displaying card value and 
status) 

Once new fare tables are created on the CDS, it will be possible to download the new fare 
table(s) from the CDS to the equipment via the data communications link using a single 
software package.    New fare tables will also be transferrable onto a solid-state memory 
module (SSMM) or other removable storage media, which can then be loaded into the 
equipment by a service technician.  Once fare tables are downloaded, the new fare table will be 
activated automatically at the specified date/time as programmed by CTDOT. 

Each entry in the fare table will at a minimum contain: 

 The price of the selection 

 Validity information and rules 

 Programmable text of the messages on the passenger display 

 Information to be printed on the ticket (as applicable) 

 A variable parameter to specify the validity period of the fare product (expressed in 
minutes from the current time and days from the current date) for all fare products 
that have variable expiry date and time 

 Necessary information to identify the proper voice message to play when the 
transaction type is selected 

 Associated variable text for those audit receipts that include a listing of ticket types 

For ticket printing, it will be possible to program content (fixed and variable), location of all 
printed text on the ticket, character fonts and sizes, and print orientations as defined. 

The Contractor shall provide the software utilities for adding, changing, and deleting text on 
tickets, passenger display messages, and accounting/registration printouts where ticket types 
are listed.  The Contractor shall submit descriptions of these software utilities for CTDOT review 
at the Preliminary Design Review and CTDOT approval at the Final Design Review.  CDRL 
21-11  These utilities will be demonstrated during the MVM Functional Tests conducted during 
the Factory Acceptance Tests. 

The structure and layout of the fare table entries and the MVM’s ability to accommodate existing 
and future fare policies will be subject to CTDOT review and approval at the Preliminary and 
Final Design Reviews.  CDRL 21-12 

 

21.16 Media	Inventory	Management	
The CDS shall provide all functions necessary for inventory control and management of 
CTDOT’s smart card and barcode fare media.  This will include media ordering and 
return/replacement.  In addition to the media status conditions, the CDS will provide for 
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complete inventory control of all fare media stocks, including stock transfers between CTDOT 
central storage and distribution units, as well as comprehensive accounting for media inventory.  
For each fare instrument in CTDOT’s inventory, the CDS will at minimum track the following 
conditions: 

 In CTDOT central inventory (including batch and bundle numbers) 
 In secondary inventory (including location) 
 In transit (including destination information) 
 Stock provided to APOS Terminal operator 
 Returned by operator 
 Consigned to third-party organization for sale (including ID of third party) 
 Returned unsold by third-party organization 
 Returned unused by customer 
 Reported lost, stolen, or destroyed 

The CDS will also allow for accounting for all stock sold, spoiled, jammed, shipped, or missing, 
to provide a comprehensive system wide audit and control function. 

All records will be identified by mode, equipment number, and/or location as appropriate.  

All smart card deliveries from card manufacturers will include a data file that will list the 
sequential serial number and associated UID of each card in the delivery.  The CDS will include 
a function to import these data files into the inventory control system and other requisite 
database tables. 

21.17 Fare	Media	Accounts	
Every account-based smart card in the NFTS system will be assigned a unique Fare Media 
Account Identification.  Each Fare Media Account will be either Anonymous or Assigned to a 
Customer Account. 

Fare Media Accounts will include, at minimum: 

 Card Sequential Serial Number (which will be the Fare Media Account Number) 
 Account Creation Date & Time 
 Assigned Customer Account Number (if not Anonymous) 
 Account Type (e.g., Regular, Half-Fare, Student, etc.) 
 Account Value and Status (as required for the Master Status List 

The CDS will allow multiple Fare Media Accounts to share a single Customer Account for 
identification and payment purposes, but all Fare Media Accounts of a shared Customer 
Account will be restricted to a single Account Type.  (For example, all Fare Media Accounts in a 
shared Customer Account must be either Regular, Half-Fare, or Student) 
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21.18 Customer	Accounts	
The CDS will be the central repository of all Customer Account information.   

A. The CDS will support classification of customer accounts into no less than 50 categories, 
such as: 

 General Public 
 Corporate Sponsor 
 University 
 Social Service Agency 
 CTDOT Employee 

B. Each entry in the customer account database will include at minimum: 

 Account Number (unique for each account) 
 Name 
 Address 
 Primary Phone 
 Secondary Phone 
 Mobile Phone (for SMS text messages) 
 Email Address 
 User Login ID (unique for each account) 
 User Password 
 Secret Question & Answer (no less than 3 per account) 
 Preferred Payment Method (i.e., tokenized payment card information) 
 Preferred Communication Method (primary / secondary phone, SMS, email) 
 Special Fare Permissions (none, Half, Employee, Concession) 
 Special Fare Authorization Information (e.g., case number, Medicare) 
 Account Category 

C. For each data field in the Customer Account, CTDOT shall be able to designate whether 
the field is required or optional and whether the field is restricted to CTDOT use only. 

D. The CDS shall allow account holders and authorized CTDOT users to create, modify, 
and delete customer accounts.  All changes to Customer Account data, including the 
user making the change, will be recorded in the CDS database. 

E. Access to Customer Account data will be strictly password controlled and limited to 
authorized CTDOT users. 

F. The CDS will encrypt all Customer Account data stored in the CDS database. 

G. The CDS will store no payment method data (such as credit / debit card numbers) 
covered by PCI DSS requirements in the Customer Account database. 

The Contractor shall submit a complete description of the CDS Customer Account database 
functions, data fields, and configurability for CTDOT review at the Preliminary Design Review 
and CTDOT approval at the Final Design Review.  CDRL 21-13 

CTDOT shall identify the account categories, data field characteristics, secret questions, and 
other configurable aspects of the Customer Account database for the Contractor’s 
implementation no later than 90 days prior to the start of NFTS revenue service.  CTDOT 21-3 
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21.19 Fare	Media	Registration	
The CDS shall manage the fare media registration database and process for all CTDOT-issued 
fare media.   

A. The CDS will accept fare media registrations only from users with valid Customer 
Accounts. 

B. Customers may register more than one CTDOT-issued fare product in a single account; 
the CDS will support no less than 10 cards registered to a single account. 

C. Only customers authorized for special fares (Half Fare, Employee Fare, and Concession 
Fare) will be permitted to register cards with such fare profiles.  For example, the CDS 
will permit only customers authorized to receive Half Fare media to register a Half Fare 
smart card. 

D. Customers authorized for special fares may register only one special fare card, but may 
also register one or more Full Fare cards. 

E. Registering a card will require the user to enter the card’s sequential serial number and 
the 4-digit truncated UID, which will be printed on the face of the card.  The CDS will 
reject all registrations for cards where the sequential serial number and the truncated 
UID do not match records in the CDS card inventory database. 

F. After a CTDOT-configurable number of failed attempts to register a card (initially set to 
3), the CDS will reject all further attempts at registering the card; thereafter, only an 
Administrative POS Terminal will be able to register the card. 

The Contractor shall submit designs of the Fare Media Registration function, data fields, and 
process for CTDOT review at the Preliminary Design Review and CTDOT approval at the Final 
Design Review.  CDRL 21-14 

21.20 Fare	Media	Processing	Support	
A. All usage transactions will follow a strict processing algorithm that will include prioritized 

validation steps.  The sequence of these steps may differ from the sequence described 
herein as long as the overall result is functionally compliant. 

B. When more than one fare product is active on a card’s associated account, usage 
transactions will be governed by CTDOT-configurable priorities.  As delivered, fare 
product priorities (the order in which fare products will be used when more than one 
product is active on a card’s associated account) will be: 

1. Active, valid transfers 

2. All unlimited use passes (valid for the service level in effect) in order of highest 
value pass to lowest value pass.  When no active unlimited ride pass is present, 
but the card’s account has a pending pass, the pending pass will be activated 
and used for the current usage transaction. 

3. All stored ride passes (valid for the service level in effect), in order of highest 
value pass to lowest value pass.   

4. Stored value 
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The Contractor shall submit a complete description of all CDS functions in support of fare media 
processing for CTDOT review at the Preliminary Design Review and CTDOT approval at the 
Final Design Review.  CDRL 21-15 

21.20.1 Stored	Value	

When a transaction involves the use of stored value (either as complete payment of fare, to 
“upgrade” a pass to a higher level of service, or to reach a “capped fare” limit), the account’s 
stored value will be reduced by the amount required to satisfy CTDOT’s fare policies.   

The value to deduct for each stored value transaction will be determined by CTDOT’s fare 
policies, including transfer privileges and “capped fares” as described herein.  The CDS will 
calculate the result of each stored value transaction on the status of the associated account and 
update the Master Status List accordingly.   

If the resulting stored value: 

 Remains above the CTDOT-configurable low-value threshold, the CDS will update the 
Master Status List if necessary to reflect the account’s satisfactory stored value status. 

 Is less than or equal to the CTDOT-configurable low-value threshold, the CDS will 
update the Master Status List if necessary to reflect the account’s low value. 

 Is less than or equal to the minimum “floor” value for a stored value account (that is, the 
transaction has depleted all available funds and has caused the account to be reduced 
to the value of the deposit or less), the CDS will update the Master Status List to reflect 
the account’s zero value. 

If the transaction’s value causes the account’s cumulative transaction value to meet or exceed a 
floating period pass over the respective prior period, the value of the transaction will be reduced, 
if necessary, to limit the cumulative value of the transactions to the price of the associated 
floating period pass.  (The fare will be “capped.”)  The CDS will then update the pass status of 
the associated account in the Master Status List to indicate that the pass privileges are in effect, 
and the expiration date of the “purchased” pass.  (The CDS will calculate the expiration date 
based on the earliest usage for which the cumulative transaction values meet or exceed the 
price of the respective floating period pass.) 

If the NFTS uses real-time transaction processing, in addition to modifying the Master Status 
List as necessary, the CDS will report the results of the transaction calculations to the 
requesting NFTS device. 

21.20.2 Stored	Ride	

When applicable, stored ride transactions will result in the deduction of one trip from the 
associated account’s stored ride count.  As necessary and available, and subject to CTDOT fare 
policies and pricing, stored ride transactions will include deduction of stored value to “upgrade” 
the trip to a higher service level (e.g., from a “local” to “express” service). 

When a stored ride transaction requires an upgrade, but the card’s stored value has insufficient 
value to pay for the upgrade, the transaction will result in only the deduction of the trip from the 
card’s stored ride count; by inference, the CDS will assume that the incremental fare was paid in 
cash.  If as a result of the stored value component of the transaction the account’s stored value 
falls below a CTDOT-configurable parameter, or falls to zero, the CDS will update the account’s 
entry in the Master Status List accordingly. 

If as a result of the Stored Ride trip the Stored Ride counter falls below a CTDOT-configurable 
value, the CDS will update the Master Status List to indicate that the account’s Stored Ride 
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value is low.  If as a result of the stored ride trip the account’s Stored Ride counter falls to zero, 
the CDS will update the Master Status list to indicate that the account no longer has a valid 
stored ride pass. 

If the NFTS uses real-time transaction processing, in addition to modifying the Master Status 
List as necessary, the CDS will report the results of the transaction calculations to the 
requesting NFTS device. 

21.20.3 Activating	a	Pending	Floating	Period	Pass	

When a card’s account has no valid unlimited ride pass but has a pending floating period pass, 
subject to fare product priorities, the transaction will result in the activation of the account’s pass 
(thereby commencing its validity period).  The CDS will update the account’s Master Status List 
to indicate that the card has pass privileges, including the pass type. 

21.20.4 Using	an	Active	Floating	Period	Pass	

When a card’s account has an active floating period pass, subject to the fare product priorities, 
the transaction will be counted as a boarding by use of the pass.   

As necessary and available, and subject to CTDOT fare policies and pricing, floating period 
pass transactions will include deduction of stored value from the card’s associated account to 
“upgrade” the trip to a higher service level (e.g., from a “local” to “express” service). 

When a floating period pass transaction requires an upgrade, but the card’s stored value 
account has insufficient value to pay for the upgrade, the transaction will result in only the 
recording of the card’s usage; by inference, the CDS will assume that the incremental fare was 
paid in cash. 

As the active floating period pass ages and reaches a CTDOT-configurable remaining time 
(configurable per pass type), the CDS will update the account’s entry in the Master Status List to 
reflect the status of the pass as “Nearing Expiration.”  When the pass expires, the CDS will 
update the account’s entry in the Master Status List to indicate that no pass is active. 

21.20.5 Fixed	(Calendar)	Passes	

Whenever a fixed (calendar-based) unlimited ride pass, such as a monthly pass, is used, 
subject to the fare product priorities, the transaction will be counted as a boarding by use of the 
pass.   

As necessary and available, and subject to CTDOT fare policies and pricing, fixed (calendar-
based) unlimited ride pass transactions will include deduction of stored value to “upgrade” the 
trip to a higher service level (e.g., from a “local” to “express” service). 

When a fixed (calendar-based) unlimited ride pass transaction requires an upgrade, but the 
card’s stored value account has insufficient value to pay for the upgrade, the transaction will 
result in only the recording of the card’s usage; by inference, the CDS will assume that the 
incremental fare was paid in cash. 

As the active fixed (calendar-based) pass ages and reaches a CTDOT-configurable remaining 
time (configurable per pass type), the CDS will update the account’s entry in the Master Status 
List to reflect the status of the pass as “Nearing Expiration.”  When the pass expires, the CDS 
will update the account’s entry in the Master Status List to indicate that no pass is active. 
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21.20.6 “Capped”	Stored	Value	Fare	

The NFTS will support the ability to limit a card’s total stored value usage over one or more 
CTDOT-defined periods of time, effectively enabling customers to “purchase” floating period 
unlimited ride passes using several stored value transactions.   

When a transaction results in the “purchase” of an unlimited ride pass due to “capped” stored 
value, the CDS will update the card’s entry in the Master Status List to indicate that pass 
privileges are in effect, including the pass type. 

21.20.7 Transfers	

All transactions that result in deduction of stored value or stored ride quantity will be subject to 
CTDOT transfer policies.  The NFTS will enable CTDOT-issued smart cards to provide transfer 
privileges in support of CTDOT policies, including when an unlimited ride pass or stored ride 
pass is used and upgraded by use of stored value. 

When calculating the effect of boardings where stored value or stored ride would be used, the 
CDS will implement CTDOT’s transfer policies and leave stored value or stored ride balances 
unchanged if the boarding fell within CTDOT’s transfer policies.  For example, if a passenger’s 
smart card has only a stored value balance, the CDS will deduct the proper fare from the 
account’s stored value for the first boarding of a trip.  If the passenger subsequently boards 
another vehicle of the same or lesser service within CTDOT’s transfer period (presently 90 
minutes), the CDS will record the second boarding as a transfer and leave the passenger’s 
stored value balance unchanged. 

Transfers will be in effect based on the date and time of the initial boarding, and will be limited 
based on CTDOT-configurable parameters. 

21.20.8 Reduced	Fare	Transactions	

All elements of the NFTS will limit reduced fare transactions to CTDOT-issued cards associated 
with accounts with reduced fare profile information. 

When a card associated with a reduced fare account is used, the CDS will process the 
transaction according to the reduced fare values associated with the service level in effect on 
the NFTS device at the time of the transaction. 

21.21 Master	Status	List	Processing	
By reflecting the results of each reported transaction on each associated account’s status, the 
CDS will maintain an accurate status of each card’s associated account in the Master Status 
List.  At a CTDOT-configurable interval, configurable in 1-minute increments from 1 minute to at 
least 6 hours, the CDS will accumulate all Master Status List changes (made since the last 
broadcast message) into an incremental update broadcast message and transmit the message 
to all NFTS devices that process smart cards.  (The NFTS devices will process the MSL 
changes message to generate an updated consolidated MSL.)   

At least once per day, each NFTS device that processes smart cards will receive the complete 
MSL from the CDS (via the GCS, if applicable) to ensure that all devices are synchronized daily 
with a known good MSL.  (The NFTS devices will replace their MSL with the transmitted MSL.) 

The Contractor will submit a complete description of all CDS functions in support of Master 
Status List processing for CTDOT review at the Preliminary Design Review and CTDOT 
approval at the Final Design Review.  CDRL 21-16 
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21.22 Third	Party	Valid	Card	List	Support	and	Processing	
Participating Third Party organizations will be responsible for maintaining the lists of valid cards 
that are to be accepted for fare payment.  The CDS will provide a secure means, such as a File 
Transfer Protocol (FTP) interface, to enable third parties to upload updated lists.  At least once 
per day, the CDS will retrieve any updated lists, populate the requisite database tables with the 
updated information, and disseminate the updated Third Party Valid Card list(s) to the fare 
collection devices. 

21.23 Action	List	
For all NFTS account-based media, the Master Status List and the Third Party-Issued Valid 
Card List will prohibit acceptance of invalid cards, including those reported lost or stolen.  For 
card-based media, including all CTDOT-issued Limited Use Media and barcode media, the CDS 
and the NFTS devices will maintain a separate list of cards that are to be rejected if detected. 

Any card-based CTDOT-issued smart card media and any barcode media may be placed on the 
Action List as a result of the media being reported as lost or stolen, for non-payment of account, 
for suspected fraudulent use, or other reasons defined by CTDOT.  CTDOT shall have the 
ability to define the action to be taken by the fare collection device whenever a listed fare 
instrument is presented.  These actions will include, at minimum: 

 Deactivate – Fail the transaction and permanently deactivate the card (CTDOT-issued 
smart card media only) 

 Reject – Fail the transaction (read-only media only) 

 Track – Complete the transaction and track usage 

Whenever a listed fare instrument is presented to a device, the device will store a transaction 
record indicating that a listed fare instrument was presented and the action taken.   

A CTDOT-issued smart card that has been deactivated due to use after placement on the action 
list will be rejected as invalid for all subsequent attempted uses. 

A CTDOT-issued smart card that has been suspended due to use after placement on the action 
list will be rejected as suspended for all subsequent attempted uses until and unless the card is 
reactivated. 

Actions to modify the encoding of CTDOT-issued media will allow CTDOT to remotely modify 
cards as necessary to support functions described herein, and will include (if dictated by the 
Contractor’s design) establishing, modifying, and deleting subscription autoload transactions. 

21.24 Suspension	and	Reactivation	
When a CTDOT-issued smart card is suspended, the CDS will update the associated account’s 
status to indicate either a date upon which the card will automatically be reactivated, or an 
indefinite suspension.  While a card is suspended, the CDS will maintain the card’s entry in the 
Master Status List as “suspended.” 

If the suspension information includes a reactivation date, upon reaching that date, the CDS will 
update the card’s entry in the Master Status List to indicate that it is no longer suspended, and 
restoring other relevant value and pass privileges as appropriate. 
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If the suspension is indefinite, or if CTDOT deems it necessary to reactivate a card before its 
predefined reactivation date, authorized CTDOT employees will be able to manually reactivate a 
card.  At such time, the CDS will update the card’s entry in the Master Status List to indicate that 
it is no longer suspended, and restoring other relevant value and pass privileges as appropriate. 

21.25 Autoloading	
Automatic loading (“autoloading”) is the process which permits customers to remotely and 
automatically load and replenish fare accounts associated with one or more smart cards, 
without having to use a Point of Sale device to conduct the payment transaction.   

The NFTS will provide customers three basic forms of autoloading: 

A. Directed: a one-time autoload that is initiated by the customer, usually via a Web Portal, 
for a specified value, pass, or both to be added to the account.  Directed autoloads will 
require the customer to identify their smart card (by sequential serial number and 4-digit 
truncated UID), payment method and product or value to add.  Directed autoloads will be 
one-time transactions and will not be repeated unless the customer returns to the 
customer-specific Web Portal and instructs the system to do so. 

The NFTS will collect payment for Directed Autoloads at the time of order, via the Web 
Portal.  Upon collection of payment the CDS will update the associated account’s entry 
in the Master Status List, according to the selected transaction.  (If the transaction is for 
a floating period pass, the MSL will indicate that the pass is pending.) 

B. Threshold: a “subscribed” autoload that adds value or a pass to a fare account based on 
a low-value threshold or an expiring or expired pass.   The NFTS will allow customers to 
set up threshold autoloads via customer-specific Web Portals and the Administrative 
Point of Sale Terminal.  Establishing a threshold autoload will require the customer to 
identify their smart media (by serial number), payment method (such as a credit card 
number), and the value or product to add to their card’s account once the threshold is 
reached.  Threshold values will be CTDOT-configurable; CTDOT will also have the 
ability to enable customers to select threshold values, and to restrict threshold values to 
CTDOT-configurable levels only. 

When the associated account for a customer’s card falls below the selected threshold 
value, the CDS will initiate payment collection transactions automatically, based on the 
customer’s selected payment method on file.  Payment collection transaction processing 
for Threshold Autoloads as defined. 

Upon successful completion of the autoload payment transaction (triggered by the 
detected threshold condition), the CDS will update the associated account’s entry in the 
Master Status List, according to the selected transaction.  (If the transaction is for a 
floating period pass, the MSL will indicate that the pass is pending.) 

C. Recurring: another “subscribed” autoload, but one that occurs on a regular calendar 
basis, usually monthly, and usually in support of employer-sponsored transit benefit 
programs or for calendar-based pass products. 

The CDS will initiate payment collection transactions automatically for Recurring 
Autoloads, based on the customer’s selected payment method on file.  Payment 
collection transaction processing for Recurring Autoloads as defined. 

Upon successful completion of the autoload payment transaction (triggered by the 
calendar event), the CDS will update the associated account’s entry in the Master Status 
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List, according to the selected transaction.  (If the transaction is for a floating period 
pass, the MSL will indicate that the pass is pending.) 

The NFTS autoload processes will support use by registered and anonymous users. 

The Contractor shall submit a complete description of all autoload transactions and the 
processes to establish, modify, and cancel subscribed autoloads, for CTDOT review at the 
Preliminary Design Review and CTDOT approval at the Final Design Review.  CDRL 21-17 

21.25.1 Responses	to	Reported	Autoload	Activity	

The NFTS will strictly enforce exclusive execution of autoload transactions; that is, each 
autoload transaction will occur no more than once. 

The CDS will automatically initiate payment transactions for all executed subscribed autoload 
transactions, according to the transaction value and the customer’s payment method on file. 

Upon successful execution of a subscribed autoload payment, the CDS will transmit a message 
and receipt to the customer via the customer’s preferred method (email or SMS text), if 
provided. 

21.25.2 Failed	Payment	Transactions	

If subscribed autoloads require the CDS to initiate a payment transaction after a usage 
transaction (that is, the payment transaction was triggered by a threshold event), the CDS will 
provide the means for CTDOT to manage failed payment transactions.   

Upon receiving denial for a CDS-initiated payment authorization, the CDS will make repeated, 
periodic attempts to collect payment.  The number and periodicity of the repeated attempts will 
be CTDOT-configurable. 

If payment for an executed autoload transaction remains uncollectable after completing all 
attempts at collection, the CDS will include all pertinent information of the failure in a daily 
“Failed Autoload Payment Transaction” report, which the CDS will email to a CTDOT-definable 
address. 

21.25.3 Automatic	Autoload	Cancellations	

The CDS will automatically cancel subscribed autoloads when any of the following occur: 

 The subscription passes the customer-selected expiration date 

 The associated payment method has expired (e.g., the credit card on file has expired) 

 Payment for the previous executed subscribed autoload transaction was denied 

21.25.4 Maintenance	of	Subscribed	Autoloads	

The CDS will send periodic reminder messages to customers with subscribed autoloads when: 

 The payment method will expire within a CTDOT-configurable number of days (initially 
set to 90). 

 The customer’s selected expiration date is within a CTDOT-configurable number of days 
(initially set to 60). 

The CDS will send messages via the customer’s preferred method, repeated on a CTDOT-
configurable frequency, initially set to once every 10 days. 



   
  

  NFTS – Scope of Work Page 237 

21.26 Dormancy	
The CDS will monitor the use of all CTDOT-issued smart card media.  Any CTDOT-issued 
account-based smart card that is unused for a CTDOT-adjustable period (initially set to 2 years) 
will be declared “dormant;” the CDS will alter the card’s entry in the MSL accordingly.  Account-
based media with dormant status conditions in the MSL will be rejected upon use at any field 
device (except Administrative Point of Sale Terminals).   

When a smart card account with stored cash value is declared dormant, CTDOT will comply 
with all Federal and State regulations regarding escheat; the CDS will supply all necessary data 
and reports to support CTDOT’s compliance with Federal and CT and NY State escheat 
regulations. 

21.27 Media	Expiration	
All CTDOT-issued long-term smart cards will include a media expiration date that is recorded in 
the associated account at the time of initial issuance.  This date will be a CTDOT-configurable 
number of years beyond the date of issuance, and will be initially set to 5 years. 

If a presented card is past its expiration date but is otherwise fully functional and valid for use, 
the NFTS device will accept the card and display a suitable warning message to the user that 
the card is old and should be replaced. 

Attempts at replenishing (via POS device or autoload) an account associated with a card that is 
beyond its expiration date by a CTDOT-configurable period (initially set to 6 months), will be 
rejected.   

21.28 Queries	and	Reports	
The CDS will provide a suite of standard reports, which will provide all basic information 
necessary to operate, maintain, and analyze fare system performance and revenue and 
ridership data.  CTDOT shall have the ability to generate reports using the CDS database in an 
ad-hoc manner using Crystal Reports® or other standard report generation tools. 

It will be possible through the CDS to query any item of data stored within the systems, 
including transactional information, alarms, status changes, and all other elements stored as 
transaction records. This will include historical records as well as current information. 

21.28.1 Standard	Reporting	

A. The CDS will provide the capability to query the system database to produce reports for 
auditing, revenue, media control, planning, fare management information, maintenance, 
and other similar requirements.   

B. The CDS will provide one or more reports to indicate the software and fare table 
versions in effect on each device, including date of activation, based on events reported 
by the devices.   Such reports will also indicate successful downloads of software and 
fare tables that are pending activation, and the date of their successful download. 

C. To the extent possible, the output format of all queries and reports will be of similar style.  
Each report and query will produce data in tabular format with each column clearly titled 
on each page.  Each row of output data (excluding column titles) will be consecutively 
numbered. 
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D. All reports will provide users with the ability to sort the report rows by any column, user-
selectable in ascending or descending order. 

E. All reports will include a cover page that provides the following information: 

 Title of the report 
 Date and time report was generated 
 Complete list of input parameters and sorting keys used to create the report 

F. Every page of all reports and queries will include a header that indicates the title of the 
report, a one-line synopsis of key input parameters, the beginning and ending date and 
time (where appropriate), and the page number of the report. 

G. It will also be possible for the user to select query and report output in a form that is 
exportable to other applications, such as spreadsheets and graphical report 
presentations programs. 

H. The Contractor shall provide several queries and reports at time of delivery.  The 
prepared queries and reports will be presented in a menu form for selection at any time.  
Each query and report will have access permissions assigned to limit availability to those 
users authorized to view data presented by the query or report. 

I. Each prepared query and report will also be capable of being automatically processed at 
predetermined dates, times, and frequencies.  It will be possible for CTDOT to identify 
reports to be run daily, weekly (e.g., every Wednesday), monthly (i.e., the first day, last 
day, or any specific day of each month), quarterly, and so on. 

J. Reports of general nature and those that include a wide variety of input fields will be 
configurable to narrow the scope of the report.  For example, using the menu-driven 
input forms, it will be possible to limit a general query or report that provides total sales 
revenues to only sales associated with the mobile ticketing application. 

K. The queries and reports to be provided at time of delivery are grouped into five major 
categories: 

 Summary Reports, which will provide an historical view of data within a date range.  
These reports will include detailed information and/or totals of related events or 
transactions. 

 Database Reports, which will provide printouts of configuration files, operational 
parameters, and other data used to determine operations of the equipment.  
Database reports will indicate the date and time the database table being shown was 
last modified. 

 Status Reports, which will provide “snapshots” of equipment and system conditions, 
usually for the most recent data available.  For off-line equipment (such as Validating 
Fareboxes), status reports will list the date and time each device last communicated 
with the CDS. 

 Media Reports, which will provide information about fare media in circulation, in 
inventory, in various status conditions, etc. 

 Finance Reports, which will provide financial information and payment (credit/debit) 
reports. 
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A listing and conceptual description of all standard queries and reports will be submitted for 
CTDOT review and approval at the Preliminary Design Review.  CDRL 21-18 

Query and Report output format will be subject to CTDOT review and approval at the Final 
Design Review.  CDRL 21-19 

Standard reports may differ from the list below, but the general functionality and information 
conveyed will be as shown in the table below: 

Table 21.28.1:  Standard Reports 

# Type Subsystem Name Description Content 

1 Summary Sales & 
Revenue 

General Sales 
Summary 

Total value of sales and 
replenishments 

Identifies sales source (POS, web, 
autoload, mobile, etc.), and value 

2 Product Sales 
Summary 

Total sales and replenishments by 
product and media type 

Identifies sales and replenishments 
for each product type by media type 

3 Detailed Sales 
Summary 

Total sales by each device and 
system 

Identifies sales at each device and 
system by product type 

4 General Revenue 
Summary 

Total revenues by payment method Identifies sales by source and 
payment method 

5 Retail Sales 
Invoicing 

Invoice reports for Retail Sales 
Outlets, by store and by retail chain 

Provides invoicing information for 
Retailers coincident with CTDOT 
invoicing schedule 

6 Ridership General 
Ridership 
Summary 

Total ridership by payment method Identifies linked trips (excludes 
transfers) by media type, fare 
product, fare category 

7 Detailed 
Ridership 
Summary 

Total ridership by payment method, 
by route, etc. 

Identifies linked trips by route, day 
of week, time of day, location, 
media type, fare product, fare 
category, etc. 

8 General 
Boardings 
Summary 

Same as General Ridership 
Summary, but includes transfers 

 

9 Detailed 
Boardings 
Summary 

Same as Detailed Ridership 
Summary, but includes transfers 

 

10 Transaction 
History 

Detailed 
Transaction 
History Summary 

Transaction history details for 
specified fare media 

Provides date, time, route, vehicle, 
location, transaction type, 
transaction value, etc. for all 
transactions in date range for 
specified fare media 

11 General Usage 
History Summary 

History of fare media usage by type 
and product 

Provides historical usage (total 
transactions) of fare media in 
definable date ranges (days, 
weeks, months, quarters, years) 

12 Fare Product 
Usage Summary 

Usage (ridership) by fare product by 
media type 

Provides number of rides per 
product type by media type for the 
given date range 
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# Type Subsystem Name Description Content 

13 Cash Handling Detailed Vault 
Contents 
Summary 

Contents of each cash storage vault 
(farebox cashbox, MVM bill vault, 
coin vault, hopper) removed 

Provides date, time, contents (by 
denomination) and ID of the vault 
when removed from the device, and 
the ID of the employee who 
removed the unit. 

14 Detailed Cash 
Replenishment 
Summary 

Contents of each cash storage 
module (coin hopper, recirculating 
unit) when inserted into MVM, and 
contents of change replenishment 
transactions (to restore recirculating 
supply) 

Provides date, time, contents (by 
denomination) and ID of coin 
storage module when inserted into 
MVM, the contents (by 
denomination) of change 
replenishment transactions, and the 
ID of the employee who performed 
the action 

15 Consolidated 
Mobile Safe 
Contents 
Summary 

Contents of one or more Mobile 
Safes when removed 

Provides date, time, consolidated 
contents (by denomination), and ID 
of Mobile Safe when removed from 
the Farebox Vaulting System, and 
the ID of the employee who 
performed the action. 

16 Detailed Mobile 
Safe Contents 
Summary 

Contents of individual Mobile Safe 
when removed, listed by farebox 

Provides date, time, individual 
contents (by farebox cashbox and 
denomination) and ID of Mobile 
Safe when removed from the 
Farebox Vaulting System, and the 
ID of the employee who performed 
the action 

17 Vault Tracking Detailed Vault 
Tracking 
Summary 

List all vault insertion and removal 
activities. 

Displays vault serial number, vault 
type, event, date and time, and 
employee removing or inserting the 
vault.  If a vault serial number is not 
listed in the vault serial number 
database, the vault shall be 
considered a “rogue” and the vault 
type shall indicate that the vault is 
unknown. 

18 Vault Search 
Summary 

Provides information about the last 
activity related to the specified 
vault(s) during the specified period 

Lists date, time, vault ID, location, 
activity, and employee performing 
the action. 

19 Events Detailed Event 
Summary 

Reported equipment & system 
events  

Detailed event information for each 
reported event during the period 

20 Device Last 
Probed 

Last date and time of communication 
with device 

Provides device type, ID, location / 
vehicle, and date of last 
communication 

21 Origin-
Destination 
Analysis 

Origin-Destination 
Analysis 

See Section 3.16  

22 Fraud Detection Fraud Detection 
Queries  

Identify  the use/attempted use of 
duplicate card numbers, value 
increases without associated add 
value records and other similar 
common fraud methods 
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# Type Subsystem Name Description Content 

23 Database Fare Table Active Fare Table Contents of the current (active) fare 
table 

 

24 Fare Table 
History 

Contents of previous (saved) fare 
table versions 

 

25 Pending Fare 
Table 

Contents of any future table Includes the activation date of the 
new table 

26 Equipment 
Configuration 

Configuration 
Files 

Contents of the configuration files for 
each device 

Identifies all configurable operating 
parameters 

27 Network Network 
Configuration 

Configuration of the network, such as 
communications port assignments, 
IP addresses, etc. 

 

28 NFTS User 
Administration 

CDS Authorized 
Users 

Lists each CDS user and permission 
levels 

 

29 Web Portal Users Lists web portal users Provides contact information for 
web portal users by web portal 

30 Admin POS 
Users 

Lists authorized users of CTDOT 
Administrative POS Terminals 

 

31 Media 
Administration 

Current Action 
List 

Current action list All smart cards and mobile tickets 
that are to be deactivated, 
suspended, rejected, reactivated, 
and tracked 

32 Deactivated & 
Suspended Cards 

Cards that have been deactivated 
and suspended 

Historical listing of all cards that 
have been deactivated, and all 
cards that have been suspended 
but not reactivated.  (These cards 
may no longer be on the current 
action list.) 

33 Customer 
Administration 

Current 
Customers 

List of customer account information Selected by category, ZIP code, 
fare permissions, and other 
characteristics 

34 Current Benefits 
Administrators 

List of Corporate Partner, 
Institutional, Social Services, and 
other Sponsor coordinators 

Selected by category, lists contact 
information, payment method, 
contract dates, etc. 

35 Autoload 
Administration 

Pending Directed 
Autoloads 

Directed autoloads which have not 
yet been completed 

Includes card number, product, 
value awaiting autoload, expiration 
date 

36 Active 
Subscription 
Autoloads 

Recurring autoloads which are 
currently active 

Includes card number, product, 
threshold, value, and expiration 
date 

37 Failed Autoload 
Payment 
Transaction  

Completed subscribed autoloads 
where attempts to collect payment 
failed 

Includes smart card number, 
transaction value, transaction ID, 
payment type, authorization/denial 
ID 
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# Type Subsystem Name Description Content 

38 Status System Equipment Status Last known reported status of 
equipment and systems 

Provides operational status of each 
device and system (e.g., web 
portals, payment card processor, 
GCS, mobile ticketing interface, 
etc.) and date of last 
communication 

39 Current Software 
Configuration 

Last reported versions of application 
software, configuration files, fare 
tables, etc. 

Provides software and configuration 
version numbers for each device, 
and date of last modification 

40 Equipment 
Location 

Installation location of each device Vehicle number for Validating 
Fareboxes and Stand Alone 
Processors, BRT station platform 
for Platform Validators, assigned 
users for portable devices, 
locations for POS Terminals, etc. 

41 Current Vault 
Location 

Current cash storage modules 
installed 

Lists the type and ID of every cash 
storage module currently installed 
in all (or selected) fareboxes, 
Farebox Vaulting Systems, and 
MVMs 

42 Inventory Media  Current Smart 
Card Status 

Current status of smart cards 
(individual or range), products on 
card, current value, last transaction 
date 

 

43 Smart Card 
Inventory Review 

Number of smart cards in each 
status by fare category 

 

44 Finance Finance Cash on Hand Total cash stored in all modules of 
each selected MVM 

Total value in each cash storage 
module and in each MVM 

45 Stored Value 
Liability 

Total value of unused stored value, 
net of deactivated and dormant cards 

 

46 Escheat Liability Total value of unused stored value 
that is subject to escheat 

Residual value of some or all 
dormant stored value, based on 
escheat regulations (dormancy 
period may differ from escheat 
requirements) 

47 Bankcard Reports One or more reports to provide 
necessary oversight of credit, debit, 
and prepaid card transactions  

Strictly limited to users authorized 
to view PCI-sensitive data 

 

21.28.2 Data	Import	from	Ticket	Vending	Machine	System	

CTDOT’s Ticket Vending Machine System (TVMS), supplied by others, includes a Central 
Management System (CMS) that monitors and tracks revenue and ridership statistics for the 
Ticket Vending Machines used for Proof of Payment purposes on the CTfastrak system.  The 
NFTS Central Data System shall import data from the TVMS Central Management System to 
provide consolidated revenue and ridership data for all CTDOT services.  This TVMS design 
information which will use an ODBC database, will be provided by CTDOT to the Contractor.  
CTDOT 25-4 

The Contractor shall coordinate the necessary design services, database queries, and 
Application Program Interfaces with the TVMS Contractor to enable the NFTS to import TVMS 
revenue and ridership data needed to satisfy the consolidated reporting requirements.  Revenue 
and ridership reports defined in Table 21.28.1 shall include data from the TVMS. 
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21.28.3 Query	and	Report	Design	Services	

In addition to the reports listed in Table 21.28.1 (or their functional equivalent), the Contractor 
shall supply query and report design services for no less than 20 additional reports to be defined 
by CTDOT no less than 6 months before completion of the Software Warranty.  The Contractor 
shall supply all such requested additional queries and reports before conclusion of the Software 
Warranty. 

21.28.4 Ad	Hoc	Reporting	and	Queries	

The CDS shall provide a mechanism for authorized CTDOT users to extract information directly 
from the system through a Report Writer facility compatible with the CDS Relational Database 
Manager.  

Menus and screens to support the generation of reports, as well as the timing and location of 
the resulting output shall be provided.  Once a report is defined, the system shall have the ability 
to display the output before printing, and store the definition for reuse.  

21.29 Applications	

21.29.1 Device	Management	

The CDS shall be responsible for the management of all hardware and equipment included as a 
part of this System.  This shall incorporate both Configuration Management and Equipment 
Monitoring.  

21.29.1.1 Configuration	Management	

Configuration management shall be performed by the CDS to ensure the proper configuration of 
all field devices in the System.  This shall be responsible for managing the addition, 
modification, and deletion of equipment functionality and equipment configurations utilizing a 
GUI menu-driven interface.   

This shall allow CTDOT the ability to change, test configurations, and program tables before 
being updated throughout the system.  This system shall allow the ability to roll back to a 
previous configuration that has not been manually purged from the system.  Any difficulties with 
the rollback shall be automatically identified and reported to the user.  

This shall have sufficient capacity to adequately support all hardware to be provided as part of 
this project, and shall have no maximum number of equipment to manage.   

All configuration files and operational parameters of the NFTS equipment shall be managed by 
this application.  All necessary parameters for the equipment and functionality shall be stored in 
the CDS database and distribute parameter and configuration changes across the System 
network as needed to ensure proper operation and security.   

No change to these files or parameters shall be transmitted without a record of the change 
being stored on the CDS. The CDS shall store all changes made to files and parameters and 
allow for review of no less than the previous 100 changes made. Records of each change shall 
include the user, the date and time of change, the equipment to which change(s) was (were) 
transmitted and date and time of transmission. Contents of these files shall be protected by 
additional password privilege.  Methods to alter configuration files and operational parameters 
shall utilize preformatted input forms supported by the relational database manager.  
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The NFTS Configuration Manager shall enable device-specific configurations as necessary.  For 
example, only a subset of MVMs may have the ability to sell certain tickets in the fare table; 
such availability may be periodic, requiring the ability to routinely enable and disable ticket 
types. 

The configuration files and operational parameters to be managed shall include at minimum the 
following information:  

 Station names  
 PV and MVM locations, identifiers and types  
 Fare tables (one active, two inactive)  
 Ticket and transaction types to be available for sale 
 Ticket print format  
 Patron Display screen configuration and messages  
 Operational parameters including timeouts, vault full levels, accepted bill denominations.  
 Event and alarm descriptions, categories and priorities  
 Cash handling device serial numbers in system  
 Digitally recorded voice message file assignments  
 Technician identification and access codes  

The Contractor shall submit a comprehensive listing of system parameters, downloadable 
information and descriptions of procedures to track information modifications for CTDOT review 
and approval at the Final Design Review.  CDRL 21-20 

21.29.1.2 Platform	Equipment	Status	Monitor	

Status of all NFTS platform equipment shall be updated and automatically maintained by the 
system through the Platform Equipment Status Monitor application.   

A. The Platform Equipment Status Monitor application shall monitor the status of all on-line 
Multi-Function Vending Machines and Platform Validators, and all data transfers.  The 
Contractor shall install, configure, and activate network monitoring software, such as 
HP® OpenView® or equivalent commercially available software.   

B. The Platform Equipment Status Monitor shall display status in three levels of detail:  

 All Platform Equipment  
 All Platform Equipment at a selected station  
 Individually selected device  

C. When displaying the status of all Platform Equipment, the Platform Equipment Status 
Monitor application shall provide a graphical representation of the system via a system 
map showing all stations where devices are installed under this contract.  The icon for 
each station shall indicate (via color) a summary of the status of all Platform Equipment 
at the station.  When a station has more than one alarm in effect, the station icon shall 
be shown in the color of the highest priority alarm. 

D. When displaying the status of all Platform Equipment at a selected station, the Platform 
Equipment Status Monitor shall display a station map, showing the status of each device 
at the selected station.  The icon for each device shall indicate (via color) a summary of 
the status of all alarms for that device.  When a device has more than one alarm in 
effect, the device icon shall be shown in the color of the highest priority alarm. 

E. When displaying the status of an individually selected device, the Platform Equipment 
Status Monitor shall display a graphical or picture representation of the device, indicating 
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via color icons or text, the status of all major modules within the device.    When a 
module has more than one alarm in effect, the module icon shall be shown in the color of 
the highest priority alarm.   

F. Those alarms that CTDOT designates as high priority shall require CTDOT interaction at 
a CDS workstation to clear.  All other alarm conditions shall clear automatically when the 
alarm condition is resolved. 

G. The Platform Equipment Status Monitor application shall incorporate menu options to 
facilitate monitoring of each of the following: 

 Device operational status 
 Device revenue status 
 Device software status 
 Effective date of fare tables and associated files 
 System and unit security 
 Network status 
 Polling status (i.e., last date and time of data upload and download) 
 External system interface status (i.e., clearinghouse link, links to other CTDOT 

computer systems, etc.) 

H. The Platform Equipment Status Monitor shall incorporate menus and screens supporting 
both the manual and automatic polling of transaction, status and event log information.  
The system shall be able to designate the polling for all devices, devices at a specified 
station, and any individual device. Authorized users of the Platform Equipment Status 
Monitor shall be able to request the CDS to query any single device, station of devices, 
or all devices for status update. 

I. The Platform Equipment Status Monitor shall automatically declare a security breach at 
an MVM is in effect when the following occurs: 

 An MVM “door open” event is recorded 

 The CDS receives no corresponding “authorized login” event within a CTDOT-
adjustable interval, initially set to 60 seconds 

J. In addition, the Platform Equipment Status Monitor shall be able to monitor connections 
to external telecommunications networks, and shall incorporate menus and screens to 
support this function. 

The Contractor shall submit a complete description of the Platform Equipment Status Monitor, 
including sample screen images, for CTDOT review at the Preliminary Design Review and 
CTDOT approval at the Final Design Review.  CDRL 21-21 

21.29.1.3 Equipment	Monitoring	

The CDS shall receive and store all event records transmitted by NFTS devices.  When the 
CDS receives CTDOT-selected event records, the CDS shall transmit an email message with 
relevant content, to one or more CTDOT-specified addresses. 

The CDS shall reject all external communication requests from devices and systems not in the 
CDS database; all such events shall cause the CDS to generate an entry in an error log for 
review by CTDOT. 
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21.29.1.4 System	Monitoring	

The CDS shall be able to monitor the activity of the NFTS devices and the communications 
networks that connects and supports these devices.   

System Devices perform a variety of self-diagnostic functions.  The CDS shall provide real time 
access to such status and diagnostic information.  When devices register events, in both volatile 
and non-volatile memory, such information shall be made available to the CDS on a real-time 
basis.  Such information shall include, but not be limited to, the devices internal software version 
number, fare table (effective date) in use, event description/code, etc. 

This information either shall be transmitted to the CDS as part of the unit's start up procedure, or 
as it becomes available.  Should the network connection to a device become inoperable, the 
information shall be transmitted to the CDS when the connection is restored.  The Contractor 
shall provide complete technical information on the recovery from an off-line status to an on-line 
status.   

The CDS shall retain this event data for reporting and statistical analysis.  It will be used to 
generate historical usage patterns, unit and network "mean time between failures" rates, and 
reliability statistics for machine operations and network availability. 

Given that most of this information will be repetitive and non-critical, the CDS shall be able to 
determine when active operator intervention is required.  The following conditions require 
special handling: 

 At start up or start of any tour/start of day, the unit's internal clock setting shall be 
synchronized with the CDS host's internal clock based on time received from the CTDOT 
network clock.  Any significant deviation shall be addressed. 

 At start up, the unit's, software version number, the effective dates of the fare table, 
associated files, and media layouts shall be compared to internal CDS table(s).  Any 
discrepancies shall generate an automatic upload of the correct information. 

 When a security breach or failure occurs, a message is sent to the appropriate CTDOT 
department. 

 When any component in an assembly fails, the associated diagnostic messages shall be 
captured, stored, and transmitted to the CDS to be made available to the CTDOT 
maintenance department.  

A functional description of all monitoring functions shall be provided at the Preliminary Design 
Review for review by CTDOT and for approval by CTDOT at the Final Design Review. This 
information shall include the design or the operational flows, screens, functions and other similar 
information and shall include increasing detail with each design review step.  CDRL 21-22 

21.29.2 Vehicle‐Installed	Equipment	Management	

The Vehicle-Installed Equipment Manager shall control and manage all electronic NFTS 
equipment installed in any vehicle, including Validating Fareboxes and SAPs.  Through this 
application, authorized users shall be able to define and change configuration and other 
operating parameters.  The Vehicle-Installed Equipment Manager shall also interact with the 
CTDOT’s existing equipment maintenance and inventory control applications to support tracking 
of devices at a location. 

From the Vehicle-Installed Equipment Manager, authorized users shall have the capability to 
remotely control any on-line equipment.  Functions that can be remotely performed by an 
authorized user shall include: 
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 Place equipment in service 

 Place the device in Coin Bypass 

 Place a module out of service 

 Perform diagnostics at both the device and component levels 

 Enable any payment mode or module 

 Force an update of the valid card list to the device(s) - this can also be tied together 
with the Station-Installed Equipment Manager to force a system wide update 

 Transfer any information or data 

 Reset the equipment (i.e., cause the equipment to restart all programs without 
affecting data registers) 

All modifications to the equipment functionality shall be recorded in the CDS database and 
reported immediately to CTDOT’s equipment maintenance and inventory control application. 

 

21.29.3 Station‐Installed	Equipment	Management	

The Station-Installed Equipment Manager shall control and manage all electronic NFTS 
equipment installed at any station location, including MVMs and platform validators.  Through 
this application, authorized users shall be able to define and change configuration and other 
operating parameters.  The Station-Installed Equipment Manager shall also interact with the 
CTDOT’s existing equipment maintenance and inventory control applications to support tracking 
of devices at a location. 

From the Station-Installed Equipment Manager, authorized users shall have the capability to 
remotely control any on-line equipment.  Functions that can be remotely performed by an 
authorized user shall include: 

 Place a module out of service 

 Place an item of equipment in service or out of service 

 Perform diagnostics at both the device and component levels 

 Enable and disable any payment mode or module 

 Force an update of the valid card list to the device(s) - this can also be tied together 
with the Vehicle-Installed Equipment Manager to force a system wide update 

 Transfer any information or data 

 Reset the equipment (i.e., cause the equipment to restart all programs without 
affecting data registers) 

All modifications to the equipment functionality shall be recorded in the CDS database and 
reported immediately to CTDOT’s equipment maintenance and inventory control application. 

21.29.4 Farebox	Vaulting	System	Management	

The Farebox Vaulting System Manager shall control and manage the farebox vaulting systems 
at all of the CTDOT garages, including their associated data systems.  Through this application, 
authorized users shall be able to define and change configuration and other operating 
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parameters.  The Farebox Vaulting System Manager shall also interact with the CTDOT’s 
existing equipment maintenance and inventory control applications to support tracking of 
devices at a location. 

From the Farebox Vaulting System Manager, authorized users shall have the capability to 
remotely control any on-line equipment.  Functions that can be remotely performed by an 
authorized user shall include: 

 Place a module out of service 

 Place an item of equipment in service or out of service 

 Perform diagnostics at both the device and component levels 

 Enable and disable any payment mode or module 

 Force an update of the valid card list to the device(s) - this can also be tied together 
with the Vehicle-Installed Equipment Manager to force a system wide update 

 Transfer any information or data 

 Reset the equipment (i.e., cause the equipment to restart all programs without 
affecting data registers) 

 Obtain revenue collected information, based on user access privileges 

All modifications to the equipment functionality shall be recorded in the CDS database and 
reported immediately to CTDOT’s equipment maintenance and inventory control application. 

21.29.5 Retail	Sales	Network	Management	

The CDS shall receive and store all transaction data from the Retail Sales Network.  The CDS 
shall also transmit to the Retail Sales Network configurable parameters, including at minimum 
the sales price of new CTDOT-issued smart card media, and the menu selections for account 
replenishment transactions. 

In addition, the CDS shall manage and monitor all CTDOT-operated Pont of Sale Terminals, 
and shall receive and store all transaction and event records produced by those devices. 

21.29.6 Handheld	Fare	Inspection	Terminal	Management	

As the Handheld Fare Inspection Terminals are not installed on CTDOT property and are out of 
the direct control of the CTDOT, these are being managed by a web portal as identified. The 
lists, configuration items and all other data and information required for the operation and setup 
of the devices shall be obtained from and stored on the CDS and retrieved for use by the 
authorized personnel for the management of the web portals. 

All transaction data from those devices managed shall also be stored on the CDS when 
communicated from the devices. 

21.29.7 Voice	Message	Manager	
The CDS shall provide software tools to manage the assignment of all voice messages to each 
step of all MVM and PV transactions. Management of voice messages shall permit modifying 
existing voice messages, assigning new voice messages to additional transaction steps and 
ticket types created by CTDOT, and deletion of voice message assignments for transaction 
steps and ticket types that are discontinued by CTDOT.  
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If digitally-recorded audio files are employed, each voice message file shall be individually 
tracked, managed, modified and downloaded.   

If text-to-speech synthesis is used, each message shall be configurable independently of the 
text displayed on the device Patron Display.  For example, text messages may be phonetically 
spelled, or additional text converted into speech to clarify the displayed message. 

The Contractor shall submit a description of procedures to track, modify and download voice 
messages for CTDOT review and approval at the Final Design Review.  CDRL 21-23 

21.29.8 Solid	State	Memory	Module	Interface	

The CDS shall provide authorized users the ability to exchange data with off-line MVMs and 
PVs using removable Solid State Memory Modules (SSMMs).  The process used to exchange 
data with off-line devices shall ensure that no data is erased from an SSMM unless the data is 
first stored and verified on the CDS. 

21.30 Bankcard	Processing	
Valid bankcards (i.e., credit, debit, and prepaid cards) issued by financial institutions shall be 
accepted for NFTS purchases of smart cards and fare products.   

A. Bankcard payments for NFTS transactions shall occur via sales channels that include 
Multi-Function Vending Machines, Administrative POS Terminals and NFTS websites, 
including the General Public Web Portal.   

B. Payment for bankcard purchases shall be processed directly by CTDOT’s selected third-
party merchant services provider or payment gateway (“payment entities”). 

C. If supported by the payment entities, bankcards shall be compared to the negative / “hot” 
lists stored by the payment entities to limit CTDOT exposure to fraud; the NFTS shall 
store the results of such denied authorization requests.  CTDOT’s third party payment 
entities shall process authorization of each bankcard purchase transaction and provide 
CTDOT with funds via a standard funds transfer process. 

D. With the possible exception of initial data capture at MVM and Administrative POS 
Terminal Bankcard Processor Module, at no point shall any element of the NFTS 
transmit or process full, unsecured bankcard Primary Account Numbers (PANs) and 
other related cardholder-sensitive data.  In addition, at no point shall full bankcard PANs 
and other related cardholder-sensitive data (secure or unsecure) be stored by the NFTS.   
All bankcard PANs shall be secured (e.g., “tokenized”) by CTDOT’s payment entities so 
that all NFTS records of bankcard transactions, and all records of NFTS authorized 
payment methods, shall be devoid of true bankcard PANs.   

E. Assignment of the Merchant Identification shall be CTDOT-configurable.  The CDS shall 
support assignment of a single Merchant ID for all bank card-accepting NFTS devices 
(MVMs, and Administrative POS Terminals), and the assignment of an individual 
Merchant ID to each device. 

F. The NFTS shall provide a means, without the use of true bankcard PANs, to “link” 
purchases to applicable fare media to enable various customer service functions such as 
fare media deactivation, and shall provide for a seamless process for various customer 
service functions, including but not limited to researching transactions and processing 
refunds. 
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G. Autoload transactions generated by the NFTS shall be transmitted to the payment 
entities for authorization.  CTDOT’s payment entities will transmit the result of autoload 
payment processing back to the NFTS in real time. 

H. Where allowed or required by card brand operating regulations, the NFTS shall 
incorporate Address Verification Service (AVS), partial approvals, real-time reversals, 
and split-payments when processing bankcard purchases. 

I. The Contractor shall introduce no technical or design features that prevent forward 
compatibility with standards of the financial services and payment industries. CTDOT 
requires that all aspects of the NFTS comply with generally accepted operating 
procedures and practices for processing electronic funds transfers of the financial 
services and payments industries. 

J. All software resident on the system to accommodate electronic payments shall conform 
to applicable ABA requirements, ISO/IEC standards, Federal Reserve Regulations 
(including “E” and “Z”), card brand operating regulations, and other regulations, laws and 
standards for electronic payment processing.  The NFTS shall be fully compliant with all 
applicable data security standards in effect at the time the first element or function of the 
NFTS enters revenue service. 

The Contractor shall submit a comprehensive document describing all procedures and 
processes in support of bankcard transaction processing.  Because of its sensitive nature, the 
Contractor shall submit this document under secure cover or in encrypted form only, for CTDOT 
review at the Preliminary Design Review and CTDOT approval at the Final Design Review.  
CDRL 21-24 

21.30.1 Bank	Cards	to	be	Accepted	
The NFTS shall accept the following credit cards:  VISA, MasterCard, American Express, and 
Discover.  Acceptance of other types of credit cards shall require modification of a CTDOT-
adjustable table, resident on the CDS, containing ranges of Bank Identification Numbers (BINs) 
corresponding to the accepted credit card types. 

All debit cards with ABA-compliant encoding shall be accepted by the MVM and Administrative 
POS Terminal and forwarded to the CDS for further processing.  The clearing house will 
determine if the card is to be accepted for the transaction. 

21.30.2 Bank	Card	Usage	Limits	(Velocity	Controls)	
For purposes of controlling potential losses through bank card fraud, the CDS shall maintain a 
database of all bank card sales.  This database and the CDS usage of the data stored there 
shall be in full compliance with PCI DSS requirements.  The database shall impose checks of 
transactions requests; if such checks are not passed, the transaction shall be denied: 

A. The database shall be updated automatically for each completed bank card sale. 

B. The database shall limit the number and value of transactions in total and by type for 
individual credit cards for given durations.  Such limits shall be software definable and 
modifiable by CTDOT.  For example, it shall be possible to deny a bank card transaction 
request for the same card when a third transaction is requested within a 10-day period 
and when the total value of card transactions exceeds a specified dollar amount in a 
given week. 
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The Contractor shall submit a description of the bank card usage limits process, including all 
configurable parameters, for CTDOT review at the Preliminary Design Review and CTDOT 
approval at the Final Design Review.  CDRL 21-25 

21.30.3 Local	Bank	Card	Hotlist	
The CDS shall include a CTDOT-maintained list of bank cards that are known to be 
unacceptable (i.e., the Local Bank Card Hotlist).  CTDOT will use this list to prevent 
unscrupulous patrons from repeatedly claiming false transactions and receiving multiple 
reversal refunds. 

A. The CDS shall reject all requests for authorizations for bank cards that reside on the 
Local Bank Card Hotlist and inform the requesting device or system of the rejection. 

B. When a bank card is on the Local Bank Card Hotlist, the CDS shall not request 
authorization from the bank card clearing house. 

C. Only authorized users, under strict compliance with PCI DSS requirements, shall have 
the ability to add, delete, modify, and review entries on the Local Bank Card Hotlist. 

D. The CDS shall record subsequent attempts to use cards that are on the Local Bank Card 
Hotlist. 

E. The Local Bank Card Hotlist shall have a capacity of no less than 1,000 cards. 

F. Each entry on the Local Bank Card Hotlist shall contain at minimum: 

 The complete bank card number 
 The date and time the entry was made or modified 
 The authorized user who made or modified the entry 
 The reason for the entry 
 The most recent date, time, and location (e.g., MVM number) of attempted use 

21.30.4 Verify	Billing	Address	for	Credit	Card	Payments	
As part of the authorization process for bank card transaction, the system shall have the ability 
to perform address verification, which shall cause the device to prompt the patron to enter the 
ZIP code of the card’s billing address 

Authorized CDS users shall be able to configure the system to prompt for a zip code by the 
following criteria, at a minimum: 

 Card brand 
 Card type (e.g. credit, prepaid, signature debit, pre-tax transit benefit) 
 Bank card country of issuance (e.g. US or non-US) 
 Transaction purchase amount. 

 

21.30.5 Reversals	
The CDS shall automatically reverse credit and debit card authorizations whenever necessary 
as a result of a timeout, failure to issue a ticket, or other transaction failure.  When the CDS 
receives an authorization for a transaction but does not receive confirmation from the requesting 
device that the transaction completed successfully within a CTDOT-adjustable time period, the 
CDS shall assume that the transaction failed and reverse the authorization. 
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21.30.6 Funds	Settlement	
The CDS shall generate an electronic settlement report and transmission with the appropriate 
financial institution.  Once the settlement report has been successfully transmitted, a hard copy 
report shall be scheduled for printing.  The settlement report shall be incremental in nature, 
containing transactions that have successfully occurred since the most previous transmittal of a 
settlement report. 

21.30.7 Interface	and	Communications	Requirements	

The Contractor shall be responsible for execution of all technical and procedural steps to 
comply with processing requirements identified by CTDOT’s payment entities for bankcard 
payment processing. 

The Contractor shall be responsible for development, testing, certification, and implementation 
of the interface and communications links to the payment entities.  The Contractor shall also 
provide any associated software and hardware for purposes of securely processing the required 
data for bankcard transactions by NFTS components. 

21.30.8 CDS	Processing	

The NFTS shall, at a minimum, provide as part of the local software configurations defined in 
the CDS, the following regarding bankcard payment acceptance: 

 Minimum sale amount 
 Maximum sale amount  
 Maximum credit card surcharge as a percentage of sale amount, by card brand 
 Card brands accepted (e.g., Visa, MasterCard, Discover, American Express) 
 Type of cards accepted (e.g., credit, debit, prepaid) 

As needed to meet the requirements of the NFTS and/or the payment entities, Contractor shall 
implement either batch settlement (i.e., end of day settlement files sent to the payment entities) 
or host-capture settlement (i.e., no settlement files sent to the payment entities).  As required, 
transmissions shall be sent in a format to be specified by the payment entities and using an 
Application Programming Interface (API).  The API shall be constructed using technologies 
typical of banking APIs such as web services and XML. 

The CDS shall accept from the payment entities, all settlement information for bankcard 
settlement to allow for full reconciliation of all purchase transactions.  

As mutually agreed by CTDOT and the payment entities, the CDS shall automatically receive, 
and provide for reporting on, the necessary authorization, settlement and other log data files in a 
secure, electronic file.   

21.31 NFTS	Legacy	Systems	Interface	
The Contractor shall develop interfaces between the CDS and several existing (“legacy”) 
CTDOT information systems used by each of its operating entities.  The various types of legacy 
system examples are listed below and interfaces shall be provided for each operating entity.    
In addition, the CDS shall provide the data collected and stored by the CDS in a CSV format for 
import by legacy and other systems to provide the necessary operating information typically 
used at present. 
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The Contractor shall submit documentation describing each Legacy System Interface, including 
the communication protocols, file formats, and other design details, for CTDOT review at the 
Preliminary Design Review and approval at the Final Design Review.  CDRL 21-26   

21.31.1 Finance	(GFI	Software)	

21.31.2 Operations/Scheduling	(Trapeze;	Midas)	

21.31.3 Maintenance	Management	(Assetworks)	

21.31.4 Inventory	(Assetworks)	
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22 Garage	Communications	Servers	

22.1 General		
The Contractor shall supply, install, and configure Garage Communications Servers (GCSs) and 
wireless data networks at each of the garage facilities where CTDOT vehicles are parked and 
serviced.  Via Wi-Fi communications, the Garage Communications Servers shall manage the 
secure and expedient transfer of all data transfers between the Central Data System (CDS) and 
the Validating Fareboxes and Stand Alone Processors (SAPs) 

At minimum, the GCS shall transfer the following data to and from the Validating Fareboxes and 
SAPs: 

A. Uploads from Validating Fareboxes and SAPs – stored and then forwarded to CDS on a 
scheduled basis, at a minimum of once per day: 

 Previously unreported transaction records, including  

 Smart card usage transactions 
 Barcode media usage transactions 
 Third Party-Issued Media usage transactions 

 Previously unreported event records 

B. Downloads to Validating Fareboxes and SAPs – received from CDS, stored and then 
downloaded to Validating Fareboxes when communications is established: 

 Current date and time (from a master clock) 
 Complete Master Status List 
 New fare tables (when required) 
 Updated device software (when required) 
 Updated device configuration settings (when required) 
 Valid Operator ID List 
 Valid Block List  

The GCS shall also provide all interfaces with the Farebox Vaulting Systems, including 
monitoring and reporting of: 

 The operating status of all cashbox receivers 
 The cashbox vaulting process 
 The contents of each vaulted cashbox 
 The Mobile Safe exchange process 
 The contents of all Mobile Safes 

The Contractor shall submit a detailed description of the GCS, including functionality, installation 
and installation requirements.  This document shall be delivered for CTDOT review at the 
Preliminary Design Review and CTDOT approval at the Final Design Review.  CDRL 22-1 

22.2 GCS	and	Networking	Hardware	
The Contractor shall submit descriptions, specifications, and OEM literature for all GCS 
hardware for CTDOT’s review at the Preliminary Design Review, and CTDOT’s approval at the 
Final Design Review.  CDRL 22-2 
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22.2.1 Computer	Hardware	

The Contractor shall supply, install, and configure computer hardware with sufficient processing, 
memory, expandability, and data storage capacities to support successful operation of the GCS.  
GCS capacity and performance shall meet the following criteria: 

A. Sufficient memory capacity to retain data until redundant copies have been made and 
verified 

B. At least twice the storage and processing capacity that is required to support the number 
of daily customer transactions projected by CTDOT for full system deployment (base 
contract) 

C. Sufficient capacity to accommodate at least four times the number of devices of the full 
system deployment (base contract quantities).  

D. Redundancy to enable continued operation of critical security functions or of transaction 
functions without degradation that is obvious to the user. 

Transfer of data between CDS and a GCS shall be possible using secure removable backup 
storage media, for use in the event a failure prevents the transfer of data via the 
communications network. These storage media shall also serve as backup data storage to 
protect data against loss in the event of GCS computer hardware failure or corruption. 

All GCS hardware to be installed in an office environment shall be commercial grade.  Hardware 
installed in a non-office environment shall be industrial grade.   The Contractor shall supply and 
install a compact rack with locking doors for the GCS, and install all GCS hardware in the rack. 

22.2.2 Uninterruptible	Power	Supply	

For each Garage Communications Server, the Contractor shall supply and install a dedicated 
Uninterruptible Power Supply (UPS), which shall power the GCS.  The UPS shall supply 
sufficient battery capacity to operate all components of the GCS for a minimum of 30 minutes, 
and shall cause the GCS to shut down without loss of data integrity whenever the UPS 
determines that its remaining battery capacity is low. 

The UPS shall also provide no less than 500 joules of overvoltage (surge) protection for all 
connected devices. 

22.2.3 Garage	Facilities	Wireless	Networks	
The Contractor shall design and install the wireless communication system for all CTDOT and 
contracted-service facilities.  Contractor-installed wireless networks at all facilities shall provide 
coverage for all areas where CTDOT services, fuels, and washes vehicles equipped with NFTS 
equipment.  Contractor-supplied wireless communication systems shall utilize access points 
that: 

 Employ MIMO antennas  
 Are fully compliant with IEEE 802.11n standards 
 Are fully compliant with IEEE 802.11i standards for security and encryption 
 Are suited to the installation environment (some indoor, some outdoor) 
 Are managed by a Contractor-supplied dedicated Access Point Controller 
 Use Power over Ethernet 

The Contractor shall also supply, install, and configure one or more dedicated Access Point 
Controllers for each facility, such as a Cisco 2500 Series Wireless Controller or CTDOT-
approved equal. 
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Subsequent to installation at each facility, the Contractor shall perform a Wi-Fi coverage 
analysis; within 5 days of completing installation at each facility, the Contractor shall submit 
documentation demonstrating satisfactory Wi-Fi coverage at each facility to CTDOT for review 
and approval.  CDRL 22-3 

22.3 GCS	Software	

22.3.1 GCS	Operating	System	

The Contractor shall supply, install, and configure OEM operating system software for each 
GCS suitable for its role as an unattended “store and forward” service.  The GCS shall 
automatically install updates to the OEM operating system upon receipt from the CDS. 

22.3.2 GCS	Application	Software	

The Contractor shall supply, install, and configure application software as necessary for the 
GCS to perform as required herein.  The GCS shall automatically install updates to the 
application software upon receipt from the CDS. 

Whenever the GCS reboots, it shall automatically initiate all programs necessary to conduct 
Validating Farebox and SAP data transfer and cashbox vaulting operations.  A “watchdog” 
process shall monitor the status of all critical functions and restart a process or the entire GCS 
(only when necessary) whenever such processes are absent or malfunctioning. 

Software controls shall be in place to limit access to the GCS and its functions.  These controls 
shall require the user to input a personal password and access code denoting their privileges for 
the system function.  Each system function accessible shall be assignable to each individual 
user. After a user-settable time (from one minute to a minimum of 60 minutes) with no activity, 
initially 2 minutes, the GCS shall revert to the log-on screen. 

The matching of the Validating Farebox electronic code and GCS electronic code shall require 
positive identification.  The CDS shall permit CTDOT to change the electronic code, which shall 
be downloaded to the GCS.   

The end-of-transit-day shall be settable by CTDOT via the CDS and shall be initially set to 3 
AM. 

The Farebox Vaulting System shall communicate with the GCS and transfer the cashbox and 
Mobile Safe numbers to the GCS during the emptying process.  In addition, the cashbox 
receiver shall also transmit the security status (open or closed) of the receiver and indicate 
when a Mobile Safe is removed and inserted into the receiver.   

All data shall be transferable via removable backup media between GCS and CDS in event of a 
communications failure.   

The Contractor shall submit design documentation providing complete descriptions of the GCS 
application software, its function, administration, configuration, operation, and other salient 
characteristics, for CTDOT review at the Preliminary Design Review and CTDOT approval at 
the Final Design Review.  CDRL 22-4 

22.3.3 Anti‐Virus	and	Anti‐Malware	Software	

The Contractor shall supply, install, and configure client versions of anti-virus and anti-malware 
software that is compatible with the enterprise software.  The GCS shall automatically install 
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updates to the anti-virus and anti-malware software upon receipt from the CDS.  Upon receipt of 
new definitions files from the CDS, the GCS shall immediately activate the new definitions. 

22.4 GCS	Communications	
A. The Validating Farebox and SAP shall initiate and then maintain a wireless connection 

with the GCS while the device is powered on and is within range of the GCS Wi-Fi.   

B. The system shall provide for data transfer at least once per day.  No bus or vehicle shall 
be required to stop for any length of time at a service island or other queue location prior 
to pull-out or following pull-in. 

C. The GCS shall maintain a log of each successful and unsuccessful data transfer with a 
Validating Farebox and SAP.  Records of successful transfers shall include the version 
numbers of all software and data files sent to the Validating Farebox or SAP. 

D. The wireless communication system shall include appropriate security and 
authentication as well as error detection and recovery capabilities.  If an error occurs in 
transmission, a retry shall be initiated by the system immediately and automatically.  If 
three attempts to extract data automatically result in no success, an alarm message 
shall be generated and sent via the CDS to appropriate CTDOT personnel. 

E. The Farebox Vaulting System shall be securely connected and in constant 
communication with the GCS.  Any attempt to terminate, alter or modify this connection 
in any form shall immediately result in the GCS transmitting an alarm to the CDS. 

F. The GCS shall ensure that all data stored is transferred in a secure, reliable, and 
efficient manner.  Data transmission protocols shall identify all corrupted data and 
require retransmission until the data is properly received.   Each time communication 
between the Validating Farebox or SAP and the GCS is initiated, the current date and 
time shall be authenticated and, if required, updated for each device.  

G. Upon proper operation of the Vaulting Authorization Tool and receipt of the security 
information from the Validating Farebox, the GCS shall instruct the Validating Farebox to 
open its cashbox access door, and the cashbox shall be easily extracted.  Each time a 
Validating Farebox is instructed to open its cashbox access door, a record shall be 
transmitted to the GCS that contains at least the date, time, Validating Farebox number, 
cashbox serial number, contents (totals by coin, bill, ticket, token), vaulting location, and 
vaulting operator identification. 

H. Each time the Validating Farebox and SAP communicates with the GCS, new fare table 
(as needed), new electronic code (as needed), transaction records, parameters, and all 
other data and parameters required for proper NFTS operation shall be transferred 
between the Validating Farebox or SAP and the GCS.   

I. Whenever communications with the CDS are available, the GCS shall immediately 
forward uploaded transactions from Validating Fareboxes and SAP to the CDS.  If 
communications with the CDS are unavailable, the GCS shall store transaction records 
and forward them as soon as communications with the CDS are restored. 

J. The NFTS architecture (Validating Farebox, SAP, GCS, and CDS) shall ensure that 
transaction records are stored in two places before they are deleted.  In this regard, the 
GCS shall inform each Validating Farebox and SAP when uploaded transaction records 
have been successfully transferred to the CDS, thereby permitting the device to delete 
those records from internal memory. 
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23 Web	Portals	
The Contractor shall develop and provide hosting services for several web portals that shall 
enable internet users to access and manage information on the CDS, and to conduct a variety 
of transactions as defined below. 

23.1 Web	Design	Services		
The Contractor shall develop a series of websites for the NFTS that shall share a common 
design theme with CTDOT’s existing web site pages and shall be in compliance with CTDOT’s 
existing standards for web development.  Security for this website shall be designed in concert 
with CTDOT security standards and technical IT staff input.    

Currently, CTDOT's website experiences a 60/40% split between desktop to mobile users.  As 
mobile usage continues to grow, and with the introduction of a future NFTS mobile ticketing 
application, mobile usage of web portals is expected to further increase. 

To save time, money, and long-term maintenance costs, the Contractor shall design 
and develop the Web Portals using a responsive web design approach, which shall result in 
context-sensitive websites that respond to the needs and technology of the users.    

The Contractor shall design the Web Portals to satisfy the operational needs and procedures of 
CTDOT and the constituent users of the Web Portals.  To do so, the Contractor shall develop 
process flows for all activities to be supported by the portals; these process flows shall be 
submitted to CTDOT for review at the Preliminary Design Review and CTDOT approval at the 
Final Design Review.   CDRL 23-1 

23.2 Hosting	Services	
For a period defined in the Web Services Hosting Agreement, the Contractor shall provide 
secure hosting services for all NFTS Web Portals described herein.  In addition to the hosting 
service, the Contractor shall also provide the necessary access to reports and other tools to 
fulfill purchase and other transaction requests from individuals as well as from groups (such as 
Employers, Retail Sales Locations and other venues) to CTDOT.  CTDOT shall have access to 
administrative pages and functions to facilitate operations and management of the Web Portals. 

23.2.1 Web	Servers	

The Contractor shall provide web site hosting services for all Contractor-developed pages for 
the CTDOT web portals, and all associated Application Program Interfaces (APIs).  

All hosted servers utilized to support NFTS web portals shall be dedicated to CTDOT.  The use 
of shared virtual servers (supporting other customers) to support the web portals is not allowed.   

If any server utilized for NFTS web portals is implemented as a Linux Server, an enterprise 
version of Linux, such as SUSE® or RedHat Enterprise Linux shall be utilized.  Any 
implementation of a Linux server shall have the SE Linux security functions enabled.  
Furthermore, the server shall have the Tripwire intrusion detection software installed.  Daily 
Tripwire reports shall be emailed to CTDOT IT Department’s network administrator. 
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23.2.2 Availability	of	Service	

CTDOT considers web portal services to be mission-critical.  As such, the Contractor shall 
provide web site hosting services that are highly reliable and provide best-of-industry availability 
to CTDOT’s on-line Customers.  The hosted web portals shall achieve the availability levels. 

23.2.3 Server	and	Networking	Equipment	Location	

All equipment on which customer credit / debit card data is stored shall be installed in a secure 
location that complies with the PCI Data Security Standard. 

23.2.4 Secure	Transactions	/	Encryption	

All purchase transactions shall be secured, and shall utilize no less than 128-bit Secure Socket 
Layer (SSL) encryption.  Similarly, all web pages utilized by administrators and work order 
clerks shall be secure sites utilizing 128-bit SSL encryption. 

23.2.5 Credit	Cards	and	Payment	Processing	

The Contractor shall provide all interfaces to the credit card clearing and all other payment 
service providers required to process the variety of payment methods identified in this Scope of 
Work.  (CTDOT will identify their payment service providers by Design Review)  All applicable 
payment process shall comply with ISO/IEC 8583 and PCI DSS.  All bankcard transactions shall 
include address verification and Credit Card ID (CCID) verification. 

The web portals shall include subscription records as described herein.  These records shall be 
used to automatically generate purchase transactions according to the product, frequency, and 
payment information contained in the records.  While the web portals shall be a method for 
establishing and maintaining Automated Transactions (i.e., “autoloads”), the CDS shall be 
responsible for processing all recurring transactions. 

23.2.6 Transaction	Volume	to	be	Supported	

The Contractor shall provide web-hosting services that can process all sales volume, including 
maximum peak sales volumes experienced by the site, without unduly slowing the transaction 
speed as perceived by the end user.  During the duration of the contract, the Contractor shall 
also expand the capacity of the web site as necessary to support sales volume increases 
without limitation. 

23.3 General	Web	Portal	Requirements	
The web portals shall be consistent in design and use with CTDOT’s existing public web site, 
contain links to CTDOT’s existing public web site, and be customized as necessary to satisfy 
the requirements of each user community. 

All web portals shall incorporate security measures such as passwords, card identification by 
use of card serial number and truncated UID, secure web protocols (i.e., https), and others, to 
ensure that user privacy is protected and to minimize fraudulent transactions. 

Web portals shall fully comply with CTDOT web site and information security policies and 
design standards, PCI Data Security Standards, and requirements for web site access set forth 
in the Americans with Disabilities Act. 

All web portals shall interface with the CDS database as necessary to query and modify stored 
information.  In addition, the web portals shall communicate with the CDS to convey transaction 
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and configuration changes so that action lists, autoload lists, configuration files, and other data 
may be properly updated and propagated to the relevant field devices. 

23.4 Web	Portal	Design	Criteria	

23.4.1 Compatibility	with	CTDOT’s	Web	Site	

The Contractor-developed web pages shall be connected with CTDOT’s existing web pages.  
Users shall have the ability to switch between pages hosted by the Contractor and those hosted 
by the current CTDOT website host, where appropriate. Each website shall have one or more 
links to the other website, where appropriate. 

All design aspects of the Contractor-developed web pages shall be subject to CTDOT review at 
the Preliminary Design Review and approval at the Final Design Review.  CDRL 23-2 

23.4.2 Access	to	Web	Portals	

CTDOT’s current web designer shall add one or more links on its current web pages to direct 
users to the General Public web portal.  The Contractor-designed General Public pages shall 
include one or more links back to relevant pages on CTDOT’s web site.  Every Contractor-
designed General Public web page shall include at minimum a link back to CTDOT’s home 
page and a link to CTDOT’s Sales and Customer Support Start page.   

All other Contractor-developed web portals shall be accessible only to authorized users using 
login and password protection.  The address of each web portal’s Home page shall not be 
visible by link from any other CTDOT web page, but shall require the user to enter the address 
directly. 

Both the Contractor and CTDOT shall identify additional links to CTDOT web pages or other 
web pages at the Preliminary and Final Design Reviews.  CDRL 23-3, CTDOT 23-1 

23.4.3 Supported	Browsers	and	Platforms	

The Contractor’s responsive web design approach shall employ a set of Web Standards-based 
technologies that are combined to created fluid, grid-based layouts that are device-aware and 
dynamically resized to suit the context in which they are viewed. The Contractor-designed web 
pages shall utilize standard design languages, and shall support the latest versions of Safari®, 

Opera®, Explorer®, Firefox® and Chrome® browsers available at the time of Contractor Notice to 
Proceed.  The Contractor-designed pages shall support use by personal computers, as well as 
hand-held devices such as tablet computers and smart phones.   

23.4.4 Security	

All web pages designed by the Contractor that include e-commerce transaction data shall be 
certified secure to Verisign® or other similar standards.  All transaction processing shall be 
compliant with the Payment Card Industry (PCI) Data Security Standard.  Transaction data and 
all administrative and work order processing web pages shall be secured with no less than 
128-bit Secure Sockets Layer (SSL) encryption. 

23.4.5 Cookies	

Users of the E-Commerce web pages who enable their browser to store “cookies,” shall be able 
to opt to have the web page store on their computer or browser device information that will 



   
  

  NFTS – Scope of Work Page 261 

facilitate subsequent revisits to the web site.  The cookie shall include login and password 
information only. 

23.4.6 Administration	

The Contractor-designed web pages shall be fully configurable, and offer authorized CTDOT 
personnel the ability to modify the selection, price, descriptions, and images of products 
available for sale.  The Contractor shall provide change management procedures to support 
modifications to the web portals. All such changes to the web portals shall be largely driven by 
changes to the product records in the CDS database.  As necessary, other data tables or easily 
configurable files shall be used to configure the product selection web pages.  The order in 
which products for sale appear on the selection page shall also be easily configurable by 
authorized CTDOT personnel. 

Other transaction choices, such as payment methods (i.e., credit media types accepted), 
shipping methods, shipping costs, and so on shall be easily configurable by authorized CTDOT 
personnel by modifying files or data tables. 

Access to the configuration parameters and the product database shall be strictly controlled via 
password protection schemes and secure web pages. 

As appropriate, special database queries, maintenance tools and reports shall be provided to 
assist authorized CTDOT personnel in monitoring, administering, and managing the web 
portals.  These reports and queries shall be available only to authorized personnel through the 
password-protected secure administrative web pages. 

23.4.7 Web	Portal	Data	

The Contractor-supplied web portals shall utilize data stored in the CDS as necessary to track 
and identify users, transactions, product selection and prices, and all other dynamic and 
configurable data.   

All web portals shall be designed to limit potential excess data queries that could affect system 
response times for other Web Portal users and users of the CTDOT CDS.  For example, the 
Web Portals shall include a CTDOT-configurable limit on the date range of queries.  As initially 
deployed, Web Portal queries involving historical data (such as usage transactions) shall be 
limited to data for the current and two preceding calendar months. 

The Contractor shall provide comprehensive documentation describing all Web Portal data 
requirements, inputs, and outputs, for CTDOT review at the Preliminary Design Review and 
CTDOT approval at the Final Design Review.  CDRL 23-4 

At minimum, the following information shall be recorded, managed, and available for query via 
the CDS, to be used as needed by the web portals: 
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23.4.7.1 Customer	Records	

Stored in one or more tables, data records for each registered Customer shall include at 
minimum: 

 Customer identification number (unique for each Customer) 
 Customer profile type e.g., General public, Ride Sponsor, Retailer, Student Admin, etc. 
 Customer login ID (unique for each Customer) 
 Customer login password (This field shall be encrypted) 
 Customer selected security question and answer 
 Name (Title, Last, First, Middle, Suffix) 
 Mailing address (Street, City, State, ZIP and equivalents for addresses in Canada) 
 Billing address (Street, City, State, ZIP and equivalents for addresses in Canada) 
 Customer home phone (not required) 
 Customer cell phone number (not required, for SMS text messages) 
 Customer email address (not required, for email messages) 
 Preferred communication method (email, SMS text, none) 
 Account type 
 Sequential serial numbers of cards (maximum of 10) associated with Customer account 
 Cell phone numbers of devices used to receive mobile tickets (maximum of 10 

associated with Customer account) 
 Customer status (By manually setting this field to “deny,” it shall be possible for CTDOT 

to deny a Customer further purchases, but the Customer’s record shall remain in the 
database for recordkeeping purposes.) 

23.4.7.2 Transaction	Records	

The web site shall support transactions that contain multiple distinct items in a single purchase, 
as well as multiples of each item purchased.  While each transaction shall have a unique 
identifying number, to support multiple different items in a single transaction, it shall be possible 
for multiple records in the transaction database to share a common transaction ID.  Each 
completed transaction record shall at minimum include: 

 Sequential transaction ID  
 Transaction item number 
 Subscription identification number (if applicable) 
 Customer identification number (anonymous users shall have identification numbers 

assigned automatically) 
 Order date 
 Product identification number 
 Purchased quantity 
 Unit price, sales tax (where applicable, only one tax rate for all taxable items), and total  
 Payment information (compliant with PCI DSS) 
 Serial number (as applicable) 
 Shipping method, tracking number and cost (as applicable) 
 Order status 
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23.4.7.3 Product	Records	

Each product for sale on the web site shall have a unique identification number and the 
following data fields at minimum: 

 Product identification number (unique for each product) 
 Product description 
 Price 
 Additional shipping cost 
 Sales tax rate 
 Subscription availability 
 Bulk purchase availability 
 Serial number 
 Maximum quantity per transaction 

23.4.7.4 Sponsor	Table	

The database shall include a single table that contains information about all Employers and 
institutions participating in the transit benefits subsidy programs.  Each record in this table shall 
contain at minimum: 

 Sponsor ID number (unique for each Sponsor) 
 Sponsor name 
 Sponsor address 
 Contact name 
 Contact phone number 
 Contact email address 
 Sponsor billing method (pre-paid / post-billed) 
 Sponsor payment method (credit card / invoiced) 
 Sponsor ACH payment information (This information shall be stored in encrypted form) 
 Invoicing periodicity for information purposes only) 
 Sponsor account login 
 Sponsor account password (At minimum, this field shall be encrypted); 
 Sponsor status (It shall be possible to deactivate a Sponsor’s participation in the 

program, but all records of the Sponsor shall be retained in the database for 
recordkeeping purposes.) 

The Contractor shall provide one or more CTDOT Administrative web pages to enable 
authorized staff members to add, modify, and delete entries in the Sponsor Table. 

23.4.7.5 Sponsor‐Beneficiary	Tables	

For each Sponsor participating in the subsidy program, a table shall contain information about 
all of the Sponsor’s participating beneficiaries.  Each record in the table shall contain at 
minimum: 

 Beneficiary ID number (unique for each Sponsor) 
 Beneficiary name (not required) 
 Provided product identification number 
 Periodicity (i.e., weekly, monthly, quarterly, annually) 
 Smart Card type 
 Assigned Smart Card serial number 
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The Sponsor-Beneficiary table shall include no privacy-sensitive data such as social security 
numbers.  It shall be the responsibility of the Sponsor to manage the associations between the 
Beneficiary ID assigned by the system to the Sponsor’s internal identification methods. 

To minimize the administrative burden on CTDOT, the Contractor shall develop one or more 
Sponsor Administrative web pages.  To facilitate the initial population of this table, the 
Contractor shall also provide a means by which a simple spreadsheet, comma-delimited file, or 
other such means may be used to import data into the table. 

23.4.7.6 Sponsor	Transaction	Records	

Similar in nature to the transaction records for individual Customers described herein the 
Sponsor Transaction Records table shall include information about every completed Sponsor 
transaction.  Data fields in this table shall enable CTDOT and the Sponsor to track the progress 
of orders and payments, as well as to review historical data regarding previously completed 
transactions. 

23.4.8 Synchronization	with	Smart	Card	System	

The Contractor shall be responsible for ensuring that the CDS Database and the hosted web 
portals interact securely; this interaction shall be designed in concert with CTDOT security and 
technical IT staff.  The web portals shall be responsible for publishing information to the CDS 
any time a record is added, deleted, or modified.  This includes when any transaction is 
completed or when a Customer has updated any on-line information.  In addition, web portals 
shall be capable of receiving updated information from the CDS database at any time, for any 
record.  This includes media information, Customer information, as well as fare tables.  

The web portals shall retain no information that is not published to the CDS.  

23.4.9 Automated	Customer	Messages	

The NFTS (either the web portals or the CDS) shall automatically send reminder messages 
(e-mail or SMS text, based on customer selection) to subscription customers when their on-file 
payment method (e.g., credit card) is about to expire, and when a subscription is about to 
expire.  These reminder messages shall be sent to the Customer’s email address or cell phone 
on file.  The warning period and frequency of e-mails shall be configurable (a single global 
parameter for all accounts) by authorized CTDOT users. 

23.4.10 Web	Page	Functionality	and	User	Interface	

The Contractor-designed E-commerce web pages shall follow standard web page design 
practices and utilize “radio buttons,” check boxes, pull-down menus, fill-in-the-blank spaces, and 
other common features to simplify product selection and purchases.  Where appropriate, the 
web pages shall include a “shopping cart” feature that allows users to add, delete, and modify 
selections, and when ready, conduct a single transaction to complete the purchase. 

Each distinct web page type identified herein shall be consistent within that type.  (For example, 
if multiple Product Selection pages are required, all shall share a common appearance and 
format.)  Each distinct web page type shall be designed and optimized according to the 
purposes of the page. 

Where user input is required, the Contractor-designed web pages shall support standard 
browser data entry operations such as the TAB key moving to the next data field, the ENTER 
key acting as “Submit” or “Go,” etc. 
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After a CTDOT configurable period of inactivity, all users logged into web portal shall be 
automatically logged out, at which time the user’s session shall be directed to the associated 
web portal Start page. 

All CTDOT and Sponsor Administrative pages shall also include a Log off button or tab, which 
when pressed shall terminate the user’s session. 

23.4.11 CTDOT	Web	Portal	Administrative	Pages	

Access to these pages shall be restricted to authorized CTDOT personnel using login and 
password protection.  These pages shall not be accessible by a link on any CTDOT web site; 
authorized users shall be required to enter the secure web page address into their browser to 
gain access to the CTDOT Administrative Login page. 

Once a user logs into the CTDOT Web Portal Administrative pages, a menu shall be displayed 
to provide configuration control, administrative oversight, report and query generation, and other 
administrative tasks as required herein.  Navigation around the Administrative Pages shall be 
straightforward, and shall be facilitated by the use of common buttons or tabs. 

All CTDOT Web Portal Administrative Pages shall be cable of being restricted such that they 
may only be accessed by specified IP addresses. 

23.5 General	Public	Web	Portal	Functionality	
The General Public portal shall permit CTDOT customers to establish Transit Accounts, acquire 
and register CTDOT Smart Media, add value and period passes to smart cards, review media 
usage and status, as well as perform Autoload and other replenishment transactions.  This 
portal shall be easy to use, intuitive, and integrated with the existing CTDOT general public 
portal.  The portal shall also support the mobile ticketing application described.  

At minimum, the General Public web portal shall allow users to: 

A. Create, modify, and delete a user account 
B. Order one or more new smart cards, in single multiple, and combinations of single and 

multiple quantities, with or without a product or value 
C. Delete or modify one or more unfilled orders 
D. Establish a preferred method of delivery, including CTDOT-configurable prices for each 

delivery method 
E. Establish a method of payment via customer selection of credit, debit, PayPal®, or ACH 
F. Order a one-time (i.e., directed) autoload of additional stored value, stored ride, or pass 
G. Establish, modify, or cancel a subscription for a recurring autoload 
H. Download and print receipts, compliant with relevant Federal Reserve regulations 
I. Register a new or existing card for loss replacement 
J. Report a lost or stolen card and request a replacement 
K. Query the CDS for the current balance and status of a card 
L. Review the recent use of a card 
M. Query the CDS and download for printing, a user-specific monthly report of ridership, 

orders, and transaction history 

Where activities require payment (current or future), the General Public web portal shall conduct 
credit card transactions in full compliance with PCI DSS and other relevant security standards. 
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23.5.1 Navigation	Buttons	

Except for the General Public portal Start page, all web pages for the portal shall include a 
common set of buttons or tabs to facilitate navigation on the portal.  These common buttons or 
tabs shall include at minimum: 

 CTDOT Home – when pressed, this button shall request confirmation, and if confirmed, 
shall cause the user’s web portal session to terminate (log off) and return the user to the 
CTDOT home page 

 Logout – when pressed, this button shall request confirmation, and if confirmed, shall 
cause the user’s web portal session to terminate and return the user to the portal Start 
page 

 Registration – when pressed, this button shall navigate to the Customer Registration 
page 

 Subscriptions – when pressed, this button shall navigate to the Customer Subscription 
page 

 Shopping Cart – when pressed, this button shall navigate to the Shopping Cart Contents 
page 

 Check Out – when pressed, this button shall navigate to the Checkout page 

 Continue Shopping – when pressed, this button shall navigate to the first Product 
Selection page 

 Order Status – when pressed, this button shall navigate to the Order Status page 

23.5.2 General	Public	Web	Portal	Pages	

The following web pages define required functionality, which may be incorporated in an 
alternative design.  The Contractor shall submit all web page designs and the site map for the 
General Public Web Portal for CTDOT review at the Preliminary Design Review and CTDOT 
approval at the Final Design Review.  CDRL 23-5 

23.5.2.1 General	Public	Web	Portal	Start	Page	

The Start Page shall be the destination for all links to the E-commerce web site from other 
CTDOT web pages.  The page shall provide general information about the portal’s features.  In 
addition, the page shall include: 

 Fill-in blanks for the user to enter ID and password to begin a session and enter the site; 

 A “Go” button to submit the entered ID and password 

 A link to enter a new user registration 

 A “Enter Site without Login” button to allow users to access the portal anonymously 

 A check box to create a cookie on the user’s device to remember the user’s ID and pre-
populate that space.  (By default, the checkbox shall be unselected.) 

Previously registered users who successfully log into the General Public portal and those who 
opt to use the site anonymously shall be directed to the first Product Selection Page. 
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23.5.2.2 Customer	Registration	Page	

Users shall not be required to register with the CTDOT to access the General Public web portal.  
First-time users who opt to create an account shall be directed to this page by selecting the 
appropriate link on the Start page.  Previously registered users shall be able to navigate to this 
page to review and edit registration information. 

Data entry on this page shall be user-friendly and shall include pull-down menus and error 
checking where appropriate.  Data fields to be entered shall include those identified in the above 
sections.  Required fields shall be identified on the screen, and shall be determined during the 
Preliminary Design Review.  CDRL 23-6 

Upon completing the form and pressing a “Submit” button, the user shall be directed to the first 
Product Selection Page. 

23.5.2.3 Product	Selection	Page	

Driven by a Products database table in the CDS, one or more Product Selection pages shall 
provide users with an easy-to-use interface to select products and quantities for purchase.  
Each product type available shall include a check box for selection, and a fill-in box for quantity.  
Each line on the Product Selection page shall also include the product’s unit price. 

The General Public Web Portal shall display product selections tailored to the fare category 
profile of the user.  By default, the portal shall provide anonymous users and Full Fare users 
only Full Fare product selections.  Because CTDOT will require all Half Fare users to register 
with the system, the General Public Web Portal shall present Half Fare selections only to those 
users with such permissions.  The portal shall not display full fare product selections to users 
with Half Fare permissions.  (Stored value replenishment selections shall be available to all 
users.) 

When a product’s check box is selected, a value of one shall be automatically entered into the 
quantity fill-in box.  The user shall be able to enter other quantities in the fill-in box, but valid 
quantities for purchase shall be limited according to the parameter defined in the Products 
database table. 

Each Product Selection page shall include one or more highly visible “Check Out” and “View 
Shopping Cart Contents” buttons to facilitate the purchase process.   

In addition, each Product Selection page shall include a highly visible “Customer Subscriptions” 
button to navigate to the Customer Subscription page. 

23.5.2.4 Shopping	Cart	Contents	Page	

The Shopping Cart Contents page shall display a summary of the user’s current product 
selections, quantities, extended prices for each item (unit price multiplied by the quantity), any 
additional shipping costs per item, and total purchase value.  Where applicable, the Shopping 
Cart Contents page shall also indicate whether a product is to be autoloaded to an existing 
smart card, delivered to a mobile device, or shipped to an address specified by the user. 

The Shopping Cart Contents page shall enable users to delete any item and change the 
purchase quantity. 

The Shopping Cart Contents page shall include highly visible “Check Out” and “Continue 
Shopping” buttons to facilitate navigation and the transaction process. 
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23.5.2.5 Checkout	Page	

Upon completion of product selection and pressing a “Check Out” button, the user shall be 
directed to the Checkout page.  This page shall include the user’s registration information (such 
as name and address) already filled in, and shall provide additional fill-in blanks, drop-down 
menus, radio buttons, and check boxes as required to complete the transaction.  Fields 
populated from the User Registration page shall not be alterable on this page; any changes to 
this information shall require the user to navigate to the User Registration page. 

The Checkout page shall provide a complete summary of the purchase, including the selected 
products, quantities, unit prices, extended prices, total product prices, sales taxes, shipping 
costs (including any per-item additional shipping costs), and total transaction value.  

A default shipping method shall be displayed in a selection pull-down menu, with its associated 
price filled into the appropriate space on the transaction summary.  Users shall be able to select 
an alternate shipping method; upon doing so, the transaction summary shall update 
automatically.  At a minimum, the Checkout page shall offer shipping method choices of Regular 
(First Class mail), Preferred (Express Mail), and Overnight.   

Users shall be required to select a payment method from a selection pull-down menu.  Upon 
doing so, the appropriate fill-in boxes shall appear for the user to complete.  Based on the 
selected payment method, the Checkout Page shall offer separate billing address fill-in blanks, 
along with a check box to use the user’s delivery address as the billing address.  If the “use 
delivery address” check box is selected, the billing address information shall be automatically 
populated from the user’s delivery address data.  Credit card payments shall also require the 
user to enter the Credit card ID number (which is usually printed on the back of the card). 

At a minimum, the Checkout page shall offer the following payment methods: 

 Visa® 
 MasterCard® 
 Discover® 
 American Express® 
 PayPal® 
 ACH (direct deduction from the user’s bank or checking account) 

The Checkout page shall include highly visible buttons to: 

 Submit – completes the transaction 

 Return for More Shopping – saves all information and returns the user to the first 
Product Selection Screen 

 Change User Information – navigates to the User Registration page.  Upon return to the 
Checkout page, any changes in the user’s registration information shall be incorporated 
in the relevant page fields 

23.5.2.6 Purchase	Confirmation	Page	

Upon successful completion of transaction processing, a Purchase Confirmation page shall 
appear containing the transaction summary and a transaction number.  

23.5.2.7 Order	Status	Page	

The Order Status page shall allow users to view the status of recent orders.  For registered 
users, the page shall show a selection of prior orders within a CTDOT-configurable time period 
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in a pull-down menu.  Anonymous users shall be required to enter the transaction number 
provided at the time of the order. 

For the selected order, the page shall list: 

 The transaction number 
 The date the order was placed 
 The value of the order 
 The current status of the order 
 The date of the current status 
 The shipping method (if applicable) 
 The shipping tracking number (if applicable) 

The transaction number and the shipping tracking number shall be hypertext link fields.  When 
the user clicks on the transaction number, the Purchase Confirmation page for the transaction 
shall be displayed.  When the user clicks on a hypertext shipping tracking number, the user 
shall be redirected to the shipping company’s web site for package tracking, with all appropriate 
fields pre-populated. 

23.5.2.8 Customer	Subscription	Pages	

When a registered user selects the Customer Subscription Page, the page shall display all 
smart cards registered to that user.  Anonymous users of this page shall be prompted to enter 
the sequential serial number and truncated UID number of their card. 

Upon selecting a card or entering the identification numbers for a card, the system shall present 
a series of pages that shall enable the user to: 

 View all subscriptions in effect 

 Add, delete, and modify subscriptions, including product types, quantities, frequency, 
subscription expiration date, payment method, shipping method, etc. 

 Review the status of a subscription order 

The Customer Subscription web pages shall appear and function similarly to the one-time 
transaction pages described above (Product Selection, Shopping Cart, Checkout, Purchase 
Confirmation, and Order Status), but be optimized for the subscription process.  For example, 
the selection of products shall appear similar to the Product Selection page, except that only 
products that are eligible for subscription shall be shown (based on the contents of the Products 
database table in the CDS. 

If the user has any products in the Shopping Cart, the Customer Subscription page shall display 
an error message that informs the user that creating or modifying a subscription requires an 
empty shopping cart. 

After adding a new subscription, or changing or deleting an existing subscription, the checkout 
process shall result only in the recording of the user’s payment information.  The Subscription 
Confirmation page (similar to the Purchase Confirmation page) shall provide the Subscription 
Transaction Identification number in lieu of a transaction identification number. 

23.6 Corporate	Partner	Web	Portal	Functionality	
The Corporate Partner web portal shall enable benefits coordinators (also known as “Sponsors”) 
for participating organizations to manage the transit benefits offered to their employees and 
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constituents (also known as “Beneficiaries”).  The web portal shall, at minimum, provide the 
following features: 

A. Add and modify beneficiary accounts, individually, including uploading a digital photo of 
the beneficiary 

B. Delete beneficiaries from the displayed list.  (The beneficiary’s entry in the Sponsor / 
Beneficiary data table shall not be deleted, but the beneficiary status field shall be 
changed to indicate that the entry is no longer to be displayed) 

C. Add multiple new beneficiary accounts by uploading a properly formatted list of 
beneficiaries, in .xls, .csv, or other standard formats, including digital photos of all 
beneficiaries 

D. Select the preferred fare media for each participant (smart card, mobile phone, etc.) 

E. Assign and re-assign CTDOT-issued smart cards to individual beneficiaries (for those 
using smart cards) 

F. Assign, modify, or delete a mobile phone number authorized to receive transit benefit 
fare products (for beneficiaries using mobile ticketing) 

G. Assign, modify, suspend, reactivate, and delete benefits (e.g., stored value, pass) to 
individual beneficiaries 

H. Order new smart cards (individually or in bulk) for beneficiary, including uploaded 
photos, graphics, and other information to be printed on the personalized cards 

I. Establish and manage method of payment via corporate / institutional check, credit card, 
or ACH 

J. Establish a preferred method of delivery, including CTDOT-configurable prices for each 
delivery method 

K. Review status and usage history of assigned cards, individually and in groups 

L. Modify account information of authorized benefits coordinators 

M. Review status of sponsor account (e.g., invoice history) 

N. Submit payment to CTDOT via Credit Card.  (Sponsors not authorized to pay by credit 
card shall receive an invoice generated by web portal and sent by CTDOT.)  The Portal 
shall generate a receipt for credit card transactions for delivery to the Corporate Partner 
benefits administrator, via email or SMS text message. 

The Contractor shall submit all web page designs and the site map for the Corporate Partner 
Web Portal for CTDOT review at the Preliminary Design Review and CTDOT approval at the 
Final Design Review.  CDRL 23-7 

23.7 Student	Pass	Administrator	Web	Portal	Functionality	
Similar to the Corporate Partner web portal, the Student Pass Administrator web portal shall 
enable participating schools to manage their student pass programs.  Because of the large 
volume of participants and the high levels of turnover as students enroll, graduate, drop out, re-
enroll, etc., this web portal shall also support bulk data exchange of lists of participants and their 
associated cards, mobile phone numbers, digital photos, and privileges. 
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As changes are made to the lists of cards and mobile devices eligible for student pass 
privileges, the Student Pass Administrator web portal shall cause the CDS to generate the 
necessary changes to the autoload and action lists for propagation to the Validating Fareboxes. 

The Contractor shall submit all web page designs and the site map for the Student Pass 
Administrator web portal for CTDOT review at the Preliminary Design Review and CTDOT 
approval at the Final Design Review.  CDRL 23-8 

23.8 Retailer	Web	Portal	Functionality	
The Retailer web portal shall support corporate and store management personnel in the 
administration of the retail sales network.  At minimum, the web portal shall: 

A. Enable corporate managers to review the sales and revenue for all stores in the retail 
chain and sales and revenue from an individual retailer  

B. Enable store managers to add, modify, delete authorized clerk IDs 

C. Enable corporate managers and authorized store managers to order new smart card 
inventory for sale, and specify delivery location and method 

The Contractor shall submit all web page designs and the site map for the Retailer / POS Web 
Portal for CTDOT review at the Preliminary Design Review and CTDOT approval at the Final 
Design Review.  CDRL 23-9 

23.9 CTDOT	Customer	Service	Web	Portal	Functionality	
The Customer Service web portal shall support the following functions: 

A. Review customer transaction history 
B. Create, modify, or delete user accounts 
C. Replace lost, damaged, or stolen smart cards 
D. Deactivate a card 
E. Suspend a card 
F. Reactivate a card 
G. Revalue fare products to a customer smart card using autoload 
H. Generate a receipt for a Customer’s previously completed transaction for delivery to the 

Customer via email or SMS text message 
I. Query the system to generate various reports, including card usage history and current 

status 

The Contractor shall submit all web page designs and the site map for the CTDOT Customer 
Service Web Portal for CTDOT review at the Preliminary Design Review and CTDOT approval 
at the Final Design Review.  CDRL 23-10 
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24 Support	Systems	

24.1 Maintenance	and	Test	Facility	
CTDOT will allocate a test CDS, two Validating Fareboxes complete with necessary cables and 
antennas, two SAPs, one vaulting station, one HFIT, one Administrative POS Terminal, and one 
GCS and access point for use in the NFTS Maintenance and Test Facility.   

For the Maintenance and Test Facility, the Contractor shall install and configure all NFTS device 
and GCS hardware and software, and all application software for the test CDS. 

The Contractor shall supply suitable stands on which to mount the Validating Farebox 
equipment, and install and configure the equipment to be operationally identical to equipment as 
installed in CTDOT vehicles and at CTDOT locations.   

CTDOT shall assign one spare MVM and two PVs to the CTDOT designated Electronics 
Maintenance Shop.  The Contractor shall mount the MVM to a steel plate of sufficient size and 
thickness to permit the MVM door to be opened and internal modules to be extended on rails 
without risk of tipping.  The Contractor shall connect this equipment, together with any required 
network interface devices (such as a hub/router) into a station LAN, and install the necessary 
communications equipment to connect the maintenance test station to the CDS.   

This maintenance test station shall appear to the CDS as a normal station.  All data from the 
test station shall be received by the CDS and acted on accordingly.  Additionally, as with any 
other station, it shall be possible to download all parameters to the maintenance test station. 

Once the system is in revenue service, all NFTS software and hardware updates supplied by 
the Contractor shall be tested first in the Maintenance and Test Facility before being propagated 
to the in-service equipment. 

The Contractor shall install and configure the Maintenance and Test Facility prior to 
commencing the System Integration Test.  As necessary, the Contractor may utilize the 
Maintenance and Test Facility for the training program. 

24.2 Vehicle	Equipment	Training	Stands	
CTDOT will allocate additional spare Validating Fareboxes, complete with necessary antennas, 
for operator training.   

For each item of onboard equipment allocated for training and the Maintenance and Test 
Facility, the Contractor shall supply a self-contained training stand, complete with requisite 
120VAC-to-12VDC power supplies and mounting points, for all NFTS equipment on a vehicle.  
The Contractor shall configure each training stand to be a fully operational system, as 
configured on in-service vehicles.  

The Vehicle Equipment Training Stands shall be easily transportable, and shall be designed to 
facilitate operator training.  All equipment on the training stand shall be securely mounted to a 
stable wheeled platform.   

The Contractor shall deliver the complete Vehicle Equipment Training Stands prior to the 
commencement of NFTS training. 

Design of the Vehicle Equipment Training Stand shall be submitted for CTDOT review and 
approval at the Final Design Review.  CDRL 24-1 
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24.3 Smart	Card	Certification	Workstation	

24.3.1 General	
CTDOT requires the System to expand, e.g., adding equipment from other suppliers, admitting 
other transit agencies, increasing deployment on the fleets of participating agencies, etc.  This 
expansion may involve third parties in the design and production of System-compliant 
equipment and software.   

During deployment, CTDOT requires the ability to confirm that the NFTS equipment is properly 
processing smart cards, and that the equipment is capable of detecting improperly encoded, 
expired, counterfeit, and defective smart cards. 

To address this need, the Contractor shall provide a Smart Card Certification Workstation 
(SCCW) that has the following functions: 

 Reads smart card and displays the contents of all data fields encoded on the media in a 
readable form 

 Identifies smart cards which can be used by the NFTS and which cannot 

 Readily identifies any data fields and elements that are not used by the NFTS on cards 
which are valid for the NFTS 

 Creates and modifies smart cards with valid or invalid data, including media of types and 
categories not in revenue service but supported by the smart card encoding format 

 Processes all smart media identified 

 For special test purposes, the SCCW operator shall have the capability to change data 
on smart media to create “fraudulent” or “expired” media and to test the treatment of that 
media by the field devices. 

24.3.2 User	Interface	
The SCCW shall automatically read, interpret and display a readable version of the encoding 
format of the smart card being evaluated. 

The design and layout of all SCCW screens shall be subject to CTDOT review at the 
Preliminary Design Review and CTDOT approval at the Final Design Review.  CDRL 24-2 

24.3.3 Hardware	Requirements	

The SCCW shall be comprised of a desktop computer interfaced with a Contactless Smart Card 
Processor.   This unit shall be suitable for desktop mounting.   

Hardware for the SCCW shall be subject to CTDOT review and approval at the Preliminary 
Design Review.  CDRL 24-3 

24.3.4 Operational	Updates	

The SCCW shall remain consistent with CTDOT fare policies and fare products as they evolve 
over the course of the NFTS life.  To do so, the SCCW shall communicate with the CDS to 
retrieve and use information stored in the current Fare Table to properly read and write data 
from and to smart cards. 
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24.3.5 Encryption	Keys	

The SCCW shall include a secure method of receiving and storing the encryption keys used to 
read from and write to smart cards.  The method of transporting and securing the encryption 
keys shall be subject to CTDOT review at the Preliminary Design Review, and CTDOT approval 
at the Final Design Review.  CDRL 24-4 

24.4 Barcode	Decoding	Workstation	
The Contractor shall provide a complete Barcode Decoding Workstation (BDW).   

24.4.1 General	

This BDW shall permit authorized users to: 

 Read encrypted barcodes of mobile tickets generated by the Mobile Ticketing 
Application described, and CTDOT-printed barcode tickets.  The BDW shall display 
barcode contents such that the encoded data fields are shown in human-readable form.  
The displayed content of barcodes shall include the following fields as a minimum: 

 Serial number 
 Fare category (Full, Half, Employee, etc.) 
 Ticket type (local, express, regional, parking, etc.) 
 Date/time of print/generation 
 Validity start date/time 
 Validity end date/time 
 Checksum and other data as required 

 Verify that barcode media is valid according to CTDOT fare policies  

 Readily identify any data fields and elements that are invalid 

The Contractor shall submit a description of all BDW parameters and settable values, with the 
valid ranges for CTDOT review at the Preliminary Design review and CTDOT approval at the 
Final Design Review.  CDRL 24-5 

24.4.2 User	Interface	
The BDW shall incorporate a Data Analysis Tool that shall provide a simple user interface 
consisting of a series of field names and values.  The field names shall correspond to the data 
fields encoded in the barcode media; the BDW shall display all data fields and values in easily 
understandable format.  (Acronyms and abbreviations shall be kept to a minimum).   

Since the barcode data shall likely be encoded as numeric or shorthand values (e.g., ticket type 
“1” means “local,” ticket type “2” means “express”), the workstation shall “interpret” those values 
and display the meanings of the values in each data field.  Each data field defined as part of the 
barcode for the media shall be included on the standard display presented to the user with all 
interpreted values included.  The process to interpret encoded values shall not include 
hardcoded translations; rather, the interpretations shall be based on values retrieved from the 
current Fare Table. 

The BDW Data Analysis Tool shall operate only when a valid user has properly logged on.   

The design and layout of all BDW screens shall be subject to CTDOT review at the Preliminary 
Design Review and CTDOT approval at the Final Design Review. CDRL 24-6 
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24.4.3 Hardware	Requirements	
The BDW shall consist of a desktop computer interfaced with a bar code reader.   This unit shall 
be suitable for desktop mounting.  The BDW shall operate only when a valid user has properly 
signed on and shall track all activity performed.  Hardware for the BDW shall be subject to 
CTDOT review and approval at the Preliminary Design Review.  CDRL 24-7 

Alternatively, the Contractor may integrate the BDW application software and barcode reader 
with the Smart Card Certification Workstation, as long as both applications can operate on the 
same computer platform. 

24.4.4 Operational	Updates	

The BDW shall remain consistent with CTDOT fare policies and fare products as they evolve 
over the course of the NFTS life.  To do so, the BDW shall communicate with the CDS to 
retrieve and use information stored in the current Fare Table to interpret data fields encoded on 
the barcode tickets. 

24.4.5 Encryption	Keys	

The BDW shall include a secure method of receiving and storing the encryption keys used to 
decode barcode data.  The method of transporting and securing the encryption keys shall be 
subject to CTDOT review at the Preliminary Design Review, and CTDOT approval at the Final 
Design Review.  CDRL 24-8 

24.5 Electronic	Lock	Management	System	
The Contractor shall supply and install support systems for the electronic locking systems 
employed at each CTDOT garage equipped with Validating Fareboxes and Vaulting Systems.  
At each such garage, the Contractor shall supply key “vaults” to securely store and program no 
less than 16 electronic keys.  Authorized management personnel at each garage shall be able 
to assign and program keys for maintenance and revenue service staff.    

The Contractor shall supply similar support systems and key “vaults” at the centralized Multi-
Function Vending Machine maintenance facility, and for the MVM revenue servicing staff.  For 
these locations, each key “vault” shall securely store and program no less than 4 electronic 
keys. 

The Contractor shall supply complete component and configuration details for the electronic 
locking system support devices for CTDOT review at the Preliminary Design Review and 
CTDOT approval at the Final Design Review.  CDRL 24-9 

24.6 Special	Tools	and	Test	Equipment	
The Contractor shall provide all special tools, test and inspection equipment necessary for 
maintaining, exchanging, troubleshooting, testing, repairing, calibrating and inspecting all NFTS 
equipment, devices, and modules, down to the Lowest Level Replaceable Unit (LLRU).   

At minimum, the Contractor shall supply the following: 

A. Coin Validator Programmers – To reprogram the coin validators in the Validating 
Farebox and the MVM to accept new or different coins 
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B. Supplemental Coin Hopper Audit System – The Contractor shall supply a module that 
can empty the MVM supplemental coin hopper without dismantling or opening the 
hopper and provide an accurate count of all coins dispensed. 

C. Bill System Test System(s) – As necessary to diagnose, maintain, and configure the Bill 
Processing modules in the Validating Farebox and MVM, the Contractor shall supply one 
or more diagnostic test systems to permit detailed analysis of the operation of the bill 
system’s mechanisms, sensors, data recording, and communications interface.  Bill 
System Test System(s) shall be able to perform all authentication and bill processing 
functions, as well as providing access to and utilizing all diagnostic capabilities inherent 
in the bill system. 

D. Other Module Testers – The Contractor shall supply test equipment which includes all 
necessary power and signal connections for diagnostic test and adjustment of all NFTS 
modules. 

 The testers may be integrated into the NFTS equipment in the form of self-diagnostic 
routines, or may be provided as independent hardware that diagnoses each 
assembly, or a combination of both configurations. 

 In either case, the testers shall permit a technician to determine conclusively if all 
aspects of a module are functioning correctly.  The testers shall successfully 
distinguish between module failure and erroneous inputs, power supply failures, 
output signal loading, etc.  The testing units shall provide all simulated signal inputs. 

The Contractor shall provide the complete list of special or custom tools, instruments, test and 
inspection equipment for CTDOT review at the Preliminary Design Review, and CTDOT 
approval at the Final Design Review.  CDRL 24-10 

For each special tool and test device on the final approved list, the Contractor shall provide:  

 Generic name and supplier trade name  
 Supplier’s part number 
 Description and purpose 
 Identification of function and use 
 Software employed 
 Price (suggested retail or typical) 
 Third-parties and web sites where these tools can be purchased (if applicable)  

For those special tools that are needed for maintenance to be performed by CTDOT, including 
the Bill System Test System(s) and Other Module Testers, the Contractor shall provide four 
complete sets to CTDOT no less than 30 days prior to the commencement of NFTS revenue 
service.  CDRL 24-11 

No less than 30 days prior to the commencement of NFTS revenue service, the Contractor shall 
also supply CTDOT 10 sets of all special tools and equipment required for the installation or 
removal of the NFTS equipment.   CDRL 24-12 
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25 Supplied	Fare	Media	
The Contractor shall supply the following media in quantities specified, pre-printed and encoded 
as required to operate in the NFTS.   

25.1 General	Smart	Card	Media	Requirements	

25.1.1 Production	Requirements	

The Contractor shall provide media produced in a manufacturing facility which complies with 
ISO 27001 for security.  Upon request, the Contractor shall deliver all graphics and related 
material in electronic and other pertinent forms, used in the manufacture of the cards to 
CTDOT’s Project Manager.   

25.1.2 Encoding	

The Contractor shall deliver all media pre-encoded with CTDOT-specific sensitive data, 
including the encryption keys.  Data encoded to the media shall include the unique sequential 
serial number.   

25.1.3 Encryption	Keys	

Encryption keys and the encryption algorithms employed form the core of the security 
mechanisms for smart card transactions.  The Contractor shall use the utmost care and security 
in defining, generating, deploying, transmitting, and storing the encryption keys employed in the 
NFTS. 

If the Contractor’s design requires the card manufacturer to write the encryption keys onto the 
smart card media, the Contractor shall use only trusted card manufacturers with suitable 
security mechanisms in place to ensure that CTDOT’s keys remain safe and secure. 

25.1.4 Protection	of	CTDOT‐Specific	Sensitive	Data	

CTDOT-specific sensitive data includes for the encrypted token: 

 Card data encoding format and definitions 
 Card encoded data and field values 
 CTDOT encryption keys 

The Contractor shall treat this data with the utmost care and security.  Under no circumstances 
shall the Contractor release, share, or expose this data without the express written consent of 
CTDOT’s Chief Executive Officer.  The Contractor shall be liable for all CTDOT costs to replace 
all CTDOT smart media in circulation and inventory and all system keys if the Contractor, 
through negligence or deliberate action, causes unauthorized release of some or all of this 
sensitive data. 

25.1.5 Quality	Control	and	Defects	Allowed	

The Contractor shall verify proper functioning of every fare medium after manufacture.  
Defective media identified at time of manufacture shall be replaced prior to delivery, and all 
serial numbers shall be retained as sequential.  (As delivered, there shall be no gaps in the 
sequential serial number sequence.) 
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It is understood that latent defects can occur subsequent to manufacture; however, delivered 
media shall function properly when first presented to a fare collection system read/write device, 
and shall fail at rates not greater than shown below: 

Table 25.1.5:  Allowed Media Defects 

Media Type 
Maximum First-Use 

Failure Rate 
Maximum Premature 

Life-Cycle Failure Rate 

Long-Term Media 0.05% 1% 

Limited Use Media 0.1% 2% 

Adhesive Media 0.1% 2% 

CTDOT Employee Media 0.1% 2% 

The Contractor shall replace all media that fail to function upon first use at no additional cost to 
CTDOT. 

If the first-use failure rate exceeds those shown in Table 25.1.5, CTDOT may, at its discretion, 
reject the batch, and the Contractor shall replace the entire batch at no additional cost. 

Over the expected useful life of the media, additional failures are expected; however, failures of 
distributed (in circulation) media that occur prior to the expected useful life, due to reasons other 
than abuse, shall not exceed those shown in Table 25.1.5. 

25.1.6 Serialization	

Excluding plain paper ticket stock, each fare medium shall have a unique 20-digit number pre-
encoded on the embedded chip.  (This number is the “UID.”)  These UID numbers shall be 
unalterable.  Additionally, each fare medium shall have a unique, sequential inventory control 
number assigned to it at the time of manufacture.   

All serialized media, even those that are otherwise blank, shall have the sequential inventory 
control number laser etched or printed (under the clear laminate for long-term media) on one 
side.   Additionally, the last 4 digits of the Card’s UID shall be laser etched or printed (under the 
clear laminate for long-term media) directly beneath the sequential serial number.  The printed 
and encoded sequential serial number shall accommodate numbers 10 digits long. 

Within 90 days after the NTP is issued, CTDOT will supply the Contractor with the starting 
number for the sequential serial number for each media type.  CTDOT 25-1 

25.1.7 Retail	Sales	Requirements	

CTDOT-issued media shall support retail sales of new media and replenishment of associated 
account values.  All media sold or replenished through the Retail Point of Sales Network, 
including at minimum all CTDOT-issued Long-Term Use Smart Card media, shall include design 
features to support sales and replenishment transactions at participating retailer cash registers. 
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25.1.8 Packaging	and	Deliveries	

Deliveries of media shall be made under controlled conditions, with the media packaged in 
bundles of 200.  The packaging for each bundle shall be sequentially numbered.  Each bundle 
shall include a label identifying: 

 The date and location of manufacture 

 Media type (i.e., full fare, reduced fare, employee, or specific fare instrument such as 2-
trip, as appropriate) 

 CTDOT batch number 

 CTDOT bundle number (e.g., “Bundle X of Y”) 

 The range of sequential serial numbers contained in the bundle 

Printing on the bundle label shall also include all data in a standard barcode format.   

CTDOT may, at its discretion, request delivery of the contracted quantity of media in discrete 
batches.  For long-term and CTDOT employee media, each batch will contain at least 10,000 
cards or the entire contracted quantity of a given fare medium type, whichever is less.  For 
Limited Use and Adhesive media, each batch will contain at least 25,000 items or the entire 
quantity of a given fare medium type, whichever is less. 

The Contractor shall deliver the initial batch of media within 12 weeks of approval of the trial 
samples.  The Contractor shall deliver subsequent batches of media within 10 weeks of receipt 
of CTDOT’s order. 

Until the contracted quantities are delivered, the Contractor shall store in reserve at least 10,000 
media of each type, or all remaining media of a given type yet to be delivered, whichever is less, 
for future deliveries (i.e., produced/encoded media).   Upon request, the Contractor shall ship 
these reserve media to the Authority within 5 days of notice by CTDOT. 

For each batch, the Contractor shall provide an electronic file, in .csv or .xls form, containing the 
UID and associated sequential serial number of all fare media in each bundle, for all bundles in 
the batch.  CDRL 25-1 

25.1.9 Production	and	Storage	Security	

The Contractor and its suppliers shall maintain security during the manufacture, production and 
storage of the media, and maintain full compliance with ISO 27001 security measures.  The 
Contractor and its suppliers shall also: 

 Track all materials used in the production of the media.  The media shall be 
manufactured in a secured area, accessible only to personnel involved in the 
manufacturing and handling of the media. An accountability log shall be kept of the 
media at all times during production, packaging and delivery. 

 With delivery of each batch, submit to CTDOT’s Project Manager a certified record of the 
media produced on a form registered by the production equipment at the end of each 
production run.   

 Pack all media under the supervision of responsible personnel, and store all media in a 
secure location prior to shipment.   
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 Dispose of all scrap and rejected media so that they are rendered unusable.  The 
Contractor shall also provide a certified record of disposal to CTDOT’s Project Manager 
after disposal of the defective media at the time of delivery of each batch. 

 When requested by CTDOT’s Project Manager, deliver all surplus media generated 
during production (separately) to CTDOT’s Project Manager.  

25.1.10 CTDOT	Acceptance	Testing	

All delivered media shall be subject to acceptance testing by CTDOT’s Project Manager.  The 
CTDOT Project Manager or designee shall sample bundles of delivered media and verify that 
the media work with the NFTS.  If media are found defective during this testing or not in 
compliance with any aspect of the requirements in the Contract, then CTDOT, at its discretion, 
may reject the entire batch and return it to the Contractor for replacement.  In such case, the 
Contractor shall deliver replacement media in no more than 4 weeks from time of notification.   

25.1.11 Replacement	Media	

The Contractor shall replace any first-use defective media found in a batch, at no additional cost 
to CTDOT.  The replacement media shall be included in the subsequent batch order.  
(Replacement media shall not use the sequential serial number of the defective media; 
sequential serial numbers of delivered media shall always be unique.) 

Except when all media of a given type are ordered in a single batch, for the final batch of any 
media type, in anticipation of first-use defective media proportionate to the defect rate in prior 
batches, the Contractor shall provide additional media representing the cumulative first-use 
defect rate from the previous batches.  For example, if all previous batches had a cumulative 
first-use defect rate of 0.04%, then the final batch shall contain the ordered amount, the 
replaced defective media from the previous batch, plus 0.04% of the final batch order. 

If premature failures (those that occur prior to the expected useful life and are due to reasons 
other than abuse) exceed the allowed rate, the Contractor shall provide replacement media for 
all premature failures at no cost to CTDOT. 

25.2 Long‐Term	Contactless	Fare	Media	
Long-term contactless smart cards shall be compliant with ISO/IEC 14443, either type A or B.  
The cards shall include sufficient read/write memory to satisfy the encoding requirements with 
no less than 100% spare capacity.  All application data encoded on the cards shall be protected 
by encryption compliant with AES. 

All long-term contactless smart cards shall include an inner core of polyester or other material 
that resists cracking. 
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The long-term smart card media shall:   

 Be a Mifare Plus or CTDOT approved equal 

 Comply with ISO/IEC 14443-1 for Physical Characteristics and ISO/IEC 7810-ID1 size 
for all dimensions 

 Comply with ISO/IEC 14443-2, ISO/IEC 14443-3, and ISO/IEC 14443-4 

 Be constructed of laminated layers, with PVC outer surfaces to accommodate printing 
and a central layer of Polyester (PET) plastic 

 When pre-printed with CTDOT-specified graphics, include a thin clear plastic layer 
laminated to the card.  (When a card side is blank, no overlay shall be applied to the 
PVC surface.) 

 Comply with most recent versions of ISO/IEC-10373 and ANSI INCITS 322 for durability. 

 Be capable of repeated daily use over a minimum expected useful life of 3 years 

 Be fully functional when held anywhere within an imaginary cylinder 3 inches high and 
with a diameter equal to the size of the read/write antenna, atop the surface of any 
read/write device antenna 
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25.2.1 Physical	Characteristics	

Table 25.2.1:  Long-Term Media Physical Characteristics 

Characteristic Specification 

Physical Characteristics 

Size (nominal) Thickness: 30 mil (0.030 inches) 

Length: 3.375 inches 

Width: 2.125 inches 
Card Body Construction: Laminated, PVC surface layers, PET core 

Surface Finish: Glossy 

Color: White 
Pre-Printed Graphics In colors and designs as specified (one or both sides) 
Post-Production Printing 
Compatibility (CTDOT 
applied) 

Compatible with retransfer and dye sublimation printing 

Compatible with the Card Personalization Equipment 
supplied under this contract 

Durability and Operating / Storage Environment 

Life Expectancy Minimum 3 years in normal use 

Printing shall be readable and Cards shall operate for 3 
years (provided that maximum write cycles have not been 
exceeded) 

Mechanical, Electrical, 
Chemical Stress Tolerance 

Per ISO/IEC-10373 and ANSI INCITS 322   

Temperature -20 to +50°C (-4 to +122°F) per ISO 10373 
Humidity 93% at 23°C (73°F) 
Surface Quality No holes 
Operating Distance and 
Range 

Comply with Mifare Specifications 

Mechanical Durability The Cards shall operate even after 5 repeated applications of 
500 Newtons of Force over the entire area of the card on the 
“flat” side within 5 seconds 

Appearance Varieties All Cards of a given variety shall be identical in appearance, 
except for pre-printed inventory control and UID numbers 

Storage Environment 

(Up to 5 years) 

Temperature: Up to 30°C (86°F) 

Humidity: Up to 60% (non-condensing) 
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Characteristic Specification 

Memory and Logic Features 

Card Identification Unique UID (20 digits), sequential serial number (10 digits) 
and other data factory programmed 

Security Features Hardwired AES cryptographic algorithm 
Anti-Collision Handling of multiple cards in reader field, independent 

addressing of each card 
Transaction Speed 

(no collision) 

Card selection with anti-collision: 3 ms 

Mutual authentication: 2 ms 

Read a block: 2.5 ms 

Write a block: 9 ms 
Maximum Read Operations Unlimited 
Maximum Write Operations At least 100,000 

Contactless Communication Characteristics 

Operating Frequency 13.56 MHz 
Power Supply Magnetic Induction 
Modulation and Bit Encoding Compliant with ISO/IEC 14443-2 / Type A or Type B 
Communication Speed 106 kBaud or greater 
Communication Integrity CRC 16 and Parity Bit 

25.2.2 Pre‐Printed	Graphics	

Pre-printed graphics on the front of the Cards shall be in four colors, with “full bleed” (edge-to-
edge) printing.  Printing on the back shall be in one color. 

All pre-printed graphics shall be protected by a clear overlay that covers the entire surface of the 
card. 

CTDOT will supply designs for all pre-printed graphics in electronic form within 90 days of NTP.  
CTDOT 25-2  

Within 30 days of receipt of CTDOT’s graphic designs, the Contractor shall supply at least 10 
proof samples of each card type identified above for CTDOT review and approval prior to 
commencing full production.  Proof samples need not be functioning smart cards, but shall 
include samples of printed serial numbers and all other printed information.  CDRL 25-2 

CTDOT will approve or reject the proof samples within 14 days of receipt. CTDOT 25-3 

For each proof sample CTDOT rejects, the Contractor shall provide at least 10 corrected proof 
samples within 14 days of notification of rejection. 



   
  

  NFTS – Scope of Work Page 284 

25.2.3 Varieties	and	Quantities	

The Contractor shall supply cards in the quantities and varieties in the table below.   

Table 25.2.3:  Long-Term Media Varieties and Quantities 

Card 
Type 

Printing On 
Front 

Printing On Back 
Intended 

Use 

Full Fare 
Standard 
Design 

Full Fare Terms & Conditions 

Sequential Serial Number 

Last 4 Digits of UID 

General 
Public 

Reduced 
Fare 

No Printing 

Reduced Fare Terms & Conditions 

Sequential Serial Number 

Last 4 Digits of UID 

Half Fare & 
Concession 

Fare 

25.3 Die‐Cut	Limited	Use	Contactless	Fare	Media	
Limited use contactless smart cards (“Limited Use Media”) shall be compliant with 
ISO/IEC 14443, either type A or type B.  The cards shall include sufficient memory to satisfy the 
requirements herein.  All data encoded on the cards shall be protected by encryption compliant 
with DES or greater. 

The Die-Cut Limited Use Media shall:   

 Be a Mifare Ultralight C type smart card or CTDOT approved equivalent 

 Comply with ISO/IEC 7810-ID1 size for all dimensions (except thickness) 

 Comply with ISO/IEC 14443-2, ISO/IEC 14443-3, and ISO/IEC 14443-4 

 Be constructed of laminated layers, with paper outer surfaces to accommodate printing 
and a central layer of Polyester (PET) plastic 

 Be capable of repeated daily use over a minimum expected useful life of 60 days. 

 Be supplied in individual die-cut stock 

 Be fully functional when held anywhere within an imaginary cylinder 3 inches high and 
with a diameter equal to the size of the read/write antenna, atop the surface of any 
read/write device antenna 
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25.3.1 Physical	Characteristics	

Table 25.3.1:  Limited Use Media Physical Characteristics 

Characteristic Specification 

Physical Characteristics 

Size 

(nominal, when die cut) 

Thickness: 14.6 mil (0.0146 inches), nominal 

Length: 3.375 inches 

Width: 2.125 inches 
Card Body Construction: Laminated, paper surface layers, PET core 

Color: White 

Durability and Operating Environment 

Life Expectancy Minimum 60 days in normal use 

Memory retention minimum of 2 years 
Temperature -25 to +70°C (-13 to +158°F) 
Surface Quality No holes 
Operating Distance and 
Range 

Comply with Mifare Specifications 

Die-Cut Stock Characteristics 

Die Cut Shape Per ISO/IEC 7810-ID1 
Graphics Standard ink printing on both sides 

Memory and Logical Features 

Total Memory 512 bits (minimum) 
Application Memory 384 bits (minimum) EEPROM 
Card Identification Unique UID (20 digits), sequential serial number (10 digits) 

and other data factory programmed 
Anti-Collision Handling of multiple cards in reader field, independent 

addressing of each card 
Transaction Speed 

(no collision) 

Card selection with anti-collision: 3 ms 

Mutual authentication: 2 ms 

Read a block: 2.5 ms 

Write a block: 9 ms 
Maximum Read Operations Unlimited 
Maximum Write Operations At least 100,000 

Contactless Communication Characteristics 

Operating Frequency 13.56 MHz 
Power Supply Magnetic Induction 
Modulation and Bit Encoding Compliant with ISO/IEC 14443-2 / Type A or Type B 
Communication Speed 106 kBaud or greater 
Communication Integrity CRC 16 and Parity Bit 

25.3.2 Pre‐Printed	Graphics	

Pre-printed graphics on the front of the die-cut Limited Use Media shall be in two colors.   

All printing on the back shall be in one color. 
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CTDOT will supply designs for all pre-printed graphics in electronic form within 90 days of NTP.  
CTDOT 25-4 

Within 30 days of receipt of CTDOT’s graphic designs, the Contractor shall supply at least ten 
proof samples of each variety of die-cut stock for CTDOT review and approval prior to 
commencing full production.  Proof samples need not be functioning smart cards, but shall 
include samples of printed serial numbers and all other printed information.  CDRL 25-3 

CTDOT will approve or reject the proof samples within 14 days of receipt.  CTDOT 25-5 

For each proof sample CTDOT rejects, the Contractor shall provide at least ten corrected proof 
samples within 14 days of notification of rejection. 

25.3.3 Varieties	and	Quantities	

Die-Cut Limited Use Media shall be supplied in the quantities and varieties in the table below.   

Table 25.3.3:  Die-Cut Limited Use Media Varieties and Quantities 

Card Type Printing On Front Printing On Back 

Die Cut Limited 
Use Media 

Standard Text & 
Graphics PLUS: 

CTDOT Terms & 
Conditions 

Sequential Serial Number 

Last 4 Digits of UID 

One Trip One Ride 

Two Trip Two Rides 

Ten Trip Ten Rides 

1-Day Pass Day Pass 

25.4 Roll	Stock	Limited	Use	Contactless	Fare	Media	
The Contractor shall supply Limited Use Contactless Fare Media in roll stock form for use in the 
Multi-Function Vending Machines supplied as part of this Contract.   

25.4.1 Physical	Characteristics	

The Roll Stock Limited Use Media shall be functionally identical to the Die-Cut Limited Use 
Media but provided in rolls with not less than 1,000 cards per roll, and with a thermally-sensitive 
coating on the front side of the stock. 

25.4.2 Pre‐Printed	Graphics	

Pre-printed graphics on the front of the roll stock Limited Use Media shall be in one color.  The 
front of the roll stock Limited Use Media shall also be coated with a thermally-sensitive material 
compatible with the thermal printing used in the MVM Ticket Printer/Encoder Module. 

All printing on the back shall be in one color, which may differ from the color used on the front. 

CTDOT will supply designs for all pre-printed graphics in electronic form within 90 days of NTP.  
CTDOT 25-6 

Within 30 days of receipt of CTDOT’s graphic designs, the Contractor shall supply at least one 
partial roll containing no less than 100 proof samples of roll stock for CTDOT review and 
approval prior to commencing full production.  Proof samples need not be functioning smart 
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cards, but shall include samples of printed serial numbers and all other printed information.  
CDRL 25-4 

CTDOT will approve or reject the proof samples within 14 days of receipt.  CTDOT 25-7 

25.4.3 Varieties	and	Quantities	

Roll Stock Limited Use Media shall be supplied in the quantities and varieties in the table below.   

Table 25.4.3:  Roll Stock Limited Use Media Varieties and Quantities 

Card Type Printing On Front Printing On Back 

Roll Stock 
Limited Use 

Media 

Standard Text & 
Graphics with 

Thermally-Sensitive 
Coating 

CTDOT Terms & 
Conditions 

Sequential Serial Number 

Last 4 Digits of UID 

25.4.4 Packaging	and	Bundling	
Each roll shall contain at least 1,000 Limited Use Media.  As delivered to CTDOT, each roll shall 
be individually banded to prevent accidental unwinding. 

25.5 Adhesive	Contactless	Fare	Media	
The Contractor shall supply adhesive contactless fare media that shall: 

 Be functionally identical to the Long-Term contactless smart media   

 Be no more than approximately 2 square inches in size, with an antenna no less than 
1.5 square inches in total area 

 Be water-resistant adhesive, suitable for application to smooth surfaces, and of 
sufficient strength to resist peeling   

 Be rendered inoperative if removed 

 Contain no shielding substrate 

 Be ISO/IEC-14443 compliant, either Type A or Type B  

 Be supplied in a single CTDOT-supplied design 

 Include pre-printed identification numbers as defined herein for other media (10-digit 
sequential serial number and last 4 digits of UID) 

 Be designed for repeated use over a minimum expected life of 2 years 

 Be fully functional when held anywhere within an imaginary cylinder 2 inches high and 
with a diameter equal to the size of the read/write antenna, atop the surface of any 
read/write device antenna 
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25.5.1 Physical	Characteristics	

Table 25.5.1:  Adhesive Media Physical Characteristics 

Characteristic Specification 

Physical Characteristics 

Size (nominal) Maximum 2 square inches 
Antenna Size Minimum 1.5 square inches 
Thickness Nominal 10 mil (0.010 inches) 
Pre-Printed Graphics In colors and design as specified (top side only) 
Adhesive Water resistant 

Durability and Operating / Storage Environment 

Life Expectancy Minimum 2 years in normal use 

Printing shall be readable and labels shall operate for 2 years 
(provided that maximum write cycles have not been 
exceeded) 

Temperature -20 to +50°C (-4 to +122°F) per ISO 10373 
Humidity 93% at 23°C (73°F) 
Surface Quality No holes 
Operating Distance and 
Range 

Comply with Mifare Specifications 

Appearance Varieties All labels shall be identical in appearance, except for pre-
printed inventory control and UID numbers 

Storage Environment 

(Up to 5 years) 

Temperature: Up to 30°C (86°F) 

Humidity: Up to 60% (non-condensing) 

Memory and Logic Features 

Card Identification Unique UID (20 digits), sequential serial number (10 digits) 
and other data factory programmed 

Security Features Hardwired AES cryptographic algorithm 
Anti-Collision Handling of multiple cards in reader field, independent 

addressing of each card 
Transaction Speed 

(no collision) 

Card selection with anti-collision: 3 ms 

Mutual authentication: 2 ms 

Read a block: 2.5 ms 

Write a block: 9 ms 
Maximum Read Operations Unlimited 
Maximum Write Operations At least 100,000 

Contactless Communication Characteristics 

Operating Frequency 13.56 MHz 
Power Supply Magnetic Induction 
Modulation and Bit Encoding Compliant with ISO/IEC 14443-2 / Type A or Type B 
Communication Speed 106 kBaud or greater 
Communication Integrity CRC 16 and Parity Bit 
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25.5.2 Pre‐Printed	Graphics	

Pre-printed graphics on the front of the Adhesive Media shall be in two colors.   

CTDOT will supply designs for all pre-printed graphics in electronic form within 90 days of NTP.  
CTDOT 25-8 

Within 30 days of receipt of CTDOT’s graphic designs, the Contractor shall supply at least ten 
proof samples of adhesive media for CTDOT review and approval prior to commencing full 
production.  Proof samples need not be functioning smart cards, but shall include samples of 
printed serial numbers and all other printed information.  CDRL 25-5 

CTDOT will approve or reject the proof samples within 14 days of receipt.  CTDOT 25-9 

For each proof sample CTDOT rejects, the Contractor shall provide at least ten corrected proof 
samples within 14 days of notification of rejection. 

25.5.3 Varieties	and	Quantities	

Adhesive Media shall be supplied in the quantities and varieties in the table below.   

Table 25.5.3:  Adhesive Media Varieties and Quantities 

Type Printing On Front 

Adhesive Label

Standard Text & Graphics 

Sequential Serial Number 

Last 4 Digits of UID 

Adhesive media shall be supplied in either sheet or roll form, and shall comply with other 
delivery and packaging requirements. 

25.6 CTDOT	Employee	Combination	Media	
The Contractor shall supply CTDOT employee media that shall provide fare media and access 
control functionality.  To do so, CTDOT employee media shall include both the ISO 14443 
compliant interface and an HID® access control interface. 

When used as a contactless smart card, the CTDOT Employee media shall function identically 
to the Long Term contactless media. 



   
  

  NFTS – Scope of Work Page 290 

25.6.1 Physical	Characteristics	

Table 25.6.1:  CTDOT Employee Media Physical Characteristics 

Characteristic Specification 

Physical Characteristics 

Size (nominal) Thickness: 30 mil (0.030 inches) 

Length: 3.375 inches 

Width: 2.125 inches 
Card Body Construction: Laminated, PVC surface layers, PET core 

Surface Finish: Glossy 

Color: White 
Pre-Printed Graphics Black, one side (back) only 
Post-Production Printing 
Compatibility (CTDOT 
applied) 

Compatible with retransfer and dye sublimation printing 

Compatible with the Card Personalization Equipment 
supplied under this contract 

Durability and Operating / Storage Environment 

Life Expectancy Minimum 3 years in normal use 

Printing shall be readable and cards shall operate for 3 years 
(provided that maximum write cycles have not been 
exceeded) 

Surface Quality No holes 
Operating Distance and 
Range 

Comply with Mifare Specifications for ISO 14443 
Comply with HID® specifications for Prox 

Appearance Varieties All Cards of a given variety shall be identical in appearance, 
except for pre-printed inventory control and UID numbers, 
and barcode data 

Storage Environment 

(Up to 5 years) 

Temperature: Up to 30°C (86°F) 

Humidity: Up to 60% (non-condensing) 
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Characteristic Specification 

ISO 14443 Memory and Logic Features 

Card Identification 
(ISO 14443) 

Unique UID (20 digits), sequential serial number (10 digits) 
and other data factory programmed 

Security Features Hardwired AES cryptographic algorithm 
Anti-Collision Handling of multiple cards in reader field, independent 

addressing of each card 
Transaction Speed 

(no collision) 

Card selection with anti-collision: 3 ms 

Mutual authentication: 2 ms 

Read a block: 2.5 ms 

Write a block: 9 ms 
Maximum Read Operations Unlimited 
Maximum Write Operations At least 100,000 

ISO 14443 Contactless Communication Characteristics 

Operating Frequency 13.56 MHz 
Power Supply Magnetic Induction 
Modulation and Bit Encoding Compliant with ISO/IEC 14443-2 / Type A or Type B 
Communication Speed 106 kBaud or greater 
Communication Integrity CRC 16 and Parity Bit 

HID® Proximity Communication Characteristics 

Operating Frequency 125 kHz 
Power Supply Magnetic Induction 

25.6.2 Pre‐Printed	Graphics	

Pre-printed graphics on the back of the CTDOT employee cards shall be in black.   

In addition to CTDOT-supplied text (and the identification numbers), the CTDOT employee card 
shall also include a two-dimensional barcode.  This barcode shall include the unique sequential 
serial number of the card, encoded in a standard format that shall be readable by the 2D 
barcode reader included as part of the Passenger Interface Module.  The 2D barcode content 
shall be encrypted.   

CTDOT will supply text and other content for all pre-printed graphics in electronic form within 90 
days of NTP.  CTDOT 25-10 

Within 30 days of receipt of CTDOT’s graphic designs, the Contractor shall supply at least ten 
proof samples of adhesive media for CTDOT review and approval prior to commencing full 
production.  Proof samples need not be functioning smart cards, but shall include samples of 
printed serial numbers and all other printed information.  CDRL 25-6 

CTDOT will approve or reject the proof samples within 14 days of receipt.  CTDOT 25-11 

For each proof sample CTDOT rejects, the Contractor shall provide at least ten corrected proof 
samples within 14 days of notification of rejection. 

25.6.3 Encoding	

CTDOT will use the APOS Terminal Smart Card Printer / Encoder to personalize and issue all 
CTDOT Employee cards.  At the time of personalization, the Smart Card Printer / Encoder shall 
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encode the smart card portion of the CTDOT Employee cards with profiles as CTDOT 
Employee media. 

CTDOT will provide detailed information on content and format of the access control (HID® 
proximity) portion of the CTDOT Employee cards no later than 90 days after the NTP is issued.  
CTDOT 25-12 

25.6.4 Varieties	and	Quantities	

CTDOT Employee Media shall be supplied in the quantities and varieties in the table below.   

Table 25.6.4:  CTDOT Employee Media Varieties and Quantities 

Card Type Printing On Front Printing On Back 

CTDOT 
Employee 

None 

Employee Terms & Conditions  

2D Barcode as Specified 

Sequential Serial Number 

Last 4 Digits of UID 

25.7 Barcode	Ticket	Stock	
25.7.1 Transfer	/	Receipt	Ticket	Stock	

Roll or fan-fold stock to be dispensed by the Magnetic Ticket Processor (if applicable) and the 
Barcode Ticket Dispenser shall be supplied in rolls or stacks as defined herein.  All roll or fan-
fold ticket stock shall include pre-printed graphics in one color on the non-thermally sensitive 
side, plus a low-cost security measure such as a watermark, photocopy-resistant graphic, white-
ink pseudo-watermark or other CTDOT-approved feature.   

25.7.2 Plain	Paper	Ticket	Stock	

Roll or fan-fold stock to be dispensed by the MVM Ticket Printer/Encoder shall be supplied in 
rolls or stacks as defined herein.  All roll or fan-fold ticket stock shall include pre-printed 
graphics in one color on the non-thermally sensitive side, plus a low-cost security measure such 
as a watermark, photocopy-resistant graphic, white-ink pseudo-watermark or other CTDOT-
approved feature.   

As delivered to CTDOT, each roll or fan-fold stack shall be individually banded to prevent 
accidental unwinding. 
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25.7.3 Blank	Stock	for	Bulk	Printed	Barcode	Tickets	

The Contractor shall supply stock for use in the Front Office APOS Terminal in the production of 
CTDOT-printed barcode tickets.  The barcode ticket stock shall: 

 Be of heavy paper (nominally 120g/m2) 

 Be based on commercially-available, pre-perforated stock 

 Provide multiple tickets per sheet 

 Include custom, pre-printed graphics and text of CTDOT design on one side (identical 
printing for all tickets on each sheet) 

 Include features to deter copying and counterfeiting, such as simulated watermarks, 
visible printing in light colors that can be discerned, but shall not interfere with barcode 
printing or reading 

  

CTDOT shall supply the graphic designs for each barcode ticket no later than 90 days after the 
NTP is issued.  CTDOT 25-13 

The Contractor shall supply 3,000 sheets of barcode ticket stock, pre-printed and pre-
perforated, no later than 120 days prior to the start of NFTS revenue service.  CDRL 25-7 

25.8 Magnetic	Read/Write	Media	
CTDOT will provide existing die-cut ticket stock for use in the Validating Farebox Magnetic 
Ticket Processor.  If the supplied Magnetic Ticket Processor uses roll or fan-fold stock, the 
Contractor shall supply magnetic media for use during the transition from magnetic to barcode 
transfer tickets.   

25.8.1 Thermal	Coating		

CTDOT’s existing ticket stock is coated with thermally sensitive material on the same side as 
the magnetic stripe.  The thermal coating shall be compatible with CTDOT’s existing bus fare 
collection system and shall be of a sensitivity sufficient to provide printed information of suitable 
clarity and contrast.  The thermal coating shall not interfere with the performance of the 
magnetic stripe. 

25.8.2 Preprinted	Graphics		
Text and graphic designs, similar to those on the current tickets, shall be printed on one side of 
the tickets.  All text and graphics shall be free of smudges and shall be printed in such a way to 
withstand normal handling and use without degradation.  Text shall be printed in sizes ranging 
from 8 point to 50 point (0.08" to 0.5" high) using fonts similar to those currently in use.  All 
graphics shall be printed in one color, similar to that currently in use.  All graphic designs shall 
be submitted to CTDOT for approval at the Preliminary and Final Design Reviews.  CDRL 25-8 

25.8.3 Packaging	and	Bundling	
Each roll or stack of ticket stock shall contain at least 500 tickets.  As delivered to CTDOT, each 
roll or bundle of ticket stock shall be individually banded to prevent accidental spillage or 
unwinding. 
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26 Mobile	Ticketing	Application	

26.1 General	
The Contractor shall supply a mobile ticketing application and other supporting software that 
shall allow customers with smart phones and tablets, including those at minimum running Apple 
iOS®, Google Android®, and Windows Mobile® operating systems, to perform the following: 

A. Purchase a CTDOT unlimited ride pass for immediate use or for future use to be 
activated later by the customer. 

B. When necessary, conduct a secure payment transaction for the purchase, including 
methods of payment that do not require a credit card (to allow the unbanked to 
participate in mobile ticketing). 

C. Receive transaction receipts via email, SMS text message, or both. 

D. Easily and securely repeat prior transactions on-demand with minimal data entry, and 
automatically via “subscription” transactions. 

E. Display a secure 2D barcode representing the purchased fare product. 

F. Easily re-generate and display the barcode (with modified data as necessary) for 
subsequent boardings while the purchased fare product is valid. 

G. Easily access other related travel functions including but not limited to schedules, next 
scheduled bus, CTDOT Bus Time, service alerts, and a trip planner. 

H. The mobile ticketing application shall be able to easily expand and accommodate: 

 new ticket types and prices for existing participating agencies 
 new services for participating agencies 
 new services from new agencies 
 new agencies and shared fares 
 modifications to the software and parameters to properly operate the mobile ticketing 

system  

26.2 Functional	and	Performance	Requirements	
A. The mobile ticketing application shall support a wide range of fare product and pricing 

solutions, including: 

 All current CTDOT fare products 
 Reduced and concessionary fares (e.g., children, senior citizens, etc.) 
 Distance-based fares 
 Time of day / peak hour pricing 
 Discounted pricing based upon total number and value of purchases within a period 

of time 
 Discounted pricing for multiple tickets purchased at once 
 Purchase a pass for 1 person or a group of persons traveling together 
 Integrated packaging and pricing of transit products and other services such as 

parking 
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B. For general public users (i.e., users not associated with a university or corporate 
program), the mobile ticketing application shall support existing and new CTDOT fare 
products suitable for read-only use, including but not limited to: 

 Floating period passes in any length up to 366 days 
 Fixed calendar passes, including monthly and student semester passes 
 Special event tickets 

C. Authorized employees of participating Corporate Partners shall have the ability to 
activate and use fare products made available by their employer through the Corporate 
Partner Web Portal. 

D. Authorized students attending participating universities shall have the ability to activate 
and use fare products specific to the university.  (University fare products shall be 
available only to authorized students.)  The Student Pass Administrator Web Portal, 
shall enable university administrators to authorize students for mobile ticket use, and to 
select the products available. 

E. The NFTS shall provide sufficient controls to ensure that a fare product purchased or 
made available through Corporate Partner or University programs cannot be assigned 
simultaneously to a smart card and a mobile device.  

F. At any time, CTDOT shall be able to easily configure, activate and deactivate the 
availability of any read-only fare product sold via the mobile ticketing application.   

G. When generating and displaying a 2D barcode ticket, the mobile ticketing application 
shall be capable of operating in an offline manner (without wireless connectivity).  
Wireless connectivity shall be required for customer purchases of fare products and 
other functions described herein. Offline functionality shall include a variety of methods 
to minimize fraud, since SAPs will be offline while in revenue service. 

H. The application shall adhere to industry best practices for accessibility in web and mobile 
applications, including Mobile Web Application Best Practices (World Wide Web 
Consortium). 

I. Setup of the account in the mobile ticketing software shall provide the customer with the 
opportunity to set defaults for the language desired, as well as whether the information 
displayed will be also audibly annunciated. Language selections shall include the 
languages identified in  Section 17.5.2.3 

J. The mobile ticketing system shall provide web-based services that are sufficiently 
integrated with other CTDOT and NFTS web portals to allow for a seamless online 
experience. This shall include but not be limited to the ability to view/print receipts, 
purchase passes and view transactions. 

K. The mobile ticketing system shall allow a customer to buy a pass for another 
person/account (e.g., parent purchase for child) and “send” the pass to the other 
person’s mobile device. 

L. The mobile ticketing application and support systems shall allow a customer to transfer 
accounts and tickets (whether active or not yet activated) to a different device, such as 
when a customer obtains a new mobile phone or utilizes more than one mobile phone. 
This functionality shall be configured based on agency-determined business rules to 
reduce the potential for fraud. 

M. The mobile ticketing application and system shall comply with all Federal and State laws 
and regulations, be ADA compliant and be fully compliant with all PCI requirements. 
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N. Excluding network latency and other factors beyond the Contractor’s control, purchase 
of a mobile ticket shall complete (that is, the barcode shall be displayed on the 
customer’s phone) no more than 5 seconds after the customer commits to the purchase.   

O. The mobile ticketing application shall provide customers the ability to complete repeat 
purchases in 15 seconds or less while no less than 350 concurrent users are conducting 
on-line purchase transactions.  (Initial purchase/account set-up may take longer.) 

P. The mobile ticketing system shall support peak transaction rates of no less than 20,000 
purchase transactions per hour. 

Q. Purchase and activation of special-fare mobile tickets shall be subject to additional user 
verification, such as entry and validation of a student ID number, Half Fare authorization 
number, employee number, etc. 

R. The mobile application shall provide for a variety of customer notifications within the 
application and via email and SMS text messages, such as notification of passes that 
will soon expire, pending recurring payments, etc. 

S. The mobile ticketing system shall quickly process all transactions while being highly 
accurate and reliable, achieving: 

 No less than 99.9% in-service availability for all functionality 
 No less than 99.99% accuracy for all transactions and data transmissions 

The complete mobile ticketing application and system shall be subject to CTDOT review at the 
Preliminary Design Review and CTDOT approval at the Final Design Review.  CDRL 26-1 

26.3 Application	Distribution	
CTDOT does not have accounts for smart phone and tablet platform distribution channels. All 
releases of the mobile ticketing application will go through approved channels.  With 
coordination and support from the Contractor, CTDOT will be responsible for any necessary 
“app store” accounts and license agreements.   

The Contractor shall provide CTDOT with the appropriate release package, icons, and release 
notes for all “app stores” to receive the application.  Upon CTDOT approval of the application, 
the Contractor shall publish the application, and any ongoing updates, to the associated “app 
stores” for the supported smart phone and tablet platforms.  At its sole discretion, CTDOT may 
assume application publication responsibility at any time. 
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26.4 Barcode	Content	
The displayed 2D barcodes shall contain: 

A. Data encrypted with a CTDOT-controlled and configurable encryption key, and using a 
3DES or AES encryption algorithm 

B. A unique identification number no less than 10 digits in length 

C. Information sufficient to identify the barcode as a valid CTDOT fare product, including at 
minimum: 

 Fare category (Full, Half, Student, etc.) 
 Ticket type (local, express, regional, etc.) 
 Validity start date and time 
 Validity end date and time 

D. The date and time that the barcode was generated 

E. Other security information, such as a hash sum generated using the encoded data and 
by an algorithm of sufficient complexity to make decoding difficult 

The Contractor shall submit comprehensive documentation describing the mobile ticket 2D 
barcode content, format, encryption, and security measures for CTDOT review at the 
Preliminary Design Review and CTDOT approval at the Final Design Review.  CDRL 26-2 

26.5 Other	Displayed	Content	
While displaying the barcode, the mobile ticketing application shall also cause the user’s smart 
phone to display some animated graphics.  These animations shall be easily discernible when 
shown to the vehicle operator from a distance of 5 feet, and shall include high contrast colors 
and other features to enhance visibility.  CTDOT shall have the ability to change the animated 
graphics without the need for customers to download a new version of the application. 

For users of special fare products (i.e., not Full Fare), the mobile ticketing application shall 
support the display of a digital photograph of the user.  Such photographs shall originate from 
CTDOT, and the Corporate Web Portal (for employees) and the Student Pass Administrator 
Web Portal (for authorized students). 

The Contractor shall submit documentation describing the additional displayed content, 
CTDOT’s ability to modify that content, and methods to populate dynamic content (such as user 
photos) for CTDOT review at the Preliminary Design Review and CTDOT approval at the Final 
Design Review.  CDRL 26-3 

26.6 Interactive	Content	
While displaying the barcode, the mobile ticketing application shall respond to any user input 
(via touching the screen or other input button) by altering the background animation design or 
colors in a way that is easily discernible from a distance of 5 feet. 

26.7 Customer	Purchase	and	Payment	Process	
Customers shall be able to enter new or updated payment information from within the 
application, which shall also have the ability to store payment methods to facilitate repeat 
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purchases.  The system shall also support split-payments (e.g., more than one payment method 
for a specific payment transaction) and shall utilize best practices to minimize financial 
transaction processing costs (e.g., through the use of aggregation of small ticket transactions). 

The Contractor shall document the customer purchase and payment process for CTDOT review 
at the Preliminary Design Review and CTDOT approval at the Final Design Review.  CDRL 
26-4 

26.8 Payment	Collection	and	Revenue	Reconciliation	
For tickets purchased using the mobile ticket application, the Contractor shall process mobile 
ticketing electronic payments, using CTDOT’s selected payment entity.  In addition to 
comprehensive web-based reporting tools, all transaction data for the mobile ticketing 
application shall be loaded into the CDS database for inclusion in all applicable NFTS reports.  
This data shall also enable full reconciliation of mobile ticket purchases with the funds deposited 
into CTDOT’s bank accounts by CTDOT’s payment entity. 

The Contractor shall provide a complete description of the payment collection and revenue 
reconciliation processes, including interfaces with CTDOT’s payment entity, for CTDOT review 
at the Preliminary Design Review and CTDOT approval at the Final Design Review.  CDRL 
26-5 

26.9 Customer	Support	
The system shall allow for most customer service issues (such as refunds, ticket removal from a 
device, or ticket re-issuance) to be resolved by CTDOT customer service personnel using 
comprehensive on-line web-based tools. This shall include the ability to deactivate (temporarily 
or permanently disable) mobile ticketing accounts (including tickets previously purchased but 
not yet expired) based on CTDOT business need.   

Comprehensive system configuration tools shall enable CTDOT personnel to manage fare 
products, pricing, branding, etc. to manage the mobile ticketing solution.  The tools shall also 
support tariff modifications and maintenance to permit CTDOT to add, delete and modify fares 
and other electronic products to meet their needs, including non-transit products.  

All customer support functions shall be limited to personnel with the appropriate high-security 
password and privileges. 

26.10 Security	
The Contractor shall provide documented evidence that the mobile ticketing application and 
applicable server software passes independent risk-based security tests performed by a 
qualified firm, including but not limited to code reviews and penetration testing.  Prior to 
commencing the Factory Integration Test, the Contractor shall submit the mobile ticketing 
system security assessment for CTDOT review and approval.  CDRL 26-6 

26.11 Compensated	Transaction	Fees	
Excluding mobile ticket purchase transactions conducted prior to and during on-site Systems 
Integration Testing, CTDOT shall compensate the Contractor for mobile ticket services on a 
fixed per-purchase transaction fee basis.  CTDOT shall also compensate the Contractor for 
tickets that do not require purchase, but activation only (such as university semester passes); 



   
  

  NFTS – Scope of Work Page 299 

for each such activation, CTDOT shall compensate the Contractor the same per-purchase 
transaction fee. 

Upon commencement of the Pilot Test, the Contractor shall invoice CTDOT monthly for 
completed mobile ticket purchase transactions at the contracted per-transaction fee. 
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27 Management	

27.1 Program	Management	
The Contractor’s program management shall be sufficiently comprehensive to enable CTDOT to 
ascertain that the Contractor shall meet the requirements of the Contract Documents, and to 
enable CTDOT to monitor the contractual effort. 

The Contractor shall designate a responsible individual, subject to approval by CTDOT, to serve 
as Program Manager for the entire term of the Contract.  This individual shall have prior 
experience in management of Fare Collection System procurements and be familiar with 
design, subcontractor equipment procurements, construction, test, and inspection of Fare 
Collection Equipment. 

The Contractor shall establish an organization to properly manage this Fare Collection System 
procurement program.  The organization shall be highly responsive to the needs of CTDOT as 
required in this Contract. 

27.1.1 Management	Plan	

Within 30 days of NTP, the Contractor shall submit a Management Plan to CTDOT for approval.  
CDRL 27-1   The Management Plan shall be updated as necessary to incorporate changes in 
the project or its schedule.  The plan shall include: 

 An organization chart including a definition of the authority, responsibilities, and 
qualifications of all personnel therein. 

 The methods and communications to be used to control the program schedule, design 
reviews, technical performance, program changes, subcontracts, purchase orders, 
material procurement, in-service support, hardware and software warranties, systems 
assurance analysis, tests, and demonstrations. 

 A description of the process to track and control project correspondence. 
 A Submittal List and Schedule listing drawings, documents, and data to be submitted for 

review and approval during the design review phase of the program and a schedule for 
the submittal of this information. 

 A CDRL based on the information in this contract.  The CDRL shall contain the specific 
format of the deliverable, quantity, frequency, and contract paragraph reference as 
required.  The CDRL shall be in accordance with the following column headings: 

 Item Number 
 Deliverable Description 
 Reference Section  (i.e., location of requirement within the Contract Documents) 
 Scheduled Delivery Date(s) 
 Current CTDOT acceptance status (i.e., pending, approved, conditionally 

approved, disapproved) 
 Quantity:  Number of documents, units, or copies required. 

27.1.2 Master	Program	Schedule	

The Contractor shall use the approved Master Program Schedule for executing the work for this 
Contract. The Master Program Schedule shall be generated using a currently supported version 
of Primavera Project Planner for Windows, Microsoft Project, or other similar program approved 
by CTDOT.  The Master Program Schedule shall conform to this Scope of Work and to 
schedule and delivery requirements set forth in the Terms and Conditions of this Contract; only 
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a Contract Change Order may modify such portions of the Master Program Schedule.  In 
addition to printed copies, all submittals of the Master Program Schedule shall be provided on 
CTDOT-approved electronic media. 

The Master Program Schedule shall include the following: 

 Work item descriptions that convey the scope of work indicated.  Work items shall be 
discrete items of work that will be accomplished under the Contract.  Work items shall 
include the scheduled dates for submittal and required response dates for approval of 
Contractor drawings and documentation.  It shall include the schedule for design 
reviews, procurement of materials and equipment, fabrication of materials and 
equipment and their installation and testing, delivery of CTDOT-furnished and other third 
party items and information, qualification tests and delivery, and testing of the  NFTS.  
Estimated work item duration in whole working days shall be indicated for each work 
item of the schedule. 

 The sequence, successor, and predecessor interrelationships among work items shall 
be considered in developing the schedule and shall be so indicated. 

 Work item descriptions shall be accompanied by narrative explanation of what the work 
item comprises and the basis for the estimated work duration. 

 Sufficient detail shall be provided to indicate the manufacturing, testing, shipment, 
storage, and installation status of each NFTS device. 

 Testing and installation activities for the CDS. 

A Preliminary Master Program Schedule showing key milestones and events, including those 
identified in the Contract Documents, shall be submitted within 30 days after the NTP is issued.  
CDRL 27-2 

CTDOT shall review the preliminary schedule and provide comments within 30 days of receipt.  
CTDOT 27-1 

A Final Master Program Schedule shall be submitted to CTDOT within 90 days after the NTP is 
issued.  CDRL 27-3 

The Contractor shall submit an as-built Master Program Schedule within 30 days of completion 
of all installations and upgrades.  CDRL 27-4 

27.1.3 Action	Item	Log	

The Contractor shall maintain a log of all identified action items.  These action items shall be 
identified at design review meetings, monthly Progress Review Meetings, and through 
correspondence.  All action items shall have a responsible party assigned.  No action item shall 
be assigned to CTDOT without the CTDOT’s knowledge and consent.  Each action item in the 
log shall contain: 

 Item Number 
 Description 
 Requesting Party 
 Assigned Party 
 Status (open / closed / in progress / deferred / etc.) 
 Date Opened 
 Date Closed 
 Progress Notes 
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27.1.4 Correspondence	Log	

The Contractor shall maintain a log of all project correspondence with CTDOT.  For each letter 
between the parties, the Contractor shall record: 

 Letter Number 
 Date Issued 
 Issuing Party 
 Topic 
 Keywords 
 Author 
 References to other Contract Documents 
 References to other Contract Correspondence 

27.1.5 Project	Document	Control	

The Contractor shall store and maintain all Contract documents, project submittals, and 
correspondence in electronic form in a web-based system that shall restrict access to 
authorized Contractor and CTDOT personnel.  The Contractor shall supply the software, such 
as Microsoft SharePoint®, and web hosting services and administration as necessary to provide 
project document control. 

27.1.6 Contract	Start‐up	Meeting	

Within 30 days after the issuance of the NTP, a Contract Start-up Meeting shall be held in the 
offices of CTDOT.  In attendance shall be CTDOT’s Contracting Officer, CTDOT’s Project 
Manager, the Contractor’s program manager, and other appropriate CTDOT and Contractor 
personnel.  CTDOT shall prepare an agenda for distribution.  CTDOT 26-2 

The Contract Start-up Meeting shall permit all parties to the contract to understand the overall 
schedule, terms and conditions, scope of work, and responsibilities.   In addition, the parties 
shall discuss and identify the items to be submitted for the design reviews. 

The Contract Start-up Meeting shall allow the Contractor and CTDOT to coordinate their 
activities.  At the meeting, the Contractor shall also present a conceptual description of its 
intended design and identify interface requirements. 

The Contract Start-up Meeting shall also cover the following topics: 

 CTDOT and Contractor to review and confirm the procedural requirements of the 
Contract 

 Contractor to provide conceptual information on proposed equipment design, 
configuration and layout 

 CTDOT and Contractor to review intended operations and maintenance requirements 

 CTDOT and Contractor to identify interface requirements between CTDOT and 
Contractor, especially regarding data communications and installation interfaces 

 Contractor to identify information and decisions required by CTDOT, subject to the 
approval of CTDOT 

 Contractor to identify PDR and FDR submittals for which waivers will be requested, 
subject to the approval of CTDOT 
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27.1.7 Progress	Review	Meetings	

Progress Review Meetings (PRMs) shall be held at least every two weeks, at the offices of 
CTDOT or the Contractor as selected by CTDOT; approximately one half of the PRMs may be 
conducted via teleconference.  The Contractor’s program manager and other appropriate 
Contractor and sub-contractor personnel, based upon anticipated agenda, shall attend either in 
person or via telephone conference call.  The topics to be discussed and reviewed shall include: 

 Minutes of the previous Progress Review Meeting 

 Updated Master Program Schedule 

 Updated CDRL 

 Updated Submittal List and Submittal Schedule 

 Updated action item log 

 Work accomplished since previous meeting, including: design status, fabrication 
problems, product delivery problems, schedule slippages, problems arising from 
proposed changes, and other circumstances which might affect progress of the work 

 Sequence of critical work and schedule of manufacturing using the Master Program 
Schedule and Monthly Progress Reports 

 Engineering, manufacturing, and quality control summary 

 Contract budget, milestone payment, and invoice status and schedule 

 Any needed corrective measures to maintain Program Schedule 

 Any other issues related to the project 

The Contractor shall prepare a PRM agenda at least five days prior to the scheduled meeting 
date.  CDRL 27-5 

The Contractor shall provide all other material for the PRM at least one day prior to each 
meeting.  CDRL 27-6 

The Contractor shall prepare meeting minutes for each PRM.  The Contractor shall submit 
meeting minutes no later than two days after the meeting date.  CDRL 27-7 

27.2 Contractor’s	Quality	Assurance	Program	

27.2.1 General	
The Contractor shall plan, establish, and maintain a Quality Assurance (QA) program.  The 
Contractor’s QA program shall be imposed upon all entities within the Contractor’s organization 
and on all subcontractors whenever Contract work is performed. 

The Contractor shall prepare and submit for approval a Quality Assurance Program Plan that 
addresses control of the quality of the Contractor’s design, equipment furnished, testing, 
training, and documentation.  This Plan shall also include Reliability Assessment Program 
elements. 

27.2.2 Quality	Assurance	Program	Plan	
A QA Program Plan shall be submitted within 60 days after the NTP is issued for CTDOT review 
and approval.  CDRL 27-8  
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The Contractor shall use and abide by the QA Program Plan to execute the work for the 
Contract.  The QA Program Plan shall describe the methods for planning, implementing, and 
maintaining quality, schedules, and cost.  The QA Program Plan shall contain a company policy 
statement that clearly defines the responsibilities of QA personnel.  An organization chart shall 
be included to show the reporting relationships of all QA staff, and shall indicate the Contractor’s 
QA representative, who shall be a full-time employee of the Contractor. 

The QA Program Plan shall also contain a collection of all forms to be used for the 
documentation of quality control activities, which assure compliance of materials, processes, 
personnel, and products to the applicable specifications. 

The QA Program Plan shall at minimum include procedures for the following activities: 

A. Factory inspection and test procedures and records 

B. Configuration Management Program, procedures, and records for Change Control and 
version management 

C. Procedures and records for equipment handling; inventory; storage; delivery; design 
control; changes to documents, drawings, data, and specifications; release for shipment; 
shipping; evidence of compliance; corrective action; calibration/verification of measuring 
equipment and audit 

D. Software Development Quality Assurance Program, consistent with that indicated in 
IEEE Standard 730, IEEE Standard for Software Quality Assurance Plans or equivalent 
ISO 9001 standards for software quality assurance 

E. Quality Assurance program requirements for subcontractors 

F. System test procedures and records 

G. Surveillance over all work, including subcontractors, for conformance and verification 
thereof with all Contract requirements 

H. Discrepancy control 

I. Evaluation and assessment of subcontractors’ QA programs 

J. Feedback of problems, their resolutions to the Contractor’s engineering and production 
departments, and corrective action 

K. Qualification and certification of all personnel performing work for this Contract 

27.2.3 CTDOT	Quality	Assurance	
CTDOT may, at its discretion, perform its own QA monitoring of work done under this Contract, 
including monitoring of the Contractor’s or subcontractor’s QA activities.  Such activities shall 
not reduce or alter the Contractor’s QA responsibilities, nor reduce or alter the Contractor’s 
obligation to meet the requirements of this document. 

After the issuance of NTP, CTDOT shall have the right of free access to facilities of the 
Contractor and subcontractors.  This right shall permit CTDOT to inspect, examine, and test 
items during manufacture and prior to shipment.  On demand, the Contractor’s Quality 
Assurance Plan, procedures, and records shall be made available to CTDOT for inspection and 
audit.  In addition, copies of all drawings, diagrams, schedules, changes, and deviations shall be 
made available promptly upon request. 

If so requested, the Contractor shall provide to CTDOT a temperature-controlled and adequately 
lighted private office at the Contractor’s manufacturing facility to accommodate a minimum of 
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two people, and shall have access to toilet facilities.  A telephone and high-speed Internet 
access (DSL minimum) shall be made available. 

27.3 Version	Control	and	Configuration	Management	
The Contractor shall maintain strict control and records of all hardware and software design 
changes throughout the development, testing, production, and warranty periods.   

27.3.1 Hardware	Versions	
Subsequent to First Article Configuration Inspection (FACI) approval, the Contractor shall make 
no changes to the hardware design of any component or subcomponent without written 
approval of CTDOT.  CTDOT reserves the right to require the Contractor to repeat any portion 
of the testing program described in Section 29 when the Contractor requests a post-FACI 
change to the hardware design.  

When post-FACI hardware changes are required and approved, the Contractor shall submit a 
hardware update plan for CTDOT review and approval.  The Contractor shall then implement 
the approved hardware change according to the approved hardware update plan.   

Throughout the Hardware Warranty period, the Contractor shall maintain accurate records of 
the versions of all serialized components of the NFTS, including all spare parts in inventory.  
After completing an approved hardware update, the Contractor shall submit a Microsoft® Excel® 
spreadsheet with an updated listing of the serial numbers and version numbers of the affected 
hardware components; this listing shall include the date the revision was applied to each item.   

27.3.2 Software	Versions	and	Configurations	
Throughout the performance of this Contract, the Contractor shall adhere to the software quality 
and version control procedures submitted and approved as part of the QA plan described in 
Paragraphs 27.2.2B and 27.2.2D.  

Throughout the Contract, the Contractor shall provide and deploy ongoing 
updates/enhancements/support for new smart phone and tablets’ operating system versions as 
they are introduced.  To ensure the least lag in deployment, when the beta version is released 
for developers, effort shall commence on the development and implementation of necessary 
application software to accommodate the changes in the operating system. 

27.3.2.1 Application	Software	

Upon successful completion of the Factory Integration Test, all software shall be considered 
ready for revenue service.  Any subsequent change to fare collection system software shall be 
subject to strict testing and deployment procedures. 
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A. The Contractor shall submit all post-FIT software changes to CTDOT for review and 
approval.  Accompanying each proposed software change, the Contractor shall submit 
comprehensive Software Release Notes for each proposed software release.   Software 
Release Notes shall provide: 

– A description of the change 

– Affected equipment and modules 

– A listing of the software modules updated by the release, including file names, 
version numbers, sizes, and checksums 

– A listing of all defects corrected, including references to CTDOT correspondence 
where applicable 

– A listing of all new features included 

– Copies of all test procedures and test results documentation 

– Complete installation instructions, including steps to verify proper installation and 
steps to remove the updated software 

– A deployment plan to implement the proposed change 

B. CTDOT shall review the Software Release Notes, and upon approval, install the 
proposed software change in the Maintenance Test Facility.  Upon successful 
verification of the software change, CTDOT shall authorize the Contractor to deploy the 
software change according to the approved deployment plan included in the Software 
Release Notes. 

C. When all software updates are installed, the Contractor shall provide a report (generated 
by the CDS) confirming the successful deployment. 

D. The version identifiers for all application software shall be unique.  When CTDOT 
approves a software version in the Maintenance Test Facility, the Contractor shall install 
the same software, with the same version identifiers, throughout the fare collection 
system. 

27.3.2.2 Configuration	Files	

Configuration files, including fare tables and files governing operating parameters, shall be 
similarly managed with strict version controls.  Upon successful completion of the Factory 
Integration Test, all configuration files shall be considered ready for revenue service.  Any 
subsequent change to fare collection system configuration files shall be subject to strict testing 
and deployment procedures. 

Proposed post-FIT changes to any configuration file shall be subject CTDOT review and 
approval, and CTDOT verification in the Maintenance Test Facility.  Upon CTDOT approval and 
CTDOT verification, CTDOT shall authorize the Contractor to implement the configuration 
update.   

Once revenue service has commenced, CTDOT may make configuration changes without 
Contractor assistance, but the Contractor shall provide technical support when requested as 
required. 
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28 Design	Reviews	
The Contractor shall conduct a comprehensive program of submittals and reviews for all 
aspects of the NFTS project.  Two design reviews shall be held:  Preliminary and Final.  For 
each of these reviews, the Contractor shall submit a series of documentation, samples, and 
demonstrations to CTDOT for review and approval.   

The submitted design documents shall include all those specified 
herein.  In addition, the Contractor shall submit any additional 

documents necessary to present to CTDOT a complete description of 
the NFTS design, operations, user interfaces, fare processing, 

configurability, maintenance, administration, accounting, monitoring, 
reporting, and all other aspects of a modern fare collection system. 

The Contractor shall furnish the exact models of equipment and materials identified in CTDOT-
approved submittals unless otherwise approved by CTDOT. 

The approval by CTDOT of any design submittal does not imply that CTDOT has accepted any 
responsibility for the Contractor’s design or that CTDOT has accepted any item of equipment, 
software, or material.   

Acceptance of a design submittal that contains exceptions or deviations from these 
requirements shall not constitute CTDOT approval of the exceptions or deviations.  Only design 
exceptions and deviations approved through the formal Contract Change Process shall be 
considered part of this Contract. 

28.1 Design	Review	Requirements	
Design review meetings as scheduled in the approved Management Plan shall be held in which 
the Contractor conducts a presentation in accordance with a previously approved agenda.  In its 
presentation, the Contractor shall address design approaches, concepts, and design details.  
During these design review meetings, action items shall be identified, with each action item 
assigned to an individual for disposition by a pre-determined response date.   

At least 14 calendar days prior to each design review meeting, the Contractor shall submit the 
agenda and a data package covering information to be addressed in the meeting.  CDRL 28-1 

The Contractor shall prepare and submit design review meeting minutes for CTDOT review and 
approval within 7 days after each meeting.  CDRL 28-2 

Attendance at design review meetings shall include representatives of the Contractor and 
appropriate Subcontractors. 

28.2 Preliminary	Design	Review	
Upon reaching agreement with the design concepts presented at the Contract Start-up Meeting, 
the Contractor shall prepare preliminary design drawings, documentation, and data for review 
and approval by the Contracting Officer.  Upon receipt of preliminary design review submittals, a 
Preliminary Design Review Meeting (PDR), as scheduled in the approved Management Plan, 
shall be held at CTDOT offices or, at CTDOT’s option, at the offices of the Contractor in the 
United States.  The PDR shall be held within 90 calendar days after the NTP is issued. 
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28.3 Final	Design	Review	
The Final Design Review (FDR) shall take place when the design is essentially complete, and 
as scheduled in the approved Management Plan. The FDR shall provide the opportunity to 
review, revise, and agree on the details of the final design prior to release of the designs for 
manufacture.  FDR submittals shall include finalized submittals of all required drawings, 
documents, and data.  CTDOT shall identify to the Contractor within 30 calendar days after the 
PDR those submittals from the PDR that shall be resubmitted in greater detail for the FDR.  
CTDOT 28-1 

Upon receipt of final design review submittals, a Final Design Review Meeting (FDR), as 
scheduled in the approved Management Plan, shall be held at CTDOT offices, or at CTDOT’s 
option, at another approved location in the United States.  The FDR shall be held within 150 
calendar days after the NTP is issued. 

In addition to reviewing design submittals, the FDR shall also include a review of the spare parts 
required to support the NFTS.  The Contractor and CTDOT shall jointly review the spare parts 
listed on the NFTS Pricing Forms and reallocate, delete, and add parts as necessary, as well as 
identify any parts to be purchased using the Spare Parts Allowance.  The recommended list 
shall identify supplemental parts necessary to achieve an adequate parts supply for a minimum 
of five years from the start of revenue service.  These additional parts shall consist of items 
specific to the Contractor’s design that are not identified in the Pricing Forms, and those 
subcomponents that are the most common causes of failure of major components.  The 
supplemental list shall also include components that are subject to normal wear and vandalism. 
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29 Factory	Testing	and	Inspection	

29.1 General	
The Contractor shall plan for, perform, monitor, and document all tests required to prove the 
design and acceptability of the Fare Collection System, including all elements, subsystems, and 
the system as a whole, furnished under this Contract.  The Contractor shall furnish Fare 
Collection Equipment that meets the criteria specified for all tests.  Testing shall not commence 
until all designs affecting the respective equipment and all related testing procedures have been 
approved. 

The Contractor shall begin no portion of the inspection and testing regimen unless all 
prerequisite tests and Design Reviews have been successfully completed and approved by 
CTDOT, or CTDOT provides written authorization. 

CTDOT may require the Contractor to submit proof of acceptability of any item at any time 
during the duration of this Contract.  A statement by the contractor, manufacturer, or supplier of 
any item, without appropriate substantiating evidence, shall not constitute adequate proof of 
acceptability, unless approved by CTDOT.  Appropriate substantiating evidence shall include 
one or more of the following: 

A. Testing witnessed by CTDOT or designated representative. 

B. Testing performed by an independent testing organization, approved by CTDOT. 

C. Testing performed in accordance with approved test procedures. 

D. Testing performed on same hardware equipment or components with substantial 
revenue service experience under similar operating environments and functions. 

The Contractor shall furnish all test instruments and other equipment and materials necessary 
for performing all tests required. 

29.1.1 Testing	Plan	
The Contractor shall prepare and submit an overall Testing Plan to CTDOT for approval within 
30 days after successful completion of the Final Design Review.  CDRL 29-1   The Testing Plan 
shall include descriptions, approximate scheduling, sequencing, and dependencies of all 
inspections, factory acceptance tests, and revenue service acceptance tests to be performed.  
These inspections and tests shall demonstrate that the equipment produced is in compliance 
with this Contract.  The Testing Plan shall include the format for test results documentation. 

29.1.2 Test	Schedule	
The Contractor shall submit a test schedule for all factory tests and inspections to CTDOT for 
approval 60 days prior to the start of any testing.  CDRL 29-2 



   
  

  NFTS – Scope of Work Page 310 

The test schedule shall include, as a minimum, the following requirements: 

 Scheduled test dates 
 Dates that the test procedures shall be submitted 
 Dates that the test procedures approval is required 
 Hierarchy of tests 

The schedule shall accommodate the fact that CTDOT may witness all such activities and, as 
such, the Contractor shall not schedule concurrent tests or inspections without prior approval by 
CTDOT. 

29.1.3 Test	Procedures	
Test procedures for each shall be submitted to CTDOT for approval at least 30 days prior to the 
start of each test.  CDRL 29-3 

The test procedures shall include, as a minimum, the following requirements: 

 Objective of test 
 Test environmental conditions 
 Detailed description of test units including drawings, part numbers, inspection and earlier 

test records, maintenance records and calibration records 
 Detail of test procedure 
 Sequence of test with other tests 
 Test equipment to be utilized during the test and the calibration of such equipment 
 Pass/fail criteria 
 Re-test procedure, if appropriate 
 Level and schedule of preventive maintenance during the test 
 Test data sheet format 
 Test report format 

29.1.4 Test	Results	Reports	
Test reports shall be prepared in accordance with the test procedure and signed by all 
responsible witnessing parties.  The results of the tests shall be submitted to CTDOT for 
approval within 30 days of test completion.  CDRL 29-4 

Inspection reports, test certifications, and test reports shall be signed and certified by the 
Contractor’s authorized Quality Assurance/Quality Control representative.  The QA/QC 
representative shall submit all relevant inspection reports, identifying participating personnel, 
equipment, material tests, results, and defects.  Such reports shall be signed and certified by 
the Contractor’s authorized QA/QC representative. 

29.1.5 Test	Waivers	
At CTDOT’s sole discretion, factory acceptance or other tests may be waived upon written 
request from the Contractor and sufficient written proof that the equipment has previously 
passed similar tests.  The Contractor shall submit any requests for waivers and accompanying 
evidence of previous results at least 60 calendar days prior to the scheduled start of the test that 
is the subject of the waiver request. 

29.1.6 Additional	Testing	by	CTDOT	
CTDOT may perform additional testing beyond that specified herein of any equipment, material, 
hardware, and software function down to the LLRU level to determine acceptability.  CTDOT will 



   
  

  NFTS – Scope of Work Page 311 

perform this additional acceptance testing in accordance with the Contract Documents and 
reserves the right to perform additional testing at any time to determine conformance with the 
Contract Document requirements. 

Additional testing by CTDOT shall not be considered as a replacement for any testing 
conducted by the Contractor or a manufacturer producing materials for the Contract. 

29.1.7 Additional	Testing	by	the	Contractor	
CTDOT may require that the Contractor perform additional testing, beyond that specified herein, 
of any equipment, material, hardware, and software down to the LLRU level to determine 
acceptability and proof of design.  CTDOT shall pay for such testing, unless the testing shows 
that the equipment or material did not comply with the Contract Documents, in which case the 
Contractor shall receive no additional compensation for performing the tests. 

29.2 First	Article	Configuration	Inspection	
First Article Configuration Inspections (FACIs) shall be performed on the first production unit of 
each device.  Such FACIs shall be incorporated into the Master Program Schedule. 

At the Contractor’s risk, additional production units may be produced as part of the FACI test to 
expedite subsequent testing.  However, should any problems arise during FACI or factory 
acceptance tests, the Contractor is responsible for making corrections to all FACI units. 

The FACI shall be used to establish the baseline of the quality of workmanship that shall be 
maintained in the balance of the production.  CTDOT and the Contractor shall establish this 
quality baseline jointly. 

No equipment shall be shipped from the point of manufacture until the FACI has been 
successfully completed.  The Contractor shall provide a minimum of 21 days notification to the 
Contracting Officer before the commencement of any FACI.  CDRL 29-5 

Although the FACI shall be a static (non-functional) inspection of the equipment, the Contractor 
is encouraged to provide working demonstrations of the equipment to facilitate future factory 
acceptance testing and to foster better understanding of the equipment. 

The following requirements shall apply to the FACI: 

A. A complete set of approved drawings for the item to be inspected shall be available. 

B. Inspection forms that controlled the in-process work and documented the inspections 
performed on the item to be inspected shall be available. 

C. Tools and labor required for mechanical or electrical measurements to confirm Contract 
and drawing/documentation compliance shall be provided. 

D. Tools and labor to do limited disassembly and removal of covers, as required for proper 
inspection, shall be provided. 

E. The configuration of the equipment shall be verified that it complies with the approved 
drawing and design configuration.  Drawings, documents, and data necessary to 
establish that the production equipment complies with the design shall be submitted to 
CTDOT. 

The FACI shall be conducted at the earliest possible time in the manufacturing stage on the first 
production units that are representative of the approved production configuration.  These 
inspections shall be conducted far enough in advance of subsequent production units to permit 
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resolution of any problems identified during inspection and allow incorporation of any changes 
necessary prior to the beginning of production. 

Upon review and approval of the drawings, documentation, and data, and completion of the 
First Article Configuration Inspection, the design shall not be changed, nor any drawings or 
documentation changed, without CTDOT approval. 

29.3 Factory	Acceptance	Testing	
The Contractor shall perform Factory Acceptance Tests to demonstrate that the NFTS 
equipment and software meet the requirements of the Contract Documents.  Such 
demonstration of compliance shall be performed through testing, analysis, or certification that 
equipment is proven operational, reliable, and maintainable in similar transit applications under 
the same conditions, and for the same specification requirements.  Factory Acceptance Tests 
shall be performed on the first articles of equipment that have successfully passed FACI, and 
prior to delivery of the equipment to CTDOT.  The Contractor shall perform these tests far 
enough in advance of subsequent production units to permit resolution of any problems 
identified during testing and allow incorporation of any changes necessary prior to the beginning 
of production. 

All transactions conducted during the device Functional and Cycle tests shall be transmitted to 
the test CDS installation.  These data records shall be used to perform CDS testing as well as to 
verify the results of the device Functional and Cycle tests.   

For each Factory Acceptance Test, records shall be maintained of the versions of all software 
modules installed on the equipment.  These records shall include the date and time the software 
was created, size of each file, and version number.  All software changes since the previous 
Factory Acceptance Test shall be fully described in documentation provided by the Contractor at 
the outset of each test. 

If any equipment fails to meet reliability, accuracy, speed, environmental, or other required 
performance criteria, the Contractor shall modify the equipment and retest at no cost to CTDOT 
until all test criteria have been satisfied. 

To the extent practical, all Factory Acceptance Tests shall utilize the fare tables and other 
configuration parameters to be in place at the time of revenue service. 

29.3.1 Functional	Testing	

For the functional portion of the FAT, the fare collection equipment and software shall be 
connected together with additional equipment or simulators as necessary to create a functional 
model of the NFTS.  This test setup shall include a garage LAN with at least two of each 
equipment type, a test CDS and all other devices which are to interface with the CDS. 

The Contractor shall conduct a test to verify that each type of NFTS equipment and the Mobile 
Ticketing software can perform all functions, sense and report all conditions and demonstrate 
correct operation as defined within this Scope of Work including all of the functions specified 
throughout this document, and all limiting conditions.  Successful completion of the Functional 
Test requires no discrepancies in function to those as agreed at the Final Design Review and 
further included in the design based on executed Change Orders. 

After successful completion of the functional portion of the FAT, the Cycle Test can commence. 
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29.3.2 Cycle	Testing	

Cycling testing shall be performed for each type of equipment provided and installed as a part of 
the NFTS.  To perform the Cycle Test, a single unit of equipment shall be used.  The type and 
number of the various transactions to be performed for each equipment type are identified in the 
sections below. 

29.3.2.1 Validating	Farebox	Cycle	Test	

The Validating Farebox Cycle Test shall consist of no less than 2,500 completed transactions 
using a total of not less than 200 different smart cards with various fares stored.  Fare media 
used during this Cycle Test shall be issued and replenished using both the Retail and 
Administrative POS Terminals.)  The test shall consist of 10 sets of 250 transactions with each 
set of tests comprised of the following: 

 50 Full Fare 31-day floating period pass transactions (25 with autoload 31-day passes) 
 65 Full Fare stored value transactions (25 with autoload stored value, and no less than 5 

transactions shall result in “capped” fare “purchase” of a Day Pass) 
 50 Full Fare day pass transactions (25 with autoload day passes) 
 50 mixed reduced fare transactions for the various service modes (25 with autoload) 
 10 Employee transactions for the various service modes 
 25 upgrades from Zone 1 Passes on a Zone 2 bus (25 with autoload stored value) 

Successful completion of the Validating Farebox Cycle Test requires no more than one relevant 
failure, and no more than two cards not processed on the first tap. 

29.3.2.2 Administrative	POS	Terminal	Cycle	Test	

The Administrative POS Terminal Cycle Test shall consist of four separate cycle test regimens 
as described below.   

A. Administrative POS Terminal Card Issue Cycle Test 

For the Card Issue Cycle Test, the Administrative POS Terminal shall issue no less than the 
cards listed in the Table below.  All CTDOT Employee cards shall include the necessary 
encoding to make them immediately valid for use.  Half of the other cards shall be issued with 
varying products and stored value; all others shall have no initial value. 

Table 29.3.2.2A:  Administrative POS Terminal Cards Issued 

Card Type Media Type Action Quantity 

Full Fare Pre-Printed Long-Term Issue Only 250

Reduced Fare Adhesive Label Issue Only 100

Reduced Fare  Blank Long-Term Personalize 
& Issue 

100

CTDOT Employee Blank Multi-Function 50

Total   500

Successful conclusion of the Card Issue Cycle Test requires all cards to be properly encoded 
and printed with no equipment or software failures, and 100% accuracy of data sent to the CDS. 

B. Administrative POS Terminal Replenishment & Usage Cycle Test 

All payment methods shall be simulated; where transactions include payment, methods shall be 
distributed as follows: 
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Table 29.3.2.2B:  Administrative POS Terminal Payment Method Distribution 

Payment Method 
Percent of Payment 
Transactions 

Cash Only 25%

Credit Only 20%

Debit Only 20%

PayPal® 10%

Check Only 5%

Media Exchange Only 5%

Cash + Credit 5%

Cash + Debit 5%

Two or More Credit 5%

Total 100%

Where the transaction involves cash, the cash drawer shall be activated (opened and closed) as 
appropriate.  Where the transaction involves credit or debit, the credit/debit payment terminal 
shall be used, including entry of a signature for credit, and PIN for debit.  All transactions shall 
produce a receipt.  The test shall consist of 4 sets of 250 transactions with each set of tests 
comprised of issuing the following: 

 50 Full Fare transactions adding stored value (of varying amounts) to a card with no 
valid (active or pending) unlimited ride pass 

 50 Full Fare transactions adding stored value (of varying amounts) to a card with a valid 
(active or pending) unlimited ride pass  

 25 Full Fare pending unlimited ride passes added to cards with no other pass product 
(active or pending) 

 25 Full Fare pending unlimited ride passes added to cards with an active unlimited ride 
pass 

 25 Full Fare pending unlimited ride passes added to cards with another pending 
unlimited ride pass 

 25 Reduced Fare transactions for the various service modes adding stored value (of 
varying amounts) 

 25 Reduced Fare transactions for the various service modes adding unlimited ride 
passes 

 10 smart cards replaced as lost/stolen 

 5 smart cards replaced as damaged  

 5 smart cards reactivated from dormant – with no stored value 

 5 smart cards reactivated from dormant – with stored value 
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Successful completion of the Replenishment and Usage Cycle Test requires no more than one 
functional failure, 100% accuracy of issued receipts, 100% accuracy of data sent to the CDS, 
and no more than two cards not processed on the first tap. 

C. Administrative POS Terminal Multi-Card Cycle Test 

The test shall consist of no less than 5 transactions where each transaction results in the 
issuance of multiple, identically-encoded fare media, as shown in the Table below: 

Error! Reference source not found.Error! Reference source not found. 

Table 29.3.2.2C:  Administrative POS Terminal Multi-Card Transactions 

# Fare Product Media Type Quantity

1 Full Fare $10 Stored Value Pre-Printed Long-Term 50

2 Full Fare Day Pass Limited Use Media 100

3 Full Fare 1-Ride Ticket Limited Use Media 150

4 Full Fare Day Pass Limited Use Media 150

5 Reduced Fare $5 Stored Value Adhesive Label 50

 Total  500
 

Successful conclusion of the Multi-Card Issue Cycle Test requires all cards to be properly 
encoded with no equipment or software failures, and 100% accuracy of data sent to the CDS. 

D. Barcode Ticket Printing Cycle Test 

The Contractor shall supply no less than 500 sheets of the commercially-available, pre-
perforated paper stock for which the barcode ticketing application is designed.  Using this paper 
stock, the Contractor shall conduct a Barcode Ticket Printing Cycle Test wherein no less than 
200 tickets each of at least 4 different ticket types are produced.  Randomly selected samples of 
at least 20 tickets of each ticket type shall be verified using the Barcode Decoding Workstation 
described in Section 24.4.  In addition, each randomly selected ticket shall be verified for proper 
functionality (including passback prevention) using no fewer than 3 Validating Fareboxes.   

Successful conclusion of the Barcode Ticket Printing Cycle Test requires all tickets to be 
properly printed and verified, and 100% accuracy of data sent to the CDS. 

29.3.2.3 	Multi‐Function	Vending	Machine	Cycle	Test	

The Multi-Function Vending Machine Cycle Test shall consist of no less than 2,500 completed 
transactions using a total of not less than 200 different smart cards with various fares stored.  
The test shall consist of 10 sets of 250 transactions with each set of tests comprised of issuing 
the following: 

 75 Full Fare transactions adding stored value (of varying amounts) to a card with no 
valid (active or pending) unlimited ride pass 

 50 Full Fare transactions adding stored value (of varying amounts) to a card with a valid 
(active or pending) unlimited ride pass  

 25 Full Fare pending unlimited ride passes added to cards with no other pass product 
(active or pending) 

 25 Full Fare pending unlimited ride passes added to cards with an active unlimited ride 
pass 
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 25 Full Fare pending unlimited ride passes added to cards with another pending 
unlimited ride pass 

 25 Reduced Fare transactions for the various service modes adding stored value (of 
varying amounts) 

 25 Reduced Fare transactions for the various service modes adding unlimited ride 
passes 

Payment for the transactions shall be split as follows: 

 Cash  - 50% 

 Credit Card - 25% 

 Debit/ATM card - 25% 

Successful completion of the Multi-Function Vending Machine Cycle Test requires no more than 
one relevant failure, and no more than two cards not processed on the first tap. 

29.3.2.4 Stand	Alone	Processor	Cycle	Test	

The Stand Alone Processor Cycle Test shall consist of no less than 2,500 completed 
transactions using a total of not less than 200 different smart cards with various fares stored.  
Fare media used during this Cycle Test shall be issued and replenished using both the MVMs 
and Administrative POS Terminals.  The test shall consist of 10 sets of 250 transactions with 
each set of tests comprised of the following: 

 50 Full Fare 31-day floating period pass transactions (25 with autoload 31-day passes) 

 65 Full Fare stored value transactions (25 with autoload stored value, and no less than 5 
transactions shall result in “capped” fare “purchase” of a Day Pass) 

 50 Full Fare day pass transactions (25 with autoload day passes) 

 50 mixed reduced fare transactions for the various service modes (25 with autoload) 

 10 Employee transactions for the various service modes 

 25 upgrades from Zone 1 Passes on a Zone 2 bus (25 with autoload stored value) 

Successful completion of the Stand Alone Processor Cycle Test requires no more than one 
relevant failure, and no more than two cards not processed on the first tap. 

29.3.2.5 Platform	Validator	Cycle	Test	

The Platform Validator Cycle Test shall consist of no less than 2,500 completed transactions 
using a total of not less than 200 different smart cards with various fares stored.  Fare media 
used during this Cycle Test shall be issued and replenished using both the Retail and 
Administrative POS Terminals.)  The test shall consist of 10 sets of 250 transactions with each 
set of tests comprised of the following: 

 50 Full Fare 31-day floating period pass transactions (25 with autoload 31-day passes) 

 65 Full Fare stored value transactions (25 with autoload stored value, and no less than 5 
transactions shall result in “capped” fare “purchase” of a Day Pass) 

 50 Full Fare day pass transactions (25 with autoload day passes) 

 50 mixed reduced fare transactions for the various service modes (25 with autoload) 
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 10 Employee transactions for the various service modes 

 25 upgrades from Zone 1 Passes on a Zone 2 bus (25 with autoload stored value) 

Successful completion of the Platform Validator Cycle Test requires no more than one relevant 
failure, and no more than two cards not processed on the first tap. 

29.3.2.6 Vehicle	Installed	Environmental	Tests	

The Contractor shall conduct Environmental Tests upon completion of the FACI, prior to, during 
or subsequent to the completion of the functional portion of the FAT, at the discretion of the 
Contractor.  The Environmental Tests shall subject the equipment to the environmental 
extremes specified herein, and a scaled down version of the cycling test, to demonstrate the 
capability of the device to operate successfully within these extreme conditions.  Equipment 
hardware and software used for the Environmental Test shall be identical to that used for the 
Functional Test. 

The Environmental Test shall consist of no less than 5 sets of transactions; each set shall 
consist of representative samples of all transaction types using all types of fare media, and shall 
be conducted under the environmental conditions stipulated Table 29.3.2.6.   Before conducting 
a set of test transactions, the equipment shall sit idle (operating) for a period of three hours at 
each given environmental condition setting.  Thereafter, the number of transactions to be 
processed shall be as indicated in Table 29.3.2.6 and the equipment cycled as per procedures 
established for Cycling Tests. 

Table 29.3.2.6: Environmental Test Conditions 

Run 
No. 

Ambient 
Temperature 

Relative 
Humidity 

Solar 
Loading 

Input 
Voltage 

# Trans-
actions 

1 
Minimum Operating 

Temperature per 
Table 2.7.1A 

Minimum 
per Table 

2.7.1A 
 24 VDC 50 

2 
Maximum Operating 

Temperature per 
Table 2.7.1A 

50% 
Maximum 
per Table 

2.7.1A 
24 VDC 50 

3 80 F 95%  
Maximum 

Operating Voltage 
per Section 2.16.1 

50 

4 80 F 
Maximum 
per Table 

2.7.1A 
 

Minimum 
Operating Voltage 
per  Section 2.16.1 

50 

5 32 F 80%  24 VDC 50 

During the solar loading test in Table 29.3.2.6, the maximum solar flux loading shall be applied 
to the front face of the equipment displays.   

Successful completion of the Environmental Test requires no relevant failure. 

29.3.2.6.1 Vehicle‐Installed Equipment Shock and Vibration Test 

The Contractor shall conduct a Shock and Vibration Test using a complete Validating Farebox 
and SAP, installed on a simulated bus floor, fully wired consistent with the approved design.  
The Shock and Vibration Test shall subject the Validating Farebox and SAP to a series of 
shocks, vibrations, impulses, forces, and other conditions necessary to demonstrate the 
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device’s compliance with the requirements defined.  During the test, the Validating Farebox 
shall be powered and fully functional. 

Successful completion of the Shock and Vibration Test requires the Validating Farebox and 
SAP to experience no mechanical or hardware failures, and to subsequently conduct 100 cash 
transactions, 25 smart card and 25 barcode transactions, and dispense and subsequently 
process 25 transfers, all with no relevant failures. 

29.3.2.6.2 Vehicle‐Installed Equipment Electro‐Magnetic Susceptibility Tests 

The Contractor shall conduct a series of Electro-Magnetic Susceptibility Tests to confirm the 
Validating Farebox/SAP satisfies the requirements defined. 

Successful completion of the Electro-Magnetic Susceptibility Tests requires the Validating 
Farebox/SAP to experience no electronic or hardware failures, and to subsequently conduct 100 
cash transactions, 25 smart card and 25 barcode transactions, and dispense and subsequently 
process 25 transfers, all with no relevant failures. 

29.3.2.7 Station/Garage	Installed	Equipment	Environmental	Test	
Subsequent to the successful completion of the Functional Test, the Station/Garage Installed 
Equipment shall be subjected to the environmental extremes specified in Table 29.3.2.7 and a 
portion of the cycling test run to demonstrate the capability of the equipment to operate 
successfully under these conditions.  Note that if hardware modifications are required to resolve 
any issues identified with the Station/Garage Installed Equipment during Factory Qualification 
Tests conducted during or after the Environmental Test, CTDOT may, at its sole discretion, 
require the Contractor to repeat the Environmental Test with the modified hardware. 

The equipment shall be subjected to the following environmental test.  Before conducting test 
transactions, the equipment shall sit idle (operating) for a period of three hours at each given 
environmental condition setting.  Thereafter, the number of transactions to be processed shall 
be as indicated in Table 29.3.2.7 and the equipment cycled as per procedures established for 
Cycling Tests. 

Table 29.3.2.7:  Environmental Test Conditions 

Run 
No. 

Exterior 
Temperature 

Exterior 
RH (%) 

Solar Loading 
Input 

Voltage 
# Trans-
actions

1 
Minimum per 

Table 2.7 
Minimum per 

Table 2.7 
 125 100 

2 
Maximum per 

Table 2.7 
50 

Maximum per 
Table 2.7 

125 100 

3 80 F 95  
Maximum per 
Section 2.16 

100 

4 80 F 
Maximum per 

Table 2.7 
 

Minimum per  
Section 2.16 

100 

5 32 F 80  125 100 

RH = Relative Humidity (non-condensing) 

During the solar loading test in Table 29.3.2.7, the maximum solar flux loading shall be applied 
to the front face of the MVM.   

Successful completion of the Environmental Test requires no relevant failure. 
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29.3.2.7.1 Station/Garage Installed Equipment Shock and Vibration Test 

The Contractor shall conduct a Shock and Vibration Test using complete Station/Garage 
Installed Equipment, fully wired consistent with the approved design.  The Shock and Vibration 
Test shall subject the equipment to a series of shocks, vibrations, impulses, forces, and other 
conditions necessary to demonstrate the device’s compliance with the requirements.  During the 
test, the equipment shall be powered and fully functional. 

Successful completion of the Shock and Vibration Test requires the equipment to experience no 
mechanical or hardware failures, and to subsequently conduct 100 cash transactions, 25 smart 
card and 25 barcode transactions, and dispense and subsequently process 25 transfers, all with 
no relevant failure. 

29.3.2.7.2 Station/Garage Installed Equipment Electro‐Magnetic Susceptibility Tests 

The Contractor shall conduct a series of Electro-Magnetic Susceptibility Tests to confirm the 
Station/Garage Installed Equipment satisfies the requirements defined. 

Successful completion of the Electro-Magnetic Susceptibility Tests requires the equipment to 
experience no electronic or hardware failures, and to subsequently conduct 100 cash 
transactions, 25 smart card and 25 barcode transactions, and dispense and subsequently 
process 25 transfers, all with no relevant failures.  

29.3.2.7.3 Water Ingress Test 

In addition, a water ingress test shall be conducted, simulating rain and wind conditions of 25% 
of the worst-case conditions.  Simulated wind-driven rain shall be applied to all four sides and 
the top of the Station/Garage Installed Equipment for 15 minutes per surface.  After each 15-
minute period, the MVM interior shall be inspected for water ingress.  Any water inside the 
equipment shall be minimal and shall not result in hazardous conditions or potential component 
failure. 

29.3.2.7.4 Touch Screen Environmental Test 

If the MVM employs a touch screen user interface, the Contractor shall conduct additional tests 
during the Environmental Test and the Water Ingress Test.  The Touch Screen Environmental 
tests shall confirm that the touch screen interface remains fully functional, with no degradation in 
sensitivity and usability, during all temperature extremes, while (simulated) precipitation is 
occurring, and while the outer surface of the screen is wet. 
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29.3.3 Handheld	Fare	Inspection	Terminals	

29.3.3.1 Handheld	Fare	Inspection	Terminal	Cycle	Test	

The Handheld Fare Inspection Terminal cycling test shall consist of no less than 500 completed 
transactions using a total of not less than 100 different smart cards.  The test shall consist of 2 
sets of 250 transactions with each set of tests comprised of the following: 

 50 Full Fare 31-day floating period pass transactions (25 with autoload 31-day passes) 

 30 Full Fare stored value transactions used within the transfer period (25 with autoload 
stored value, and no less than 5 transactions shall result in “capped” fare “purchase” of a 
Day Pass)  

 50 Full Fare day pass transactions (25 with autoload day passes) 

 50 mixed reduced fare transactions for the various service modes (25 with autoload) 

 10 Employee transactions for the various service modes 

 25 upgrades from Zone 1 Passes on a Zone 2 bus (25 with autoload stored value) 

 35 sales of one way fares  

Successful completion of the Cycle Test requires no more than one functional failure and no 
more than 2 cards not processed on the first tap, and 100% accuracy of data sent to the CDS. 

29.3.4 Garage	and	Central	Data	Systems	

In addition to the functional testing to be performed, the tests described below shall be 
performed for the GCS and the CDS. 

29.3.4.1 Data	Import	and	Export	Test	

The CDS Data Import and Export Test shall demonstrate, exercise, and verify all functions of 
and integration with the CDS and all user-accessible screens and commands.  These tests shall 
include verification of the following functions, as a minimum: 

 Manual data loading from all devices (using backup memory modules) and verify 
updated reports 

 Manual upload of configuration and fare structures to each of the various device types 
(using backup memory modules) 

 Export of various data sets to standard export formats (excluding Legacy Systems 
Interfaces) 

 Import of various data sets (excluding Legacy Systems Interfaces), such as bulk data 
uploads using File Transfer Protocols 

Successful conclusion of the Test requires 100% accuracy of all data exchanges. 

29.3.4.2 Legacy	Systems	Interface	Test	

During the Legacy System Interface Test, the Contractor shall demonstrate all CDS interfaces 
with other CTDOT systems (excluding the Bankcard Clearinghouse) Prior to conducting this 
test, the Contractor and CTDOT shall agree on a secure method of interfacing the CDS with 
CTDOT’s systems. 
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Data representing known transactions, events, and other information as required, shall be 
transmitted from the CDS to the external systems.  CTDOT shall confirm proper receipt of the 
data. 

CTDOT shall then initiate transfer from the external systems to the CDS of data representing 
that which the CDS is to receive.  The Contractor shall confirm that the CDS properly received 
and responded to the imported data. 

Successful conclusion of the Test requires 100% accuracy of all data exchanges. 

29.3.4.3 Report	Generation	Test	

Data from the Cycling Tests shall be used to populate the CDS database in preparation for the 
Report Generation Test.  In addition, transaction records created or modified to simulate 
CTDOT’s installation containing all data, event, transaction, and record types, shall be used to 
augment the records from the Cycling Tests.  In total, the simulated data shall contain at least 
5,000 transaction records and no less than 500 events, randomly distributed over all device 
types, and representing a period of 2 years. 

The CDS shall generate samples of all reports available.  Format, layout, page and column 
headers, etc. shall be reviewed to confirm compliance with the designs approved at the Final 
Design Review.  Contents of the reports shall be compared with the known contents of the data.   

Successful completion of the Report Generation Test requires no discrepancies between report 
contents and known data, and only minor discrepancies in report formats and the approved 
designs. 

29.3.5 Web	Portals		

The Web Portal Functional Tests shall demonstrate, exercise, and verify all Web Portal 
functions of and integration with the CDS, all user-accessible web pages and commands, and 
all CTDOT administrative functions required to manage the Web Portals.   

Successful completion of the Web Portal Functional Test requires no discrepancies in function 
to those as agreed at the Final Design Review and further included in the design based on 
Change orders executed. 

29.3.6 FAT	Software	Release	for	Revenue	Service	

With successful completion of the FAT, all software and configuration files shall be “frozen” and 
the Contractor shall make no changes without authorization of the Contracting Officer.  The 
Contractor shall record version information for all software modules and configuration files 
installed on the equipment.  These records shall include the date and time the software or file 
was created, size of each file, and version number.  Unless CTDOT authorizes changes, 
software released for revenue service shall match that which was used to pass the FAT.  The 
Contractor shall provide the “as-tested” software documentation to the Contracting Officer at the 
conclusion of the FAT.   

29.4 Post‐Production	Testing	
Each production unit of equipment shall be subjected to a functional test after assembly, 
performed at ambient temperature conditions.  The test shall utilize all modes of operation in the 
same manner as the cycling tests.   
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The Post-Production test shall also include a 72-hour idle burn-in, where the completed 
equipment is left powered on in an idle state for at least 72 hours.  Subsequent to this burn-in 
period, a small quantity of transactions shall be conducted to confirm that all modules remain 
fully operational. 

29.5 Pre‐Shipment	Inspection	
CTDOT retains the right to conduct pre-shipment inspections of fare collection equipment.   

All deficient items indicated in QA reports shall be corrected before pre-shipment inspection 
takes place.  The Contractor shall provide a qualified supervisor to accompany CTDOT or its 
representative during pre-shipment inspection. 

The Contractor shall notify CTDOT at least 10 days in advance of all scheduled shipments. 
CDRL 29-6 

Within 5 days of this notification, CTDOT shall inform the Contractor whether inspections will 
occur.  CTDOT shall issue written authorization to the Contractor for shipment upon successful 
completion of inspection, or upon deferral of inspections.  CTDOT 29-1 

The Contractor shall not ship nor permit its subcontractors to ship any NFTS equipment or 
subsystems without first obtaining specific written authorization from CTDOT. 
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30 Deployment	and	Installation	Services	

30.1 Deployment	Deliverable	Items	
Deployment of the NFTS shall occur in a carefully planned manner.  The deployment shall 
include: 

 The Central Data System (CDS) 
 Validating Fareboxes an all CTDOT buses  
 Stand Alone Processors  
 Multi-Function Vending Machines at specified locations 
 Platform Validators on all CTfastrak platforms 
 Handheld Fare Inspection Terminals (HFITs) for fare inspection on CTfastrak vehicles 
 Administrative Point of Sale (POS) Terminals at CTDOT sales facilities 
 Retail Sales services  
 Garage Communications Servers (GCS) at all CTDOT garages 
 Web Portals 
 Support Equipment 
 Contracted Support Services 
 Smart Card Media 
 Bar Coded Media  
 Spare parts 
 Training 
 Documentation 

30.2 Deployment	Plan	
The Contractor shall provide a detailed NFTS Deployment Plan that at minimum shall cover: 

 All aspects of NFTS device installation, including but not limited to site preparation, 
prototype installations, antenna testing, pre-wiring, vehicle staging and movements, 
scheduling, and quality control 

 Installation and configuration of the CDS 

 Installation and configuration of the GCS 

 Installation, configuration, and wireless network coverage testing of the facilities Wi-Fi 
networks  

 Installation and activation of the Web Portals 

 Fare media order scheduling requirements, reflecting necessary lead times and approval 
intervals 

 Fare media distribution planning prior to and immediately after commencing revenue 
service 

 All Post-Installation testing discussed in Section 31, including Systems Integration 
Testing, Pilot Testing, Revenue Service Testing, and the Disaster Recovery Exercise 

The Contractor shall submit the NFTS Deployment Plan for CTDOT review at the Preliminary 
Design Review, and for CTDOT approval at the Final Design Review.  CDRL 30-1 
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30.3 General	Installation	Requirements	
All equipment installation work shall be performed in accordance with industry standards and in 
compliance with all local, state, and federal regulations. 

While it is not NFTS’s intention to restrict or limit the Contractor’s innovation in the installation of 
the equipment, NFTS reserves the right to reject any equipment installation that does not meet 
industry and/or NFTS standards for quality, form, fit, or finish, appearance, or durability.   

The installation shall be a complete, turnkey operation.  The System shall be in full operation 
and compliance with the requirements of the specification upon completion of the installation. 

NFTS will provide work space as well as basic air and electrical services for the installation.  To 
avoid disruption to NFTS operation, the Contractor shall coordinate the installation schedule 
with NFTS.  NFTS may require the Contractor to perform the installation at night or on the 
weekends when the buses are available. 

30.3.1 Installation Quality Control and Assurance 

Contractor shall implement a quality assurance program to insure the quality of the equipment 
installation.  Contractor shall provide a check off sheet for each vehicle installation.  For each 
installation, the installers shall fill out the check off sheet and certify that all required installation 
steps, operational checks and quality control reviews have been performed.  The check off 
sheets shall be submitted to CTDOT at least weekly and will be a required item for system final 
acceptance. 

30.3.2 New	Equipment	Installation	

The Contractor shall supply all labor, supervision, and materials required for installation of all 
new equipment.  Installation of the new equipment shall include fastening and anchoring the 
equipment and making connections to electrical power and communications.  The Contractor 
shall also be responsible for all connected and integral equipment and software for required 
interfaces with other systems, including CTDOT’s existing data networks.  Procedures and 
drawings depicting the typical installation of each NFTS device type shall be provided for review 
and approval by CTDOT at the Final Design Review.  CDRL 30-2 

30.3.3 Site	Access	and	On‐Site	Work	

On-site work for the installation and acceptance testing of NFTS equipment will be located in 
and around CTDOT facilities.  The Contractor shall plan and execute safe access to the work 
site for on-site work.  Such safe access shall be afforded to construction equipment, vehicles, 
and personnel in accordance with CTDOT policies and OSHA regulations. 

Installation and testing of equipment on CTDOT vehicles shall be the responsibility of the 
Contractor and shall be conducted at CTDOT facilities throughout Connecticut.   

The Contractor responsible for this contract shall take into consideration the following guidelines 
for on-site work: 

 Avoid disruption of CTDOT service and operations. 
 Avoid restricting public rights-of-way. 

The Contractor shall be responsible for protecting all utilities, CTDOT equipment and property, 
streets, and private property, and shall repair any damage to same at Contractor’s expense. 
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Access dates will be subject to revision as delivery, testing and installation of the NFTS 
equipment progresses.  Therefore, the Contractor shall incorporate flexibility into its installation 
schedule. 

30.3.4 Installation Requirements 

The Contractor shall adhere to the following installation requirements: 

A. The System shall be installed to allow compliance with all governmental regulations 
including ADA.   

B. All equipment shall be installed in such a way to allow easy maintenance access and 
removal.   

C. Contractor shall clean up and properly dispose of all debris resulting from the 
installation. 

D. All wiring shall be secured but with sufficient slack to allow movement without strain on 
wire terminals, connectors, or other wire termination hardware, and must be protected 
against chafing, and any contact with conductive, sharp or abrasive objects.  Wiring shall 
be located such that normal equipment motions, maintenance access, heat sources, 
radiation, and the environment do not damage or reduce the life of the wiring. 

E. Wire dress shall allow for sufficient slack at terminals to provide for shock and vibration 
induced movements, equipment lifting, alignment, cover removal and component 
replacement. 

F. Wiring shall be uniformly color coded or permanently marked. 

G. All ground connections shall utilize bolted terminals.  All ground pads shall be through-
drilled and the ground wire fastened with a bolt, flat washer and lock nut. 

H. All cables, wiring, inter-connectors, switches, circuit breakers/fuses shall be heavy duty 
and specifically designed for their purposes and for automotive applications.   

I. There shall be no splices between terminals. 

J. All wire sizes and insulations shall be based on the current carrying capability, voltage 
drop, mechanical strength, temperature, and flexibility requirements.  All communication 
and signal wires shall be selected to minimize signal loss. 

K. All general wire insulation shall be made of a flexible material. 

L. Wiring shall be prefabricated into standardized harnesses, wrapped and tied with nylon 
wire ties. 

M. Wherever there is a possibility of interference, wiring shall be properly shielded with 
shielding sleeves, ferrite beads, etc. 

N. All terminals and connectors shall be properly crimped using crimping tools specifically 
designed for the purpose, and soldered or brazed and properly insulated with heat shrink 
tube.  No butt connectors or wire nuts are allowed. 
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O. All circuits shall be protected by fuses or circuit breakers.  The main power circuit from 
the vehicle to the system shall be protected by a circuit breaker similar to what already 
exists in the vehicle.  All circuit breakers and fuses shall be permanently labeled to show 
their functions. 

30.4 Bus	System	Equipment	Installation	
The Contractor shall provide all labor, supervision as well as materials necessary for the proper 
installation of the Non-Validating Fareboxes, SAPs and Validating Fareboxes, vehicle-mounted 
antennas, and integration with other equipment as necessary in CTDOT vehicles.   

Contractor shall supply and install all the necessary wiring, protective devices, and mounting 
hardware necessary for the proper installation and operation of the equipment.  All new 
undercarriage wiring shall be suitably protected against the road elements and fastened in a 
manner so as not to interfere with normal vehicle operation and/or maintenance.  No "butt 
connectors" shall be utilized under the vehicle. 

Installation design for all vehicle equipment and cabling shall be submitted for CTDOT review at 
the Preliminary Design Review and CTDOT approval at the Final Design Review.  CDRL 30-3 

30.4.1 Prototype	Installations	

The Contractor shall perform a prototype installation for each sub-fleet and variety of vehicles.  
The prototype installations shall be subjected to at least one week of service to ensure the 
robustness and integrity of the installation design.  All installation designs shall be approved by 
CTDOT before the Contractor proceeds with the installation of remaining buses.   

Subsequent to completing installation of each prototype, the Contractor shall conduct an 
antenna interference test to confirm that all existing antennas on the vehicles remain fully 
functional (i.e., that the Contractor-installed antennas do not interfere with the operation of the 
existing antennas), and that the Contractor-installed antennas function as intended (i.e., that the 
new antennas do not interfere with each other). 

The Contractor shall document the approved installations by creating photos or CAD drawings 
of the equipment locations and electrical wiring routing, and electrical schematic of wiring 
installation. The document shall be submitted to CTDOT prior to production installation.   

30.4.2 Installation	Procedures	

Proper communication with CTDOT Vehicle Maintenance personnel during the installation 
process is of utmost importance.  Installers shall check in with CTDOT Maintenance 
Supervisors at the start of the work day and check out to report the work progress at the end of 
the work day.  Contractor personnel shall comply with all CTDOT policies and procedures while 
on CTDOT property. 

30.4.3 Installation	Requirements	

The Contractor shall adhere to the following installation requirements: 

A. The installation shall not obstruct the operator’s view out the windshield or side windows 
nor decrease the operator’s ability to safely operate the vehicle. 

B. The installation shall not impede or restrict the flow of passengers.  The equipment shall 
not result in a decrease in seating capacity of the vehicle.  Equipment, electrical 
connections, and wiring shall be protected and concealed from view as much as 
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possible and shall be designed so that there is no hazard to the passenger in the event 
of accidental contact.  Potential damage to passengers’ clothing shall be minimized.   

C. All installations shall be consistent and uniform with the approved prototype installations 
in quality, equipment location, and wire routing. 

D. The equipment shall be firmly secured to the bus to prohibit tampering and to avoid 
damage by accidental abuse of the equipment.  Tamper-proof hardware to secure the 
equipment shall be required. 

E. All equipment mounted in a vehicle shall be installed in such a manner that the 
equipment cannot be moved, blocked or otherwise disabled by passengers, accidentally 
or intentionally.  The equipment shall be designed to blend in with the surrounding 
environment and shall not have sharp edges that could harm the riding public or their 
possessions, either directly or indirectly. 

F. The Contractor shall exercise extreme care when drilling into the vehicle body panels 
and structure to prevent damage to components hidden behind the drilling surface.  Drill 
stops shall be used to prevent unnecessary penetration of drill bits.  Drill shaving shall 
be contained to prevent contamination or shorting out of other bus equipment. Drilling 
into the bus structure shall require prior approval by CTDOT. 

G. Any damages to the vehicle or its equipment due to the mistake or negligence of the 
Contractor during installation shall be corrected at the Contractor’s expense.   

H. At the same time, the equipment shall be rigidly mounted to prevent movement and 
rattle during bus operation. 

I. All cables and wiring shall be routed inside conduits that are located in electrical panels 
or behind body panels.  These conduits may be rigid or flexible, and shall be non-
conductive.  Any exposed cables and wiring must be approved by CTDOT. 

J. Components installed on the roof of the vehicles shall provide a good seal to prevent 
entrance of water and dirt into the vehicle and shall be mounted in such a way to 
minimize damages caused by tree branches, overhead doors, etc.  Such components 
shall be installed with a gasket and a bead of sealant material around their perimeter.  
The Contractor shall insure proper separations with existing antennas and other 
components on the roof to avoid signal interferences. 

30.5 Validating	Farebox	Vaulting	System	Installation	
The Contractor shall provide all labor, supervision as well as materials necessary for the proper 
installation of the Farebox Vaulting System as necessary in CTDOT garages.  Contractor shall 
supply and install all the necessary wiring, protective devices, and mounting hardware 
necessary for the proper installation and operation of the equipment.  All new wiring shall be 
suitably protected against the garage environmental elements and fastened in a manner so as 
not to interfere with operation and/or maintenance.   

Installation design for all equipment and cabling shall be submitted for CTDOT review at the 
Preliminary Design Review and CTDOT approval at the Final Design Review.  CDRL 30-4 

30.5.1 Installation	Procedures	

Proper communication with CTDOT Maintenance and garage supervisory personnel during the 
installation process is of utmost importance.  Installers shall check in with CTDOT Maintenance 
Supervisors at the start of the work day and check out to report the work progress at the end of 
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the work day.  Contractor personnel shall comply with all CTDOT policies and procedures while 
on CTDOT property. 

30.5.2 Installation	Requirements	

The Contractor shall adhere to the following installation requirements: 

A. Contractor shall be permitted to perform effort at the installation sites prior to the 
scheduled installation period.  This “pre-installation work” shall be defined and identified 
within the Installation and Interface Plan.  This pre-installation work shall in no way 
preclude CTDOT from the ability to collect revenue from any passenger or obstruct 
passenger flows at that location. 

B. Communications and power conduit shall be separated sufficiently to minimize 
interference. 

C. Contractor shall provide all means necessary to move the equipment into position for 
installation 

D. The Contractor shall be responsible for all construction and installation activities 
associated with changes to the garage. 

E. Conduit shall be installed as needed to meet the installation requirements of all garage 
equipment, including wireless access points, from the point of demarcation for the 
communications and power to the equipment installation locations. 

F. Surface mounting of conduit within the garage shall be permitted except on or near the 
floor. 

G. Installation of the wireless communications system shall be performed as agreed 
between CTDOT and the Contractor according to the installation plan 

H. The wireless access points shall be installed in the locations identified on the installation 
drawings.  As a minimum one or more WAPs shall be installed near the revenue 
servicing lanes and other WAPs within the garage t provide complete coverage within 
the garages and bus yard to provide coverage while parked within the garage. 

I. Installation of the revenue collection hardware in the revenue service lanes shall be 
performed such that the new equipment shall replace the existing equipment. 

J. The revenue collection hardware shall be bolted to the concrete by means of four (as a 
minimum) stainless steel, 0.5-inch diameter anchor bolts, to be provided by the 
Contractor, which shall be embedded in the concrete platform by the Contractor 
according to the bolt manufacturer’s instructions.   

K. Installation shall not impair the operation of the cashbox receiver, removal/reinsertion of 
the vault or maintenance of any portion of the revenue collection equipment. 

L. Installation shall provide sufficient clearance to normally operate the equipment without 
encumbrance, including access to any cover or door. 

 



   
  

  NFTS – Scope of Work Page 329 

30.6 Platform	Equipment	Installation	

30.6.1 Typical	Station	Description	
The CTfastrak stations will consist of center and side platforms.  The platforms will be 
constructed of concrete and concrete paving bricks over concrete, and will provide nearly level 
boarding to the CTfastrak vehicles. In all stations, some fare collection equipment shall be 
installed on the station platforms; in some stations, fare collection equipment may also be 
installed in designated areas off the platforms, including sidewalks. 

Where NFTS platform equipment, including MVMs and PVs, is to be installed, concrete beneath 
the equipment will be at least 8 inches thick.  Station platform transverse slope (perpendicular to 
the guideway) of up to 2% will be provided for drainage while a longitudinal slope (parallel to the 
guideway) of up to 3% may also be encountered. 

Where equipment is to be installed on-platform, the data and power conduits for the fare 
collection equipment shall be installed by the Station Finishing Contractor.   

In most cases, electrical and communications wiring and cabling shall enter from underneath 
the equipment.  Power and data conduits will be terminated in flush-mounted junction boxes or 
stubbed flush with the finished surface. The platform equipment shall be installed over the 
junction boxes or stubbed conduits such that no wiring or cabling is exposed outside the NFTS 
device cabinet or base. 

In some other cases, no conduits may be available beneath platform equipment.  In such 
instances, subsequent to mounting the device to the platform, other CTDOT contractors shall 
install rigid conduit directly to the base of the device at or near the platform surface.  The other 
CTDOT contractors shall then install power and data wiring in these conduits and into the NFTS 
device base.  When such installations are necessary, the Contractor shall coordinate with other 
CTDOT contractors in the installation of exterior rigid conduits to the NFTS platform equipment 
base. 

30.6.2 Platform	Equipment	Mounting	
Platform equipment mounting shall be in a secure, robust, manner that resists vandalism and 
burglary, and can withstand the environmental conditions, especially wind loading, as defined in 
Table 2.7.  Equipment cabinet mounting to the station platform shall be by means of at least four 
stainless steel anchor bolts, no less than 0.5 inches in diameter, to be provided by the 
Contractor.  The Contractor shall submit the method of anchoring the equipment mounting bolts 
into the concrete for CTDOT review and approval at the Preliminary Design Review.  CDRL 
30-5 

The device cabinet shall include a mounting pedestal with suitable means for leveling the 
machines upon installation to accommodate the platform slope.  Access to the anchor bolts 
shall be through the hinged service front door or other access panels, subject to CTDOT 
approval, in a manner that shall prevent unauthorized access. 

Each NFTS platform device shall be aligned, positioned, and installed in accordance with 
CTDOT requirements.  The CTDOT shall provide such requirements not later than 120 days 
prior to the first delivered NFTS platform device.  CTDOT 28-1 

It shall be possible to remove and replace platform equipment without damage to the platform, 
anchor bolts, or the equipment, and without having to reposition the anchor bolts. 

The Contractor shall submit the platform device installation designs for CTDOT review and 
approval at the Preliminary Design Review.  CDRL 30-6 
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30.6.3 Station	Wiring	
Other CTDOT contractors will install all station power and data wiring in conduits terminating 
directly beneath the platform device locations, or in surface-mounted rigid conduit connected to 
the MVM base. 

The Contractor shall: 

A. Make the proper electrical power connections to each NFTS platform device. 

B. Make the proper communications link connections, including installation of connector 
terminals as necessary. 

Subsequent to completing wiring connections at each NFTS platform device, the Contractor 
shall conduct continuity and other qualitative tests to verify power and communications.   

30.6.4 Finishing	Requirements	
The interface between the base of the NFTS platform equipment and the station platform shall 
be sealed with a material approved by the CTDOT at the Preliminary Design Review.  The seal 
shall perform as a durable, attractive, watertight seal and shall be resistant to abrasion, weather, 
staining, and migration.  The seal shall not deteriorate in any manner except as indicated in 
manufacturer’s data.  The Contractor shall install the seal in compliance with the manufacturer’s 
requirements and recommendations. 

The Contractor shall submit the seal, its color, performance specifications, and physical 
characteristics for CTDOT review and approval at the Preliminary Design Review.  CDRL 30-7 

30.6.5 Installation	Procedures	
Not less than 60 days prior to delivery of the first NFTS platform device, the Contractor shall 
submit for CTDOT’s review and approval drawings of the equipment installation, indicating 
details on all equipment installation, location, orientation, and electrical and communications 
connections.  In addition, the installation and removal procedures shall be sufficiently detailed 
such that CTDOT could perform NFTS platform equipment installation and removal.  CDRL 
30-8 

30.7 Point	of	Sale	Terminal	Installation	
The Contractor shall install all Front Office Administrative Point of Sale Terminals at locations 
specified by CTDOT.  Administrative POS Terminal installations shall maximize operator 
ergonomics and patron convenience. 

When installing Front Office Administrative POS Terminals, the Contractor shall dress cables 
neatly, and to the extent possible, out of view of the public.    

Modules that do not involve operator or patron interface, such as UPS, network hubs, power 
supplies, etc., shall be installed out of public view but easily accessible for maintenance. 

30.8 Handheld	Fare	Inspection	Terminals	
No installation is required for the Handheld Fare Inspection Terminals. 
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30.9 GCS	Installation	
The Contractor shall supply, install, and configure: 

 All GCS equipment in Contractor-supplied racks 
 GCS operating system and application software 
 Interface cabling between the GCS and the Cashbox Vaulting Systems 
 GCS communications interfaces and cabling 

The Contractor shall configure all GCS operating parameters, configure the software as 
necessary, and test the installed GCS to confirm that it functions as required in this contract. 
GCS installation shall occur at each of CTDOT’s garage facilities.   

The Contractor shall also supply, install, and configure the wireless networks, access points, 
and access point controllers at all CTDOT garage facilities no later than 120 days prior to 
commencement of on-site NFTS installation.  CTDOT 30-2 

30.10 Web	Portals	
The Contractor or its hosting subcontractor shall install all Web Portals in secure off-site 
locations suitable for mission-critical web site servers.  Section 23.2 and the Web Hosting 
Services Agreement provide additional Web Portal hosting requirements. 

30.11 Support	Systems	
The Contractor shall supply, install and configure all Support Systems (including NFTS devices 
and a test CDS) and special tools defined in Section 24. , including the Maintenance Test 
Facility.  The Contractor shall furnish and mount all equipment onto which Maintenance Test 
Facility shall be installed. 

Installation of equipment and software for the Maintenance Test Facility shall be provided in an 
enclosed, protected environment at a location selected by CTDOT.  This location shall be an 
office or garage-type environment but not necessarily environmentally controlled.    

Equipment shall be installed free-standing.  All equipment shall be connected to the Test CDS 
to permit software, configuration and other modifications to be verified.  Power will be provided 
by CTDOT sufficient to operate all Maintenance Test Facility components. Means will also be 
provided for the interface of the Test CDS to the hosted CDS to permit software transfer to the 
hosted CDS as necessary to perform required functions. 

Installation locations shall be the Maintenance Test Facility, CTDOT’s maintenance shops, or 
CTDOT’s training facility, as specified by CTDOT no less than 30 days prior to the 
commencement of on-site NFTS installation.  CTDOT 30-3 
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31 Post‐Installation	Testing	

31.1 System	Integration	Testing	
Upon completion of all installation activities for which the Contractor is responsible, the 
Contractor shall conduct an on-site System Integration Test (SIT) wherein all devices, the CDS 
(production and Disaster Recovery installations), all Web Portals, the mobile ticketing 
application, Legacy System Interfaces, bankcard processing, and all other aspects of the  NFTS 
are exercised in what shall become the production environment.  The SIT shall demonstrate that 
the system is ready to enter revenue service, and shall be successfully completed no less than 
1 week before the scheduled start of Pilot Testing. 

31.2 Pilot	Testing	
Upon successful completion of the on-site System Integration Test, CTDOT and the Contractor 
shall cooperatively conduct an NFTS Pilot Test, conducted for no less than 4 weeks.   

At least 90 days prior to the scheduled start of the Pilot Test, the Contractor shall convene a 
Pilot Test planning session with CTDOT.  During this planning session, CTDOT and the 
Contractor shall jointly develop the structure, timing, and pass/fail criteria of the Pilot Test.  
Using the results of the Pilot Test planning session, the Contractor shall develop a 
comprehensive Pilot Test Plan; the Contractor shall submit the Pilot Test Plan for CTDOT 
review and approval no later than 30 days prior to the scheduled start of the Pilot Test.  
CDRL 31-1 

Employing a limited and controlled user population, the Pilot Test shall exercise all NFTS fare 
products, fare policies, and functions.   

During the performance of the Pilot Test, CTDOT and the Contractor shall meet no less than 
three times per week to discuss testing progress, issues, and results.   

The Pilot Test shall continue for its scheduled duration so long as no failures occur in any 
element of the NFTS classified as Critical or Urgent.  Any Critical or Urgent failures shall cause 
the suspension of the Pilot Test until the issue is resolved, at which point the Pilot Test shall 
resume for a duration defined by CTDOT, up to and including a complete repeat of the Pilot 
Test. 

Satisfying the pass/fail criteria developed during the Pilot Test planning session shall govern 
successful conclusion of the Pilot. 

31.3 Revenue	Service	Testing	
Upon successful completion of the Pilot Test, CTDOT will commence full deployment of the 
NFTS, but will implement only those features, fare products, and fare policies selected by 
CTDOT for initial deployment.  When initial full deployment is complete, the Contractor shall 
commence the Revenue Service Test (RST), which shall verify that the NFTS and all equipment 
satisfy CTDOT requirements for reliability, system accuracy, and availability.   

Fare products not included in the initial full deployment will continue in circulation for the 
duration of the Revenue Service Test (RST), but only in quantities tested during the Pilot Test. 
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The Contractor shall submit the procedures to be followed for the resolution of test problems, 
failure recurrence control and general test rules at least 30 days prior to the commencement of 
NFTS revenue service.  CDRL 31-2  These procedures shall be subject to approval by CTDOT. 

If the reliability, system accuracy, and availability requirements specified herein are not attained 
during the RST, the Contractor shall be liable to redesign, provide retrofit kits and furnish labor 
to correct or change the equipment at no additional cost to CTDOT.  The corrective action and 
the resolution of the problem(s) shall be subject to CTDOT approval. 

CTDOT shall have the option to require all or part of the RST to be repeated to prove out the 
equipment performance. 

31.3.1 Failure	Review	Board	
During the first 4 weeks of revenue service, all normal operations for revenue service shall be 
carried out with reliability, system accuracy, and availability data being recorded and 
documented.  During this period a Failure Review Board (FRB) shall be established.  The FRB 
shall consist of two representatives chosen by CTDOT and one representative from the 
Contractor.  In concert with terms and definitions included in this contract, the FRB shall 
ascertain what constitutes a failure and what satisfactory corrective actions can be made to 
prevent recurrence.  Failures shall be established in conformance with guidelines.   

The FRB shall review all data from this settling period and set ground rules for the Revenue 
Service Test (RST).  The RST shall then begin and shall be conducted over the next 8 weeks. 

The FRB shall convene weekly during the RST to review incident reports, classify failures, 
assess system accuracy, and calculate availability.  (The Contractor’s representative may 
attend the meetings via telephone.)  CTDOT shall document results of each meeting.  
CTDOT 31-1 

At the end of the 8-week RST period, the FRB shall make a decision to accept the test results or 
to extend the RST as necessary. 

If the FRB opts to extend the RST, all reliability, accuracy, and availability calculations shall 
consider only data from the most recent 8-week period.  That is, all calculations shall be on a 
“floating 8-week” basis.  The RST shall continue until the FRB recommends accepting the test 
results, based on the results of the previous 8-week period. 

Once the RST is successfully completed, the FRB shall continue to meet on a monthly or 
quarterly basis for the remainder of the Hardware and Software Warranty periods.  During this 
time, the FRB shall be responsible for monitoring adherence to system reliability, accuracy, and 
availability requirements. 

31.3.2 Failure	Severity	Definitions	

The FRB shall be the sole arbiter of failures and their severity.  For incidents declared failures, 
the FRB shall assign severities according to the following general guidelines, subject to 
modification by the FRB. 

1. Level 1 – Critical: A widespread incident that produces a major business impact, 
including significant loss of revenue or expense impact; extremely negative customer / 
passenger impact; multiple end users are unable to run a production application; the 
New Fare Collection system is operating at a seriously degraded level such that normal 
business operations cannot be conducted. 

2. Level 2 – Urgent: Incident produces substantial business impact or normal business 
operations are severely impeded; non-trivial loss of revenue or expense impact; negative 
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customer / passenger impact; the NFTS is operating at a degraded level such that 
application or system functionality is severely limited for multiple end users; application 
or system experiences continual or repeated incidents. 

3. Level 3 – Important: Incident produces limited business impact and negligible loss of 
revenue or expense impact; the NFTS is operating at a degraded level such that normal 
business operations are minimally impeded; little negative customer / passenger impact. 

4. Level 4 – Low: The NFTS is operating at a degraded level such that normal business 
operations are barely affected; CTDOT is losing little or no revenue; little or no negative 
customer / passenger impact. 

31.3.3 Fleet	Defects	

In its review of incidents and classification of failures, the FRB shall also monitor hardware 
failure patterns.  The FRB shall declare a “fleet defect” when the same hardware failure is 
observed in a given component or device in 10% of an NFTS device type (e.g., Validating 
Farebox, PV) within the warranty period.  Fleet defect analysis shall apply only to device types 
with 50 or more units installed. 

31.3.4 Revenue	Service	Reliability	Monitoring	
CTDOT shall measure reliability on a continuous basis for the duration of the warranty for each 
piece of fare collection equipment.  All incidents shall be recorded and the machine cycles shall 
be recorded on a regular basis so that a continuous measure of relevant failures versus 
machine cycles and time can be made (MCBF/MTBF).  The Failure Review Board shall make 
classification of failures as relevant or non-relevant. 

In the event that the average measured relevant failure rate for any 8-week period during the 
warranty exceeds the limits set forth in this Contract, the Contractor shall take corrective action.  
This corrective action shall be subject to CTDOT approval.   

Reliability of the Fare Collection Equipment system shall be evaluated in terms of Mean Cycles 
Between Relevant Failures (MCBF) or Mean Time Between Relevant Failures (MTBF), 
whichever condition is satisfied first.   

31.3.5 Revenue	Service	System	Accuracy	Monitoring	
During the course of the acceptance test period, the overall accuracy of the fare collection 
system shall be evaluated.   

31.3.5.1 Cash	Accounting	

Weekly totals of the cash receipts collected from the Administrative POS Terminals shall be 
tabulated by the CTDOT Finance Department.  These totals shall be compared against the 
revenue totals as reported by the CDS during the service period in question. 

The physically counted revenues, when compared to the CDS-reported totals, shall be within 
±0.1%.  Failure to meet this requirement for any week shall be fully investigated and reported by 
the Contractor. 

Passage of the RST shall require the system accuracy of the reported cash receipts to be within 
±0.1% of the physically counted revenues during the previous 8 weeks of revenue service. 

If discrepancies in the system accuracy of the fare collection equipment for any 8-week period 
during the warranty exceed ±0.1%, the Contractor shall take corrective action.  This corrective 
action shall be subject to CTDOT approval.   
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31.3.5.2 Smart	Card	Transaction	Accounting	

The Failure Review Board shall subject all smart card transactions, including all issuance, 
usage, POS sales and replenishment transactions, and autoloads, to careful scrutiny.   

A. Using historical transaction queries and reports, the FRB shall “reconstruct” the history 
of randomly selected smart cards to verify that all transactions are properly recorded and 
that the net result of those transactions properly balances with the latest reported status 
and value for each card.  No less than 100 randomly selected cards shall be evaluated 
during the RST. 

B. The FRB may also conduct controlled tests during the RST using no more than 10 
randomly selected smart card participants to carefully track all transactions (in diary 
form) and compare those records with the reported results from the CDS. 

C. No less than 1,000 randomly selected transaction records representing all Validating 
Fareboxes shall also be compared to results of relevant reports generated by the CDS, 
CTDOT’s existing fare collection system, and other computer management systems. 

Discrepancies in the comparisons shall not exceed ±0.01% by stored value and no more than 1 
discrepancy in all other transaction types.  If discrepancies in the accuracy of smart card 
transactions for any 8-week period during the warranty exceed ±0.01% by stored value or more 
than 1 discrepancy of other transaction types, the Contractor shall take corrective action.  This 
corrective action shall be subject to CTDOT approval.  After corrective action has been taken 
and system accuracy records indicate that the action taken was successful for a minimum 
period of 4 weeks (even if the system accuracy monitoring period has ended), the fix shall be 
deemed satisfactory.  If not, the Contractor shall take further action until system accuracy is 
equal to or better than the specified requirements. 

31.3.5.3 Electronic	Funds	Transfer	Accounting	

The value of all bankcard transactions as shown by CDS reports shall be compared to account 
reconciliation reports provided by CTDOT’s clearing house service provider.  Discrepancies 
between the values of the CDS-reported totals and the clearing house-reported totals shall not 
exceed ±0.01%.   If discrepancies in the accuracy of bankcard transactions for any 8-week 
period during the warranty exceed ±0.01%, the Contractor shall take corrective action.  This 
corrective action shall be subject to CTDOT approval.  After corrective action has been taken 
and system accuracy records indicate that the action taken was successful for a minimum 
period of 4 weeks (even if the system accuracy monitoring period has ended), the fix shall be 
deemed satisfactory.  If not, the Contractor shall take further action until system accuracy is 
equal to or better than the specified requirements. 

31.3.6 Revenue	Service	Event	Audits	
Periodically during the RSAT, CTDOT shall audit reports generated by the data system to 
confirm the accuracy and completeness of information presented.  All event records shall be 
reviewed and compared to known events such as door openings for revenue service or 
maintenance, alarms, power outages, etc.  All such known events shall be correctly represented 
in the CDS reports. 

31.3.7 Availability	Monitoring	

During the RST, the FRB shall monitor the availability of the CDS, all GCS servers, and all Web 
Portals.  The FRB shall thoroughly investigate any incident that causes any monitored system to 
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fail to meet availability requirements.  The Contractor shall provide a detailed assessment of 
each incident, including its cause, severity, and likelihood of recurrence.   

The FRB shall determine whether any incident affecting system availability warrants extending 
the RST, modifying the impacted system, or accepting the system without modification.  
Additionally, the Failure Review Board shall investigate each failure leading to a loss of system 
availability to validate the correct disposition of the failure as well as the calculations for system 
unavailability. 

31.4 Disaster	Recovery	Exercise	
Within 3 months of final system acceptance, CTDOT and the Contractor shall jointly perform a 
Disaster Recovery Exercise wherein the activities of the production CDS are temporarily 
transferred to the Disaster Recovery site.  While the Disaster Recovery site is functioning, at 
least 5 Validating Fareboxes and 2 each of the Retail POS Terminal, Administrative POS 
Terminal, and Handheld Fare Inspection Terminal shall upload transaction and event records.  
After confirming proper operation of the Disaster Recovery site CDS, operations shall then be 
transferred back to the production CDS. 

The Disaster Recovery Exercise shall test all procedures included in the Disaster Recovery 
Procedures Manual.  The Contractor shall correct any errors and omissions identified in the 
Disaster Recovery Procedures Manual and deliver manual updates within 60 days of completing 
the test.  CDRL 31-3 

During and after the exercise, CTDOT and the Contractor shall confirm integrity of the CDS 
database.  This shall include proper synchronization of the databases reflecting all data polled 
from the devices during the test properly reside in the production CDS database.  
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32 Contractor	Technical	Support	Responsibilities	

32.1 On‐Site	Support	
The Contractor shall provide on-site technical support, with at least two qualified technicians 
resident in a CTDOT facility, for at least 90 days upon commencement of revenue service, or 
until Final System Acceptance.  On-site technical support shall be available from 7:00 AM to 
11:00 PM Eastern time Monday through Friday.  On weekends and holidays, on-site technical 
support shall be available on-call with response time not to exceed 60 minutes. 

On-site Contractor personnel shall be subject to the approval of CTDOT. 

The on-site support personnel shall assist in troubleshooting and shall act as field instructors for 
CTDOT personnel who maintain, service, and use the NFTS hardware, data, and software. 

32.2 Telephone‐Based	Support	
The Contractor shall provide telephone-based factory technical support commencing with on-
site installation and through the completion of the NFTS warranty.  The Contractor shall provide 
factory and on-site technical support, who shall be available from 8:00 AM to 5:00 PM Eastern 
time, Monday through Friday excluding recognized national holidays.  During these normal 
business hours, the Contractor’s qualified technical support staff shall respond to CTDOT 
requests within 1 hour.  During other times, the Contractor shall provide on-call support with no 
greater than 2-hour response time. 
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33 Warranty	Services	
During the Hardware and Software Warranty Periods (defined in Contract Documents), the 
Contractor shall provide remedial repair services for defective NFTS equipment, and corrections 
for defective Contractor-supplied software, according to the terms of the Warranty defined in the 
Contract Documents.   

During the warranty periods, the Failure Review Board shall meet regularly to review system 
performance and to classify failures.   

The FRB shall review all failures and determine whether any failure is systemic and is caused 
by a design, workmanship, or manufacturing flaw.  All software failures shall be considered 
“systemic” to any device type because all devices of a given type shall have identical software.  
In addition, the FRB may designate hardware failures as systemic “fleet defects” according to 
definitions provided herein. 

The Contractor shall provide corrections or CTDOT-approved workarounds for all systemic 
flaws within time periods defined herein or established by the FRB.   

Unless deferred by the FRB, if a resolution to a systemic flaw is not identified within the time 
specified, the Contractor shall dispatch a qualified technician or engineer on-site to CTDOT until 
a resolution is found and implemented. 

33.1 Hardware	Warranty	Services	

33.1.1 Maintenance	Responsibilities	

During the Hardware Warranty Period, CTDOT and the Contractor shall perform NFTS 
maintenance services as described below: 

33.1.1.1 Level	1	(Field)	Maintenance		

Level 1 (Field) Maintenance is performed on-site and does not require workshop facilities, 
specialized test equipment or tools.  Only basic technical knowledge is required as per the 
training, and work is performed according to set procedures.  

Typical field maintenance activities include: 

 Periodic and preventative maintenance, e.g., cleaning, lubricating, replacement of 
consumables 

 Removal and installation of devices 
 Periodic monitoring, recording and reporting of equipment performance data; 
 Commissioning of equipment 
 Identification and assessment of fault and damage indications and the preparation of 

fault reports 

CTDOT shall perform all reasonable Level 1 Maintenance activities according to the Contractor-
supplied procedures as reviewed and approved by CTDOT, unless exercised as an option. 

33.1.1.2 Level	2	Maintenance	

Level 2 Maintenance is defined as any action necessary to diagnose and restore any out of 
service equipment where Level 1 Maintenance was not appropriate, or was unsuccessful in 
resolving the problem. 
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Typical Level 2 Maintenance activities include: 

 Identifying problems and faulty modules 
 Removal and installation of simple interchangeable sub-assemblies using standard tools 

and methods 
 Testing of equipment, including adjustments, calibrations and the use of software 

diagnostic tools 
 Commissioning and re-loading of software 

CTDOT shall perform all reasonable Level 2 Maintenance activities according to the Contractor-
supplied procedures as reviewed and approved by CTDOT, unless exercised as an option. 

33.1.1.3 Level	3	(Workshop)	Maintenance	

Maintenance activities of this category are normally performed in workshop facilities. They 
require a degree of technical knowledge and may require the use of some specialized tools. 
Value judgment and decisions as to the usability and serviceability of equipment may be 
required. 

Typical Level 3 (Workshop) Maintenance activities include: 

 Periodic and preventive maintenance including the dismantling and re-assembly 
(including refurbishment) of subassemblies, soldering, crimping and assembly of 
connectors 

 Faultfinding to functional block level, using electronic test equipment and standard fault-
finding methods 

 Identification and exchange of faulty printed circuit boards 
 Functional testing and certification of equipment 
 Adjustments and calibrations 
 Monitoring, recording and reporting of equipment performance 

During the Hardware Warranty Period, the Contractor or its assigned subcontractor shall 
perform all Level 3 Maintenance activities. 

33.1.2 Hardware	Repair	Services	

For any warranted hardware malfunctions or failures, which may include software defects within 
the subject Hardware, excluding “Fleet Defect” failures, CTDOT shall remove and replace the 
defective devices and components.  CTDOT shall follow all reasonable Contractor-defined 
procedures to verify the malfunction or failure, and comply with all reasonable Contractor-
defined procedures to return defective components to the Contractor's designated repair facility.   

During the Hardware Warranty Period, the Contractor shall pay all costs to ship defective 
components from CTDOT to the Contractor’s facility, and to return repaired or replacement 
components to CTDOT.   For those items the Contractor deems fragile, the Contractor shall 
supply shipping containers in sufficient quantity to support anticipated need.   

The Hardware Warranty shall cover all parts and Contractor labor associated with the factory 
repair or replacement of the equipment during the Hardware Warranty Period, and as required 
for Level 3 Maintenance activities as described herein.  

For each defective NFTS component returned to the Contractor’s facility, the Contractor shall, at 
its discretion, repair or replace the defective component and return the functioning unit to 
CTDOT within an average of 30 calendar days, not to exceed 45 calendar days of receipt of the 
defective component.   
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For "Fleet Defect" failures, the Contractor shall commence a modification program to repair or 
replace all such components affected by the fleet defect within 10 days after receiving 
notification from CTDOT.  To correct fleet defects, the Contractor shall provide all necessary 
personnel, tools, and materials at its own expense, and provide such additional components 
and devices for CTDOT’s use while the repairs are taking place to minimize the effects on 
normal CTDOT operations. The Contractor shall meet with CTDOT to determine the schedule of 
fleet defect repairs; all repair schedules and procedures shall minimize impacts on CTDOT 
operations.  The Contractor may, at its option, perform the required repairs at CTDOT’s 
garages, but only if CTDOT is able to accommodate the request without unduly affecting 
operations; CTDOT retains the right to reject such requests.  

33.2 Software	Warranty	Services	
During the Software Warranty Period, the Contractor shall provide the services described below. 

33.2.1 Software	Corrections	

The Failure Review Board shall define software defect severities.   

Corrections for software Defects shall be made available to CTDOT for evaluation (at the NFTS 
Maintenance and Test Facility) according to the schedule shown in Table 33.2.1 below.  For 
Critical and Urgent defects, the Contractor may deliver temporary workarounds, which may be 
deployed at CTDOT’s discretion, to alleviate the effects of the defect; in such cases, the 
Contractor shall continue working toward a final solution to be made available as soon as 
possible. 

All corrections and workarounds for software Defects shall be accompanied by software release 
documentation that describes the defect and proposed solution, identifies software modules 
affected and new version control numbers, defines means to confirm the effectiveness of the fix, 
and provides installation and removal procedures. 

Corrections and workarounds for warranted software Defects shall be considered delivered on 
time if the software correction or workaround and accompanying software release 
documentation are delivered to CTDOT in the time allotted in Table 33.2.1, and the correction or 
workaround is verified by CTDOT in its NFTS Maintenance and Test Facility.  If CTDOT 
determines that the proposed solution fails to resolve the reported Defect, or if the proposed 
solution exposes or introduces one or more previously unknown software Defects of equal or 
greater severity, the proposed solution will be declared ineffective.  If the proposed fix is 
declared ineffective, the original correction due date shall be extended only by the time elapsed 
between initial delivery and CTDOT’s declaration of ineffectiveness. 
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Table 33.2.1: Software Defect Resolution Delivery Requirements 

Defect 
Severity 

Resolution Due 

1 – Critical Temporary Workaround in 48 Hours 

Final Solution As Mutually Agreed 

2 – Urgent Temporary Workaround in 5 Calendar Days 

Final Solution As Mutually Agreed 

3 – Important 
Final Solution in 120 Calendar Days 

or 
As Mutually Agreed 

4 – Low 
Next Scheduled Software Release 

or 
As Mutually Agreed 

Deployment of verified software corrections shall be at CTDOT’s discretion.  CTDOT may elect 
to defer deployment of software corrections and to bundle multiple software corrections into a 
single deployment.  At CTDOT’s request, the Contractor shall prepare the necessary 
procedures to enable the deployment of any such bundled corrections, which may include 
Software Updates provided as described below. 

33.2.2 Software	Updates	

During the Software Warranty Period, the Contractor shall make available updates to all 
software supplied as part of the NFTS.  These updates shall include all routine “service 
packages” provided by Contractor-supplied Commercial Off-the-Shelf (COTS) software 
suppliers, as well as all relevant updates to NFTS Software developed by the Contractor during 
the course of servicing the NFTS and other customers with similar systems.   Unless the 
Contractor notifies CTDOT that the software update is required, CTDOT shall determine 
whether to apply the software update to the NFTS Software.  For each update the Contractor 
mandates or CTDOT elects to apply, the Contractor shall develop the procedures to do so and 
provide all labor required to install the updated software. 

All software updates shall be accompanied by software release documentation that describes 
the fixes, enhancements or changes in the software as well as any known problems/caveats or 
potential problems/caveats, identifies software modules affected and new version control 
numbers, defines means to confirm the effectiveness of the fix, and provides installation and 
removal procedures. 

All software warranties shall remain in effect after any software update is applied, and if CTDOT 
elects not to apply a non-mandatory software update. 
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34 Manuals	

34.1 General	
The Contractor shall supply to CTDOT the manuals more particularly outlined in this Section 34.  
Manuals are a critical component of the project, and the Contractor shall provide all manuals as 
specified herein.   

A. Manuals provided by the Contractor shall be written in clear and concise English and to a 
level of detail as determined by CTDOT.  Care shall be taken to provide easily understood 
directions and explanations and step-by-step instructions with cross-references to all 
drawings, diagrams, and photos, with no extraneous material such as advertisements or 
irrelevant information.   

B. The Contractor shall provide a complete documentation plan, identifying all manuals and 
the development and delivery schedule for each, for CTDOT review and approval at the 
Preliminary Design Review.  CDRL 34-1   

C. The Contractor shall supply all manuals in hardcopy and electronic form.  Electronic file 
formats will be compatible with Microsoft® Office® 2010.  Provided media will not be copy 
protected or encrypted in any way. 

D. Electronic forms of the manuals shall make use of hyperlinks from the Table of Contents, 
Index, and other internal cross-references to referenced points in the manual and to 
external sources of additional information, such as OEM web pages. 

E. The content and organization of all manuals shall be coordinated with training, special 
tools, and test and diagnostic equipment.  Together, the manuals and other support 
services and materials shall constitute a uniform approach in addressing the level of 
repair and maintenance required to support the Fare Collection System.  The supported 
level of repair shall include basic preventive maintenance, field repair and replacement, 
routine bench repairs and overhauls, and modest levels of circuit board and 
subcomponent repairs that can be sustained by CTDOT’s existing maintenance 
technicians. 

F. For the repair and maintenance support of third party standard products, the Contractor 
shall supply manuals, special tools, test and diagnostic equipment commercially 
available from the product manufacturer and to the extent reasonable and possible, 
consistent with the overall Fare Collection System maintenance and level of repair 
concept. 

G. The Contractor shall submit manuals in progressive steps as follows: 

1. The general outline of manual contents shall be submitted to CTDOT for review 
and approval as part of the Preliminary Design Review.  CDRL 34-2 

2. Final drafts of the manuals shall be submitted to CTDOT for review and approval 
as part of the Final Design Review.  CDRL 34-3 

3. All copies of complete manuals, including both hardcopy and electronic formats, 
in final form no less than 14 days prior to commencement of revenue service. 
CDRL 34-4 

4. Updates to all manuals, reflecting changes incorporated during any warranty 
period, shall be submitted upon completion of the warranty period.  CDRL 34-5 
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34.2 Manual	Requirements	
All manuals supplied as part of this Agreement shall meet the following general conditions. 

A. For every item of machinery and equipment furnished by the Contractor, the Contractor 
will furnish operating manuals giving complete instructions relative to assembly, 
installation, operation, adjustment, lubrication, maintenance, and complete parts list.  If 
needed maintenance and repair information is included, manuals from OEM suppliers 
will also be provided. 

B. Manuals will treat each item of equipment as a single integrated system of components, 
subassemblies, and accessories designed to work together, and will not be merely a 
collection of disassociated sections from various suppliers.  The Contractor will ensure 
that all its suppliers’ efforts are compatible and that interfaces among various 
subsystems are represented in sufficient detail to provide a clear and complete 
functional description of the NFTS. In general, manuals will be logically organized with 
systems and elements considered in descending order of importance. 

C. Manuals furnished may be the Contractor’s standard publications in regard to size and 
binding provided they comply with specified requirements relative to quantity and quality 
of information and data, and upon approval by CTDOT. 

D. Manuals will be bound in hard or flexible covers.  Illustrations will be clear, and printed 
matter, including dimensions and lettering on drawings, will be easily legible.  If reduced 
drawings are incorporated into manuals, original lines and letters will be emboldened as 
necessary to retain their legibility after reduction.  Larger drawings may be folded into 
manuals to page size.  Any reproduction will be of near-perfect quality.  No blotched or 
poorly readable areas on any reproduction are allowed. 

E. All manuals will use nomenclature, symbols and designations common to those found 
and approved by such bodies as the IEEE, which are common to the USA work place.  
References to supplemental information will be included where necessary. 

F. All information judged to be of a sensitive nature by CTDOT or the Contractor will be 
identified by the contractor no later than the Final Design Review and will be handled in 
a manner to be determined by CTDOT.  CDRL 34-6 

G. Manuals will be designed for continuous, long-term service in a maintenance shop 
environment.   

H. Manuals will lie flat when opened and will permit adding and replacing pages.  Contents 
will be divided by section. 

I. Manuals will be identified on both the front and spine of each binder. 

J. Margins will be of sufficient size so that all printing avoids punched holes. 

K. Manual pages will be nominally 8½ inches by 11 inches (excluding Quick Reference 
Guides, which will be pocket-sized foldouts or soft-cover bound). 

L. Manuals will not exceed 3 inches in thickness.  If necessary, manuals will be split into 
multiple volumes to keep binder size at most 3 inches. 
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34.3 Manual	Format	
The Contractor may provide manuals with differing formats than specified below, but the general 
content and sequence will satisfy the following requirements. 

A. Title page:  Include the name and function of the equipment, manufacturer’s 
identification number, and the Project Specifications number and title. 

B. Table of contents, in number order listing each section and subsection title of the manual 
with reference to the page on which each starts and a list of included diagrams and 
drawings. 

C. Frontispiece:  Recognition illustration of the equipment described in the manual. 

D. A description of each piece of equipment, including major assemblies and 
subassemblies, and giving manufacturer’s model number and drawing number. 

E. Operation instructions including step-by-step preparation for start-up, initialization, 
operation, shutdown, and identifying all hazards (such as sharp edges and high 
voltages). 

F. Control diagrams, as installed by the manufacturer. 

G. Sequence of operation by the control manufacturer. 

H. Wiring diagrams, as-installed. 

I. Diagrammatic location, function and tag numbers of each component. 

J. Maintenance instructions:  Include step-by-step procedures for inspection, operation 
checks, cleaning, lubrication, adjustments, repair, overhaul, disassembly, and 
reassembly of the equipment for proper operation of the equipment.  Include list of 
special tools that are required for maintenance with the maintenance information. 

K. Possible breakdowns and repairs.  Troubleshooting flow charts and/or symptom-action 
tables will be included for diagnosis of any major system or control. 

L. Manufacturer’s parts list of functional components, control diagrams and wiring 
diagrams, giving manufacturer’s model number and manufacturer’s part number. 

M. “Long-Lead-Time” spare parts list for parts not readily available on the open market or 
for which it is anticipated ordering and delivery time exceeds 10 days. 

N. List of nearest local suppliers of all equipment parts. 

O. Recommended preventive maintenance schedule for major system components. 

P. Manufacturer’s warranty and guarantee data. 

Q. Spare parts data including complete list of parts and supplies, with current unit prices 
and sources of supply. 

R. All equipment or tools required for the general up-keep, maintenance and overhaul of 
the equipment or product.  Suggested suppliers for all specialty tools will be shown. 

S. Index, in alphabetical order. 

T. Appendices:  Include safety precautions and procedures, a glossary, and, if available at 
time of submittal, copies of test reports, and other relevant material not specified to be 
submitted. 
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34.4 Operating	Diagrams	
Where provided, operating diagrams shall conform to the following. 

A. Electrical wiring diagrams and other diagrams necessary for operation of the equipment 
shall be provided for NFTS Equipment. 

B. No single diagram shall show more than one system, or parts thereof. 

C. Diagrams shall be reproduced by Xerographic process to a size not to exceed 18 inches 
by 24 inches and shall be complete and legible in all respects. 

34.5 Required	Manuals		
Manuals shall be organized and shall include, as a minimum, the information as follows.  If all 
information required herein is supplied, alternative manual breakdowns and structures shall be 
permitted, subject to CTDOT approval. 

The Contractor shall provide two high-quality reproducible master, two electronic copy 
(excluding OEM manuals), and the following quantities of each manual identified in the tables 
below. 

34.5.1 NFTS	Device	Manuals	

For each NFTS device, the Contractor shall supply a comprehensive set of manuals, tailored to 
the device and the intended audience of each manual.   

In general, where applicable, these manuals shall cover the following topics: 

A. Operating Instruction Manual – shall contain all information needed for safe, proper, and 
efficient operation of the NFTS device and the Mobile Ticketing software.  Manuals shall 
include general orientation and familiarization with all features and functions.  Detailed 
information shall be provided regarding location, function and operation of all controls, 
indicators, switches, hardware and reset buttons, and trouble diagnosis.  All normal 
operational sequences shall be described in detail. 

B. Bus Operator’s Fare Collection Manual – shall be provided to all bus operators to 
provide information on the new system, including what they need to know about the 
purpose/benefits of the NFTS in serving the public, the components of the fare collection 
system, and a thorough explanation of the Operator’s interaction with the system, from 
signing into the system, to activating it for their trip, monitoring fare collection, processing 
and accounting for fare media, troubleshooting and fingertip maintenance they would 
perform. 

C. Trainer’s Guide to Presenting Fare Collection System Training for Bus Operators – shall 
be used in concert with the Bus Operator’s Fare Collection Manual and provide direction 
for trainers in introducing the NFTS and its benefits, and in presenting the lectures, 
equipment demonstrations, and practice exercises that will ensure Bus Operator’s 
mastery of the knowledge and skills required for using the NFTS.  This shall include 
quizzes for trainers to use in evaluating trainee’s mastery of the system at the end of 
training as identified in Section 36. 

D. Preventive Maintenance Manual – shall contain all information needed to enable 
maintenance technicians to perform all periodic inspection and preventive maintenance 
tasks for the NFTS device.  The manual shall contain recommended preventive 
maintenance schedules grouped, as much as possible, into compatible and convenient 
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intervals of time, or operating hours.  If binder size limitations permit, this manual may be 
combined with the Corrective Maintenance Manual. 

E. Corrective / Field Maintenance Manual – shall contain all information needed to enable 
maintenance technicians to diagnose problems, exchange field-replaceable devices and 
modules, and to make adjustments and repairs to all device components and 
subassemblies.  Repairs include activities that can be reasonably performed in the field, 
including exchanges, adjustments, repairs or replacements prescribed to restore the 
device components and subassemblies to a normal operational condition in an efficient 
and timely manner.  The manual shall include, at a minimum: 

 A general description of each subsystem, component and subassembly 
 Procedures to exchange all major components 
 Functional block diagrams 
 Detailed schematics 
 Wiring diagrams 
 Pictorials with exploded views to permit easy parts identification 

F. Shop Repair and Overhaul Manual – shall contain a detailed description of each 
assembly and subassembly to enable maintenance technicians to service, maintain, 
repair, replace, rebuild, and overhaul the device in the maintenance facility.  The manual 
shall include: 

 Complete systematic procedures 
 Wear and tolerance limits for determining when overhauls are needed 
 Overhaul procedures for all major components 
 Special tools and equipment required 
 Bench test equipment information and instructions 
 Pictorials with exploded views to permit easy parts identification 

If binder size limitations permit, this manual may be combined with the Parts Manual. 

G. Parts Manual – shall enumerate and describe every device component with its related 
parts, including the supplier’s number, the Contractor’s number, and provision for entry 
of CTDOT store’s number.  Cutaway and exploded view drawings shall be used to 
permit identification of all parts not readily identified by description.  Parts common to 
different components, such as screws, shall bear the same Contractor’s number with 
reference to the other components where they are found.  Each part or component shall 
be identified as being part of the next assembly.  Commercially available items such as 
standard fasteners, fuses, lamps, fittings, switches, solenoids, and motors shall be 
identified by standard hardware nomenclature in addition to the Contractor’s number. 

H. Software and Programming Manual – shall describe how to install, operate, configure, 
and maintain the device software.  The manual shall include procedures for updating 
device application software (for when the CDS is not available).  The manual shall also 
include a high-level description of the device application software design and the 
function of all executable modules. 

I. Software Source Code Manual – One or more manuals shall also be provided 
(separately if necessary) that fully documents the device application software source 
code, including data files, data file structure, and data file mapping and cross-
referencing.  If necessary, the device software source code documentation shall be 
provided to the software escrow agent. 
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J. User Quick Reference Guides – These manuals shall be pocket-sized guides tailored to 
the device and the user, and shall assist the user in operating the device. 

K. Field Maintenance Quick Reference Guide – This manual shall be a pocket-sized guide 
tailored to assist field maintenance personnel in conducting common activities and the 
service commands used to perform them. 

L. OEM Manuals – Where OEM devices are provided, OEM manuals shall be provided 
complete and unaltered. 

Table 34.5.1:  NFTS Field Device Manual Quantities 

Manual 
 Device 

Validating 
Farebox 

Stand Alone 
Processor 

MVM Platform 
Validator 

Non-Validating 
Farebox Admin POS HFIT 

Operating Instruction 
Manual 20 

10 6 5 
10 20 5 

Bus Operator’s Fare 
Collection Manual 

800 100 - - 100 - - 

Preventive 
Maintenance Manual 

20 10 2 4 

10 

(Merged) 

5 

(Merged) 

– 

Corrective / Field 
Maintenance Manual 

20 10 2 4 – 

Shop Repair and 
Overhaul Manual 

20 
10 2 4 

– 

Parts Manual 2 2 2 2 2 2 – 

Software and 
Programming Manual 

20 10 2 2 10 5 5 

Software Source Code 
Manual 

2 2 2 2 2 1 1 

User Quick Reference 
Guides 750 

100 6 4 
100 

Front Office: 
10 

Portable: 10 
100 

Field Maintenance 
Quick Reference 
Guide 

50 
20 6 4 

20 – – 

OEM Manuals 10 2 2 2 2 4 10 

34.5.2 Central	Data	System	Manuals	

For each element of the CDS, a comprehensive set of manuals shall document the system, 
networking interfaces, software design, database structures, and so on.  These manuals are 
summarized as follows: 

A. Administrator’s Manual – shall supply all necessary procedures to administer the 
computer system and the associated networking hardware and software.  Administrative 
requirements of the computer system’s operating system software shall be described in 
detail or specific references to the manufacturer’s operating system documentation shall 
be supplied.  All administrative procedures, including managing user accounts, 
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configuring operating parameters, data archiving, and backup creation and restoration 
(full and incremental) shall be provided in this documentation. 

B. User’s Manual – shall provide complete documentation on the use of the associated 
CDS user functions, segregated by user community (such as finance, operations, 
maintenance, customer support, retailer support, ride sponsor support).  All user 
functions and procedures shall be fully explained, including logging into the system, 
querying the database, generating reports, altering fare tables and other operating 
parameters, downloading data, polling devices for data, and proper responses to all 
input requests.  The manuals shall make extensive use of sample screen images. 

C. Report Formatting Manual – shall provide instructions on how to create new queries and 
reports and to modify existing reports.  Instructions on how to add reports to the list of 
prepared reports, to schedule reports for automated generation at predetermined times, 
and to delete unused reports shall also be provided.  If necessary, specific references to 
manufacturer’s documentation shall also be provided to clarify instructions.  If binder size 
limitations permit, this manual may be combined with the Design and Database 
Structure Manual. 

D. Design and Database Structure Manual – shall describe the design of the CDS network 
architecture and the communications protocols used between the CDS, and NFTS 
devices, and external interfaces (such as the Web Portals, the bankcard clearing house 
and CTDOT’s Legacy Systems).  The manual shall provide a complete description of the 
database structure, including definitions, parameters, and relations for all database 
fields, records, and tables, and shall incorporate the Entity Relation Diagram (ERD) for 
the as-built database. 

E. External Interface Manual – shall describe the file format, communication protocols, and 
other aspects of an Application Program Interface (API) employed to exchange 
information between the CDS and all external sources, including but not limited to the 
Web Portals, Legacy Systems, Retail POS Terminals, and Handheld Fare Inspection 
Terminals, but excluding the bankcard clearing house. 

F. Bankcard Clearing House Interface Manual – shall describe the communication 
protocols and data formats for the interface between the CDS and CTDOT’s bankcard 
clearing house.  This document shall be delivered under separate cover to the 
Contracting Officer, and shall be developed under strict compliance with the Payment 
Card Industry Data Security Standards.  CDRL 34-7   

G. Disaster Recovery Procedures Manual – shall contain a comprehensive discussion of 
the procedures to maintain and restore NFTS operations in the event of a disaster to the 
CDS.  The manual shall include a description of the steps to transfer CDS production to 
the Disaster Recovery site, any differences in CDS and NFTS operations that may occur 
at the Disaster Recovery site, and any functions not supported by the Disaster Recovery 
CDS (such as Legacy Systems interfaces).  The manual shall also document the 
procedures necessary to transfer operations back to the primary CDS production site 
and to re-synchronize all data. 

H. Software Source Code Manual – One or more manuals shall also be provided 
(separately if necessary) that fully documents the CDS application software source code, 
including data files, data file structure, and data file mapping and cross-referencing.  If 
necessary, the CDS software source code documentation shall be provided to the 
software escrow agent. 
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I. OEM Manuals – shall be provided unaltered.  The Contractor shall supply original OEM 
manuals for all Contractor-supplied OEM software and hardware associated with the 
CDS.  Where appropriate, these manuals may be bound with the Contractor’s 
documentation. 

Table 34.5.2:  Central Data System Manual Quantities 

Manual Quantity 

Administrator’s Manual 5 

User’s Manual 5 

Report Formatting Manual 5 

Design and Database Structure Manual 5 

External Interface Manual 5 

Bankcard Clearing House Interface Manual 5 

Software Source Code Manual 5 

OEM Manuals As supplied 

 

34.5.3 Garage	Communications	Server	Manuals	

For each element of the CDS, a comprehensive set of manuals shall document the system, 
networking interfaces, software design, database structures, and so on.  These manuals are 
summarized as follows: 

A. Administrator’s Manual – shall supply all necessary procedures to administer the 
computer system and the associated networking hardware and software.  Administrative 
requirements of the computer system’s operating system software shall be described in 
detail or specific references to the manufacturer’s operating system documentation shall 
be supplied.  All administrative procedures, including managing user accounts, 
configuring operating parameters, data archiving, disaster recovery, and backup creation 
and restoration (full and incremental) shall be provided in this documentation. 

B. External Interface Manual – shall describe the file format, communication protocols, and 
other aspects of interfaces employed to exchange information between the GCS and the 
Validating Fareboxes. 

C. Wireless Network Design – shall describe the location and design of the wireless access 
points and the network addressing scheme employed for each garage network. 

D. Software Source Code Manual – One or more manuals shall also be provided 
(separately if necessary) that fully documents the GCS application software source 
code, including data files, data file structure, and data file mapping and cross-
referencing.  If necessary, the GCS software source code documentation shall be 
provided to the software escrow agent. 

E. OEM Manuals – shall be provided unaltered.  The Contractor shall supply original OEM 
manuals for all Contractor-supplied OEM software and hardware associated with the 
CDS.  Where appropriate, these manuals may be bound with the Contractor’s 
documentation. 
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Table 34.5.3:  Garage Communications Server Manual Quantities 

Manual Quantity 

Administrator’s Manual 10 

External Interface Manual 5 

Wireless Network Design 10 

Software Source Code Manual 5 

OEM Manuals As supplied 

34.5.4 Support	Systems	Manuals	

All support systems, special tools, and test equipment defined in Section 24 shall be 
accompanied with operation and maintenance manuals to the same level of detail as that 
supplied for the NFTS equipment.  The manuals shall permit CTDOT to operate, maintain, and 
repair all support systems and test equipment without assistance from the Contractor, and shall 
document the operation of the support systems described in Section 24, and shall include 
complete descriptions of the devices and their respective use and purpose, all functions, 
adjustments, operator commands, configurations, inputs and outputs, and all other aspects 
necessary for the proper operation and long-term maintenance of the systems. 

Table 34.5.4:  Support Systems Manual Quantities 

Manual Quantity 

Operations and Maintenance Manual 
2 per 

Support System and Tool 

OEM Manuals As supplied 

34.5.5 Other	Manuals	

The Contractor shall also supply the following manuals: 

A. Web Portal Design and Administration – shall provide complete description of each Web 
Portal design, including the underlying coding architecture.  In addition, the manual shall 
provide instruction on the administration of all Web Portals, including procedures to 
modify configurations, change selections, add, delete, and modify links to other pages, 
and other common web site maintenance tasks. 

Table 34.5.5:  Other Manual Quantities 

Manual Quantity 

Web Portal Design and Administration Manual 1 
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35 Documentation	

35.1 Time	and	Scope	of	Submittals	
Within 30 days following final acceptance of the equipment, the Contractor shall supply quality 
reproducible drawings of all fabrication assemblies, subassemblies, circuit diagrams and 
arrangements of the NFTS equipment, as finally furnished, accepted and modified.  
CDRL 35-1   Included shall be reproducible drawings of all material furnished to the Contractor 
by its suppliers down to and including the module and circuit board level and parts used on 
those modules and boards.  In both cases, outline drawings shall include a complete and 
specific reference to all other drawings that represent the next higher order of assembly.  
Drawings shall be sufficient to execute all manner of maintenance, replacement, repair, 
overhaul and rebuild, but not manufacture. 

The Contractor shall supply quality reproducible originals for the following items: 

 All Contractor’s and suppliers’ drawings, details, bills of material, and catalog cuts that 
are required by CTDOT for future installation, maintenance and repair purposes 

 All assemblies, subassemblies, and arrangements of the equipment 
 All items which are special purpose or fabricated by the Contractor 
 All materials furnished by the Contractor and by its suppliers, down to and including the 

module and circuit board level 

35.2 As‐Built	Drawing	Requirements	

35.2.1 General	

The Contractor shall submit for each set of as-built drawings the following: 

 Two copies of all drawings on electronic media, in a format approved by CTDOT.  
CDRL 35-2   Electronic copies of as-built drawings prepared for this Contract shall be 
submitted to CTDOT as digital, CADD files created in, or formatted in such a way to be 
directly converted into the most recent AutoCAD® file format (.dwg) which CTDOT 
supports.  Drawing format to be identified by CTDOT within 90 days after the NTP is 
issued.   CTDOT 35-1 

 Two reproducible CADD-generated hardcopies. 

All drawings germane to the subject shall be submitted as a package, with index, cover sheet, 
and symbols and abbreviations table.  All nomenclature and labels shall correspond to actual 
labels on installed equipment.  Each connection to each piece of equipment, junction box, or 
terminal block shall be identified by function and color code.  All dimensions, physical details, 
connections, and other information pertinent to system diagnostics, maintenance and 
troubleshooting shall be shown. 

35.2.2 Master	Drawing	Index	

A master index of drawings shall be submitted that clearly indicates the organization of the as-
built drawings, listed by drawing number.  The master drawing index shall also provide cross-
references to related drawings, and shall indicate the hierarchy of all drawings and drawing 
layers. 
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35.2.3 Vehicle	Installation	Designs	

For each vehicle type on which NFTS equipment is installed, the Contractor shall supply As-
Built drawings showing the routing of all wires and the method and location of all device 
mounting installations.  As necessary, these drawings may include digital photographs of 
sufficient detail and clarity to convey the necessary information.   

Where variations are identified within a given vehicle type, the Contractor shall submit additional 
drawings depicting the variations and the vehicles to which the variations apply. 

35.3 As‐Installed	Inventory	
CTDOT intends to utilize Spear® to track the configuration of the NFTS equipment and manage 
the warranty and inventory for the NFTS equipment. To support this functionality, the Contractor 
shall provide all information in electronic format required to perform those functions, including 
but not limited to: 

 The asset and component hierarchy for all NFTS equipment 
 The attribution information associated with the asset and component master data 
 The problem cause and remedy codes for assets and components 
 System relationships for each asset and component 
 Troubleshooting guides and maintenance practices or job plans 
 The materials and inventory master data set (i.e., serial numbers and location) 
 All warranty related information 

All information shall be in electronic format and shall be capable of a one-time interface into 
Spear® as well as when changes and updates occur from the Contractor.  

The Contractor shall deliver a comprehensive data set for the entire NFTS, reflecting the serial 
numbers and locations of every NFTS device and spare part, within 24 hours of commencement 
of NFTS revenue service.  CDRL 35-3 

Thereafter, CTDOT will assume responsibility for maintaining the accuracy of the NFTS 
equipment inventory. 

35.4 Revisions	to	be	Included	
The electronic and hard copies shall include all revisions made during manufacture and 
installation, and reflect as-built and as-installed configurations. 
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36 Training	Services	

36.1 General	Training	Requirements	
A. The Contractor shall provide all training as outlined in this section.  All training materials 

and training classes will be completed no less than 30 days prior to the commencement 
of NFTS Revenue Service. 

B. The Contractor shall ensure that instructors teaching the training courses are not only 
familiar with technical information and all hardware and software functions, but are able 
to utilize proper methods of instruction, training aids, audiovisuals, etc. to provide 
effective instruction. 

C. The hours for each training course contained herein are approximations only.  Training 
courses shall provide the scope of instruction as specified below.  The Contractor shall 
define the time required to provide the specified training in the preliminary training plan, 
which will identify all courses to be taught, location for each, estimated training hours, 
class sizes, presumed student prerequisite skills, and the development and delivery 
schedule for each.  The preliminary training plan will be provided at the Preliminary 
Design Review and include flexibility and coordination with other training activities.  
CDRL 36-1 

D. The Contractor shall develop and provide all training aids, student workbooks, guides, 
audiovisual equipment and visual aids necessary to conduct these courses. 

E. The Contractor shall digitally record (to .mpeg or other standard format) at least one 
training session of each course, and provide a DVD of all such recordings at the 
conclusion of each class.  CDRL 36-2   The Contractor shall permit CTDOT or its 
designated representative to record any and all training sessions.  CTDOT shall have 
unrestricted use of all video records and not be subject to any use fee. 

F. All training materials developed or used by the Contractor to conduct these instructional 
sessions will become the property of CTDOT at the conclusion of training.  CDRL 36-3 

G. Maintenance and revenue service technician training shall commence only after delivery 
and installation of the Maintenance and Test Facility and provision of all training 
materials, special tools, and test equipment. 

H. Training shall be conducted at a location approved by CTDOT.  Hours for training will be 
between 6:00 AM and 6:00 PM Eastern time, Monday through Friday, unless otherwise 
specifically permitted.  Training will be limited to a maximum of eight hours per training 
session per day. 

I. At CTDOT’s request and expense, the Contractor shall, during the warranty period, 
provide additional repeated sessions of any of the courses provided under this contract. 
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36.2 Training	Curricula	
A. The Contractor shall submit for CTDOT’s review and approval training curricula as part 

of the Final Design Review.  The curricula will meet all training requirements and 
indicate course content, training time requirements, and who should attend.  CDRL 36-4 

B. The Contractor’s trainer(s) shall meet with CTDOT not later than 60 days prior to the 
start of formal training.  At that time, Contractor shall submit lesson plans and an outline 
of each training session, as well as demonstrate any training aids involved.  CDRL 36-5   

C. Two Instructor’s Guides, which will contain all the information and direction necessary for 
instructors to make an effective presentation, will be submitted at least 60 days prior to 
the scheduled date of the commencement of training.  CDRL 36-6    It will include 
adequate guidelines to conduct a comprehensive training program.  Individual lessons 
within the course will be organized as separate blocks (or modules), which may be 
taught as a unit.  In some instances, the same module could be used in more than one 
course.  The Instructor’s Guide should contain, at a minimum: 

1. Student prerequisite knowledge and/or experience 
2. Program overview 
3. A statement of overall program goals 
4. Lesson plans (a session-by-session outline containing the following): 

a. Student learning objectives, stated in measurable terms 
b. Overview of each lesson 
c. Suggested instructional methods/learning activities 
d. Required equipment and/or resources.  This should include graphics or charts as 

needed to make effective presentations. 

D. Evaluation device(s):  Written and/or hands-on practical tests designed to measure the 
extent to which students have met the learning objectives, with an answer key for each 
of the tests developed. 

E. Student Instructional Materials: The Contractor shall supply all instructional materials for 
all students to interact in the learning situation.  CDRL 36-7  It will contain, at a 
minimum: 

1. Program overview and introduction 

2. Statement of overall program goals 

3. Learning objectives, stated in measurable terms, the knowledge to be gained 

4. A fully developed prose treatment (not outline format) of content presentation, 
developed in the same modular format as the Instructor’s Guide 

5. Illustrations, charts, or graphics, as needed to enhance content presentation 

6. Problems and questions related to lesson content, as appropriate 

F. The Contractor shall outline specific objectives for each of the courses to be presented.  
A training course or session will be provided for each equipment item, including each 
element of the CDS and all communication interfaces. 

1. The course will include sessions in safety, equipment operation, and a 
comprehensive seminar on learning basic skills/knowledge of each operation.  The 
course will include both classroom and practical exercise sessions and will provide 
the student with the basic knowledge necessary to utilize all training materials.  The 
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Contractor shall provide a detailed schedule outlining the length and content of each 
of these sessions in accordance with the guidelines established. 

2. The training program will include familiarization with equipment operation and 
performance and detailed instruction in operation, troubleshooting, maintenance, 
repair, and test procedures. 

36.3 Learning	Management	System		
The training to be provided will be based on a web-based Learning Management System (LMS) 
that utilizes training materials (text, graphics, videos, etc.) and interactive content (tests and 
other context-related prompts and responses) that are compliant with training industry 
standards, specifically the Shareable Content Object Reference Model (SCORM).  For NFTS 
training courses so specified, the Contractor shall augment live instructor-led training with 
training materials and other interactive content that is SCORM-compliant, enabling CTDOT to 
export the material to its Learning Management System.  Where LMS training materials are 
specified herein, the Contractor shall also supply video or audio recordings of live training 
sessions in a format compliant with SCORM and CTDOT’s LMS. 

Contractor-developed material exported to CTDOT’s LMS will become the property of CTDOT.  
CTDOT shall have unlimited rights to use and modify the material for use in training CTDOT 
employees and contractors. 

The Contractor shall submit documentation describing the material types, interactive content, 
and the methods to transfer these materials and content to CTDOT’s LMS, for CTDOT review at 
the Preliminary Design Review and CTDOT approval at the Final Design Review.  CDRL 36-8 

36.4 Training	Courses	
The Contractor shall supply the following training courses for each phase as needed to support 
the modifications of the equipment and software: 

36.4.1 NFTS	Field	Device	Training	

A. Field Maintenance and Servicing (Level 1 and Level 2) – All CTDOT maintenance 
personnel who may be required to perform scheduled maintenance and support 
activities will attend a training course.  This course will provide the employee all 
knowledge necessary for operation, troubleshooting, maintenance, repair, component 
change-out, and scheduled maintenance of all NFTS field devices.  The Contractor shall 
train up to 20 CTDOT personnel, and provide all course content and training materials in 
SCORM-compliant format. 

B. Bench Repair (Level 3) – A selection of mechanics and electricians who will perform the 
periodic overhaul, remedial repair, and adjustment of NFTS components, shall be given 
a comprehensive instruction course in the operation, troubleshooting, maintenance, 
repair and overhaul of the equipment.  The Contractor shall train up to 15 CTDOT 
personnel, and provide all course content and training materials in SCORM-compliant 
format.  

C. Operation, Configuration, and Administration – Supervisory personnel who will manage 
the NFTS equipment and the service technicians shall receive specialized training in the 
operation, configuration, and administration of the devices.  This class shall provide 
instruction on those activities that are limited to administrative and maintenance logins 
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on the NFTS field equipment, as well as those infrequent activities governing the 
configuration of the devices.  The class shall focus on those activities that may occur at 
the device.  Up to 10 CTDOT personnel shall attend the class.  The Contractor shall 
provide all course content and training materials in SCORM-compliant format. 

36.4.2 Central	Data	System	Training	

A. CDS User Training – Personnel who will use the CDS shall be trained in the use of all 
application programs and functions provided by the system.  The Contractor shall 
structure this training as a series of logically arranged topics so that individual users may 
attend only those portions of the course of interest.  The Contractor shall provide all 
course content and training materials in SCORM-compliant format.  Up to 20 CTDOT 
personnel shall attend this course.  This training shall at minimum include: 

 General CDS user procedures 
 Device management functions  
 Device configuration parameters 
 Status monitoring functions  
 Media inventory management 
 Customer account management 
 Generation of all standard reports 
 Master Status List management  
 Fare Table management 
 Autoload List management 
 Third Party-Issued List management 
 Bankcard authorization operations and configuration 
 Backup memory module data retrieval procedures  
 Interfaces with other CTDOT systems 

B. CDS Accounting – Those management personnel who will generate and use revenue 
and ridership reports from the CDS shall receive specialized training to be familiar with 
revenue and ridership report contents and uses.  Using sample data created from testing 
intervals or other sources, reports shall be generated from the CDS and used to explain 
the resulting data output.  Up to 10 CTDOT personnel shall attend this course. 

C. CDS Administration – Systems personnel who will be responsible for administration and 
systems maintenance shall be trained in all aspects of CDS administration and to ensure 
optimal performance as well as correcting minor system problems.  Up to 10 CTDOT 
personnel shall attend this course, which shall provide the personnel with the 
fundamentals to perform all CDS administrative functions, including but not limited to: 

 Backup and restore 
 Disaster Recovery 
 User login administration 
 Anti-virus definition updates 
 Load balancing 
 Networking configurations 
 Interfaces with other agency computer systems 
 Bankcard clearing house interfaces 

D. Report and Query Generation and Customization – The Contractor shall instruct up to 10 
CDS users and administrators in report and query generation and customization, 
including use of the Report Writer tool. 
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36.4.3 Support	Systems	Training	

The Contractor shall provide a course that shall cover the use, operation, and maintenance of 
all Support Systems and special tools described in Section 24. 

Up to 10 CTDOT personnel shall attend the class. 

36.4.4 On‐Board	Equipment	Operator	Training	

The Contractor shall provide a course, tailored to CTDOT training staff, on the operations of the 
On-Board equipment.  The course shall focus on On-Board equipment (Validating Farebox, 
SAP, Non-Validating Farebox) usage, and shall cover, at minimum, the following topics: 

 General description of On-Board equipment modules and functions 
 NFTS Fare products, policies, and transactions 
 Operator login and logout 
 Pull-out and pull-in procedures 
 Operator adjustments 
 Entering and modifying service parameters 
 In-service operator commands 
 Transaction processing 
 Transaction results messages and meanings 
 Validating Farebox error and alert messages 

Up to 10 CTDOT trainers shall attend this course. The Contractor shall provide all course 
content and training materials in SCORM-compliant format. 

36.4.5 Station	Equipment	Operations	

The Contractor shall provide training courses for the operation of each type of station equipment 
and assistance of customers with equipment-related problems.  Training shall focus on 
understanding the operation of the equipment to provide customer assistance with problem 
resolution.  

The training shall take place using actual station equipment.  At least four (4) units of each type 
of equipment shall be supplied for the training and this equipment shall be provided for the 
entire period of the training.   

Up to 5 CTDOT trainers shall attend this course. The Contractor shall provide all course content 
and training materials in SCORM-compliant format. 

36.4.6 Retail	Network	Liaison	Training	

The Contractor shall develop and provide a course for CTDOT staff responsible for managing 
the agency’s Retail Partner program.  At minimum, the course shall instruct the liaisons in: 

 General Retail Terminal functionality 
 Retail Terminal login administration 
 Retail Terminal user operations (clerk and store manager) 
 Use of the Retailer Web Portal 
 Retailer invoicing procedures 
 Retailer media inventory procedures 

Up to 5 CTDOT staff shall attend this course. The Contractor shall provide all course content 
and training materials in SCORM-compliant format. 
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36.4.7 Corporate	Partner	/	University	Administrator	Liaison	Training	

The Contractor shall develop and provide a course for CTDOT staff responsible for managing 
the agency’s Corporate Partner and University programs.  At minimum, the course shall instruct 
the liaisons in: 

 NFTS fare products, policies, and transactions relevant to Corporate Partners 
 NFTS fare products, policies, and transactions relevant to Institutions 
 Use of the Corporate Partner Web Portal 
 Use of the University Administrator Web Portal 
 Creating, modifying, deleting employee / student (beneficiary) accounts 
 Assigning, modifying, deleting benefits (fare products) to individual beneficiaries 
 Bulk upload process for new accounts 
 Payment methods (where relevant) 

Up to 5 CTDOT staff shall attend this course. 

36.4.8 Administrative	Point	of	Sale	Terminal	User	Training	

The Contractor shall develop and supply training materials, and conduct a comprehensive 
training class to instruct CTDOT sales clerks and sales supervisors in the operation of all 
configurations of the Administrative POS Terminal.    

Up to 20 CTDOT staff shall attend this course. The Contractor shall provide all course content 
and training materials in SCORM-compliant format. 

36.4.9 Handheld	Fare	Inspection	Terminal	User	Training	

The Contractor shall provide a course, tailored to CTDOT training staff, on the operations of the 
Handheld Fare Inspection Terminal.  The course shall focus on HFIT usage for CTfastrak fare 
inspection activities, and shall cover, at minimum, the following topics: 

 General HFIT user functions 
 Fare products, policies, and transactions 
 Operator login and logout 
 Transaction processing 
 Transaction results messages and meanings 
 Recharging the HFIT 

Up to 5 CTDOT trainers shall attend this course. The Contractor shall provide all course content 
and training materials in SCORM-compliant format. 
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36.4.10 CTDOT	Customer	Service	Training	

The Contractor shall provide comprehensive training to CTDOT Customer Service 
Representatives and Front Office APOS Terminal operators on all aspects of the NFTS that will 
be visible to and used by the public, and the Web Portals and tools that these CTDOT staff will 
employ.  The course shall cover, at minimum, the following topics: 

 All NFTS fare products, policies, and transactions 
 Validating Farebox functionality and user interfaces 
 HFIT functionality 
 Retail and Administrative POS Terminal replenishments 
 Use of the Mobile Ticketing Application 
 Autoloading 
 Action List Purpose and Function 
 Use of General Public Web Portal 
 CTDOT Customer Support Web Portal 
 Web-based tools supporting the Mobile Ticketing Application described.   

Up to 15 CTDOT personnel shall attend this course. The Contractor shall provide all course 
content and training materials in SCORM-compliant format. 

36.4.11 Garage	Communications	Servers	Administration	

The Contractor shall provide a course that thoroughly describes the procedures required to 
administer the GCS computers and facility Wi-Fi networks.  The course shall, at minimum, 
provide instruction for administration, monitoring, and configuring the GCS computer hardware 
and software, and managing all NFTS facilities Wi-Fi networks. 

Up to 5 CTDOT staff shall attend this course. 

36.4.12 Web	Portal	Administration	

The Contractor shall train CTDOT staff responsible for administering the Web Portals described 
in Section 23.  At minimum, the course shall: 

 Instruct the administrators in how to configure all pages of the Web Portals 
 Review all procedures to modify CDS database tables that affect Web Portal content 
 Discuss the underlying design of all Web Portals 
 Describe how to modify links on the Web Portals (to CTDOT and other websites) 
 Demonstrate how to monitor the status and operating conditions of all portals.  

Up to 5 CTDOT staff shall attend this course. 

36.4.13 Mobile	Ticket	Application	Training	

Contractor shall provide as part of the mobile ticketing application, online training software that 
provides step by step instructions for its operation.  In addition, the application shall provide a 
section of frequently asked questions and online help to assist the user. 

36.4.14 Course	Completion	

The Contractor shall provide at least three (3) post-training tests for each type of training 
course.  The tests shall be administered to those who have attended the course in its entirety.  
These tests shall provide not less than fifty (50) questions for each completed training class.  
Instruction shall be concluded when 90% of the participants achieve a score of 90% or higher 
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on the tests.  Re-tests, as needed, shall be conducted using a different post-test than the initial 
test used. 

Each version of the test shall be provided to CTDOT as a part of each Training Plan submittal 
for their review and for verification that the testing appropriately reflects, the material provided 
as part of the training.  CDRL 36-9 

The Contractor shall issue participants completing the course in its entirety and passing the 
administered tests a certificate of course completion.  A list of these individuals shall be 
forwarded to CTDOT. 
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37 Intellectual	Property	
 

37.1 Smart	Card	Encoding	Schema	
The NFTS shall employ machine-readable smart card fare media as secure tokens for 
accessing a customer’s account.  CTDOT assumes the smart card fare media shall utilize one 
or more security data schema that is previously developed for another agency and is the 
intellectual property of the Contractor. 

The Contractor shall grant to CTDOT perpetual access rights to all information regarding the 
security data schema, including:  

A. Documentation defining all data fields, valid data values and ranges for each field 

B. Transaction processing effects on each data field and value 

C. Encryption algorithms 

D. All other information necessary for a skilled third party software developer to produce 
fare media and systems compatible with the NFTS 

Collectively, this information is the “Smart Card Encoding Schema.”   

CTDOT agrees to only deliver the Smart Card Encoding Schema to a third party upon execution 
of a proper non-disclosure agreement between CTDOT and the third party, in which: 

 The Contractor retains all of its ownership rights to the Smart Card Encoding Schema 

 CTDOT retains its access rights to the Smart Card Encoding Schema 

 The Contractor gains no ownership or access rights to any related work products 
evolving from the relationship between CTDOT and the third party 

The Contractor shall deliver to CTDOT a complete, comprehensive, and up-to-date 
documentation package covering all elements of the Smart Card Encoding Schema as 
implemented for the NFTS.  CDRL 37-1 

37.2 Device	Interface	Protocol		
The Contractor shall provide all Interface Protocols and definitions of message structure 
between all NFTS equipment at all levels of the system, including communication between all 
equipment and sub-systems and the CDS, its constituent servers and application processes.  
The Contractor shall submit this information for CTDOT review at the Preliminary Design 
Review and for CTDOT approval at the Final Design Review.  (Only the documentation shall be 
subject to review and approval, not the protocols themselves.)  This information shall become 
the property of CTDOT.  CDRL 37-2 

The ability to provide this information to third parties shall not be hindered by any proprietary 
technologies, licenses or other encumbrances. 
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37.3 Legacy	System	Interfaces	
The Contractor shall provide comprehensive documentation defining all programming 
interfaces, database queries, and other communications protocols between the CTDOT legacy 
systems defined and the Central Data System.   

Queries, Application Program Interfaces (APIs), and other Contractor-developed software for 
the legacy system interfaces and their associated documentation shall become the property of 
CTDOT. 

37.4 Web	Portal	Application	Program	Interfaces	and	Source	Code	
The Contractor shall provide comprehensive documentation defining all Application Program 
Interfaces (APIs) between the Contractor-hosted web portals described in Section 23 and the 
Central Data System.  Web Portal API documentation shall be submitted to CTDOT for review 
at the Preliminary Design Review and approval at the Final Design Review.  CDRL 37-3 

The Web Portal APIs and their associated documentation shall become the property of CTDOT, 
enabling CTDOT to select alternate hosting services upon expiration of the Contractor’s web 
portal hosting services contract.   

The Contractor shall also supply all source code for all CTDOT-specific portions and pages of 
the Web Portals.  Web Portal source code shall be delivered separately from source code, and 
shall be supplied directly to CTDOT, accompanied by comprehensive documentation describing 
the underlying Web Portal design and other aspects as necessary for CTDOT or a qualified third 
party to understand, configure, administer, and modify the Web Portals. 

37.5 Secure	2D	Barcode	Content	
The Contractor shall provide complete documentation on the secure 2D barcode format used for 
the mobile ticket application and the printed barcode tickets.  The document shall identify the 
barcode standards employed, and describe the layout, content, data field values (i.e., how to 
interpret each data field and the definitions of each supported value), encryption algorithm, and 
other aspects of the barcodes in sufficient detail to enable CTDOT or a qualified developer to 
replicate the barcodes. 

The secure 2D barcode design documentation shall become the property of CTDOT, and shall 
provide CTDOT license to employ the barcode formats for other CTDOT uses. 

37.6 Encryption	Keys	
The Contractor shall transfer to CTDOT ownership of all encryption keys used in conjunction 
with Smart Card Encoding Schema and the reading and writing data from and to the NFTS 
smart card and barcode fare media, including working keys, master keys and transport keys.  
Delivery of the encryption keys shall be under separate secure cover, directly to CTDOT’s 
Director of Information Technology, prior to System Acceptance.  CDRL 37-4 

The Contractor shall convey ownership to CTDOT of Contractor-developed tools, 
documentation, and procedures to securely generate (if necessary), copy (if necessary), and 
propagate encryption keys to devices used in the NFTS, and for propagation to devices that 
may be used in the future to expand the NFTS prior to System Acceptance.  CDRL 37-5 
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37.7 NFTS	Software	Source	Code	and	Documentation	
CTDOT requires software source code and documentation to be provided either to CTDOT or 
to an escrow account to ensure that should the need arise after expiration of the warranty and 
the Contractor is unable or unwilling to provide technical support, the State or a software 
consultant will have the capability to perform any needed software modifications. 

37.7.1 Time	and	Scope	of	Submittals	
Within 30 days following final acceptance of the equipment, the Contractor shall supply software 
source code and documentation, in both electronic and hardcopy forms, for all software 
developed by the Contractor for the fare collection system purchased under this contract.  
CDRL 37-6  Contractor-produced software source code and documentation to be provided shall 
include all application software for the fare collection equipment and the CDS as well as any 
software developed for embedded microprocessors that are integrated into any modules for the 
fare collection equipment. 

Software documentation shall provide the following: 

 General description and operation 

 Software architecture and basic program functions 

 Data flow information 

 Annotated source code listing, with comments and descriptions pertaining to each 
module sufficient allow an experienced programmer to understand the program 

 Detailed memory map and listing 

 Input/output port map 

In addition to the software source code and documentation described above, within 90 days 
following final acceptance of the equipment, the Contractor shall also supply: 

 A licensed copy of all software tools such as debuggers, assemblers, and compilers, 
needed to convert the supplied source code into executable form used by the target 
processors 

 Hardware devices, such as EPROM programmers, with their accompanying software 
tools, necessary to transfer the executable programs onto the storage device used by 
any embedded microprocessor 

 Documentation that describes the procedures necessary to convert the supplied source 
code into executable format  CDRL 37-7 

37.7.2 Alternative	Delivery	to	Escrow	Agent	
Should the Contractor prefer, all deliverables may, within 30 days following final acceptance of 
the NFTS, be put in escrow with a third party.  CTDOT shall select the escrow agent and pay for 
the escrow services.  CTDOT 37-1 

If an escrow agent is used, a complete inventory of the items deposited shall be supplied to 
CTDOT at the inception of the escrow.  CDRL 37-8 

At the conclusion of the Software Warranty, the Contractor shall update all software source 
code and other deliverable items in escrow to reflect the software and systems in place at that 
time.  CDRL 37-9 
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38 System	Acceptance	
The Contractor and CTDOT agree that final acceptance of the NFTS system shall be contingent 
on satisfying all of the following conditions.  CTDOT shall grant final acceptance of the NFTS 
when: 

1. Resolution of outstanding issues have been agreed between the CTDOT and the 
Contractor and a resolution plan has been approved by the CTDOT. 

2. All requisite contract deliverables have been delivered to CTDOT and approved. 

3. All required NFTS equipment and software are delivered, installed, and operate properly. 

4. All CDS software, including all required reports and system interfaces, is installed and 
fully functional. 

5. All Web Portals are hosted, live, and fully functional.   

6. All support systems and special tools are delivered, fully functional, and accepted by 
CTDOT.   

7. All required batches of fare media have been delivered and accepted by CTDOT.   

8. All testing has been successfully completed and the results accepted by the CTDOT.   

9. The Disaster Recovery Exercise has been successfully completed.   

10. Warranty and technical support services have commenced. 

11. All required documentation has been delivered and accepted by CTDOT. 

12. All required training has been provided and accepted by CTDOT.   

13. All required intellectual property has been delivered to CTDOT or the escrow agent.   

14. All spare parts have been delivered. 

15. Corrections for all hardware fleet defects are implemented system-wide and accepted by 
CTDOT.   
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39 Options	

39.1 Extended	Hardware	Warranty	Services	
If CTDOT exercises the option to extend the  NFTS Hardware Warranty, the hardware 
warranties for all devices shall be extended for a period of two years, commencing at the 
conclusion of the base contract Hardware Warranty.  All terms and conditions of the original 
Hardware Warranty shall remain in effect. 

39.2 Extended	Central	Data	System	Hosting	Services	
If CTDOT exercises the option to extend services for hosting the CDS, the Contractor shall 
continue to provide these services for a period of an additional two years, commencing at the 
conclusion of the period of performance for the base contract.  This option shall be reviewed 
again every two years to determine if CTDOT wishes to exercise the subsequent two year 
option.  Costs for any two year option exercised shall be negotiated at that time with escalations 
not exceeding 5% per annum, unless justified by the Contractor based on additional services 
being provided or another external factor. 

39.3 Central	Data	System	Migration	
Upon conclusion of the CDS Hosting Services (including any optional extensions), upon 
CTDOT’s exercise of the relevant option, the Contractor shall migrate the CDS to production 
and Disaster Recovery facilities of CTDOT’s choice.  The Contractor shall install, configure, test, 
and commission the CDS application software and Relational Database Manager software, and 
replicate all historical data in the CDS database to the migration facilities.   

Upon demonstrating the proper functioning of the migrated CDS, the Contractor shall activate 
the CDS in the new facilities and discontinue all functioning of the hosted CDS.  At that time, the 
Contractor shall remove all data storage modules containing NFTS data, including all backup 
storage media, from the Contractor’s hosted CDS facilities and deliver the modules and media 
to CTDOT. 

39.4 Revenue	Services	
CTDOT will be responsible for revenue servicing of the System through the conclusion of the 
System Warranty period.   Revenue servicing activities shall include any or all services in 
support of System Equipment deployed: 

 Cash Container Exchange; 
 Coin Supply Replenishment; 
 Fare Media/Receipt Stock Replenishment; 
 Cash Counting; 
 Cash Deposits; 
 Prepare reports on revenue and transactions and on equipment performance and status; 
 Reconciliation and Settlement; 
 Third Party Payment follow-up and Reconciliation. 
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Revenue Services shall cover only that equipment provided as part of the System and shall 
exclude the fareboxes and vaulting systems. 

In order for CTDOT to ensure that the Contractor provides Revenue Services that meet the 
expectations of CTDOT and fulfill the revenue service and auditing requirements as identified 
within this Section 39.4, the Contractor shall provide the following for CTDOT review and 
approval: 

 A Revenue Services Plan which shall fully describe all of the elements of the Revenue 
Services to be provided  as well as a description of how all of its requirements shall be 
implemented by the Contractor CDRL 39-1; and 

 Fully developed and documented Procedures for all revenue service and auditing 
services provided CDRL 39-2. 

39.4.1 Responsibilities of the Contractor 

Contractor responsibilities shall include the following, which are specified in greater detail in 
subsequent subsections: 

 System Equipment Revenue Servicing:  Remove cash-handling modules from the 
System equipment and transport them to a location designated by CTDOT. 

 Sales Office Revenue Collection:  Pick up the cash revenue receipts from sales 
locations at Regional Rail and Subway/Elevated stations and transport to a location 
designated by CTDOT. 

 Equipment Change and Fare Media Resupply: Replenish change-making coin supply, 
Fare Media, and paper receipt stock in System equipment. 

 Sales Office Fare Media Resupply: Transport Fare Media and collect Fare Media from 
CTDOT and third party Fare Media sales offices (sales offices). 

 Cash Revenue Processing and Reporting:  Count and record cash removed, and 
transport for deposit purposes to a banking location designated by CTDOT. 

 Periodic Audit Support:  Remove, transport, count and record under CTDOT direction 
and supervision, all coin, currency, and Fare Media on hand in a selected item of 
System equipment and reconcile against reports of the expected contents. 

 Revenue Accounting:  Maintain financial records of revenue transactions and reconcile 
reports from CDS, bank, and clearinghouse. 

 Fare Media Procurement:  Procure and supply Fare Media to be issued from the System 
equipment and to internal and external sales locations.  Inspect and test ordered Fare 
Media stock as a condition of acceptance upon delivery to ensure that the products meet 
specifications. 

39.4.2 Contractor Local Point-of-Contact 

The Contractor shall identify a local point-of-contact that can be contacted by CTDOT personnel 
on a 24/7 basis.  The point-of-contact shall be the individual in charge of local Contractor 
revenue service personnel at the time of the call.  The Contractor shall submit a schedule each 
month of the designated point-of-contact at all times of each day including the phone number for 
contacting the individual. 
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39.4.3 Fare Media Inventory Management 

The Contractor shall procure Fare Media for the System on behalf of CTDOT and for other Fare 
Media on behalf of Other Transit Agencies as defined in Section 2.1.4.  The Contractor shall be 
fully responsible for securing and controlling its inventory of Fare Media.  The Contractor shall 
maintain records that track the location of each item of Fare Media that has been consigned, 
while in secure storage, in transport, in System equipment, and awaiting disposal.  Unusable 
rolls/stacks or partial rolls/stacks of Fare Media tagged for disposal shall be secured until 
delivered to CTDOT for destruction.  A record of possession shall be maintained at all times. 

The Contractor shall include the status of the Fare Media inventory with its end-of-month 
reports.  CTDOT retains the right to audit and inspect the Fare Media inventory for the duration 
of the Contract. 

39.4.4 System Equipment Revenue Servicing 

The Contractor shall be responsible for the revenue servicing of all System equipment.  
Contractor shall be permitted to use elevators at the Subway/Elevated stations for the transport 
of the Fare Media stock and cash containers to the System equipment locations and the 
revenue receipts from the System equipment location back to the revenue service vehicles.  
Revenue service shall involve the following activities: 

 Retrieving revenue receipts from station and parking equipment.  This entails removing 
coin and bill vaults from FVDs and inserting empty vaults in their place.     

 Replenishing change-making coin supply.  This entails removing hoppers from the FVDs 
and parking equipment and replacing each with a hopper containing a full supply of coin 
of the same denomination as the removed hopper.  

 Replenishing Fare Media and paper receipt stock.  This entails removal of an empty or 
partially-used roll/stack of stock and replacing it with a fresh supply.  The number of Fare 
Media installed and the serial number of the first Fare Media are entered into System 
equipment memory to electronically monitor stock on hand.  The Contractor shall also 
record the serial number manually for Contractor inventory control.  Serial numbers may 
not be provided for receipts, dependant on stock type used 

All revenue-handling modules removed from System equipment shall be delivered to the Cash 
Revenue Processing and Recording location prior to the end of the calendar day on which the 
modules are collected. 

The Contractor personnel performing these duties shall follow proper step-by-step procedures 
during this activity to ensure that personnel and the general public are safe, revenue and Fare 
Media remain secure, transaction and revenue records are retained and secure, intrusion 
alarms are not inadvertently activated, hardware is not damaged and the System equipment is 
properly returned to customer-ready operation. 

As a final step in revenue servicing, the assigned Contractor personnel shall perform a 
diagnostic check to ensure System equipment readiness for customer use. 

The Contractor may perform revenue servicing during time periods pre-authorized by CTDOT.  
No more than one item of System equipment of any type at a station shall be out-of-service for 
revenue servicing or PM at the same time. 
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The Contractor shall be responsible for monitoring status via the CDS and scheduling and 
dispatching crew to perform revenue service before the System equipment can no longer accept 
additional cash transactions, or can longer issue change or Fare Media.  The Contractor shall 
minimize Fare Media spoilage; that is, the unused Fare Media that is to be disposed. 

Personnel performing any revenue servicing activity in the field shall not have access to 
information pertaining to the contents of any revenue-handling modules that are removed from 
the System equipment.  

39.4.5 Office Revenue Servicing 

The Contractor shall provide the following services to the Customer Service windows at all 
Subway/Elevated locations.  The Contractor shall service these windows as part of each stop to 
revenue service the System equipment at that station. 

39.4.6 Change-Making Supply 

The Contractor shall be responsible for filling replacement hoppers prior to their transport to the 
field.  Each unit shall be tested prior to their use.   

Coins necessary to fill the change-making units in the FVDs will be provided by CTDOT. 

Contractor shall maintain adequate inventory to ensure that FVDs band parking equipment can 
continue to make change as necessary. The Contractor shall maintain complete and up-to-date 
records that accurately account for the quantity of change by denomination in inventory and 
delivered to System equipment.  The Contractor shall transmit these records daily via e-mail or 
as directed by CTDOT.  These records and the inventory shall be made available for inspection 
and audit at any time by CTDOT. 

When the change inventory reaches a pre-established level, the Contractor shall provide a 
written request for additional coins to CTDOT.  CTDOT will approve the request, if valid, and 
authorize the bank to make the coins available to the Contractor.  The bank fulfilling the 
authorization shall be the same bank to which Contractor makes the deposits. 

39.4.7 Cash Revenue Processing and Recording 

The Contractor shall be responsible for all cash picked up from the System equipment and sales 
offices until such cash is deposited into CTDOT bank accounts.  Prior to deposit of cash, the 
Contractor shall sort and count the cash.  The contents of each cash container shall be 
recorded individually for each cash container serviced.  Deposits from the sales window shall be 
delivered to the bank by the Contractor on the same day.   

Cash processed shall be deposited no later than the business day following the day the cash 
was collected.  Reports on the contents of each cash container serviced shall be provided to 
CTDOT no later than two business days immediately following the day the cash was collected.  
E-mailed reports are acceptable to meet this requirement. 

Contractor shall be responsible for all shortages between deposited cash and accounting 
reports for each cash container, unless an exception is approved by CTDOT. 
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39.4.8 Audits 

CTDOT intends to audit at least one item of System equipment per week. This will entail 
removing all money and Fare Media, counting the money, and comparing the results to the 
contents that are reported by the CDS.  The Contractor shall support this effort and this shall 
include (under CTDOT observation): 

 Remove the cash containers; 
 Remove all Fare Media; 
 Empty the coins from hoppers into a sealed bag; 
 Inspect the System equipment interior for coin, bills or Fare Media that may have fallen 

loose inside; 
 Transport the removed contents to the Contractor cash counting facility; 
 Count and record the contents, including money and Fare Media. 

CTDOT will compare the actual recorded contents to the contents expected based on CDS 
reports.  Discrepancies shall be further investigated by CTDOT as to cause. 
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39.4.9 Performance Requirements 

The following requirements shall be achieved: 

 All FVDs shall be revenue serviced prior to: 

o The bill vault reaching 90% of capacity 
o The coin vault reaching 90% of capacity 
o Any change unit being void of change for a period of more than two (2) 

hours 
o The depletion of any fare media stock for longer than one hour 

 All PPSs shall be revenue serviced prior to: 

o The coin vault reaching 90% of capacity 
o Any change unit being void of change for a period of more than two (2) hours 
o The depletion of receipt  stock for longer than one hour 

 All deposits shall be made on the same business day as their reconciliation with the 
CDS. 

  Sales offices shall be fully stocked by the first business day of each week.  Orders 
shall be filled within 24-business hours of receipt of the order. 

 Reconciliation of all revenues – manually counted versus as reported by the System 
– shall be not less than 99.75%.  

39.5 Extended	Web	Portal	Hosting	Services	
If CTDOT exercises the option to extend services for hosting the web portals, the Contractor 
shall continue to provide these services, including the concomitant system administration 
services, for a period of 2 years, commencing at the conclusion of the period of performance for 
the base contract. 

39.6 Extended	Retail	Sales	Services	
If CTDOT exercises the option to extend services for providing retail sales services these 
services shall be provided for an additional period of 2 years, commencing at the conclusion of 
the period of performance for the base contract.  This option shall be reviewed again every two 
years to determine if CTDOT wishes to exercise the subsequent 2 year option and this shall 
continue until either the CTDOT or the Contractor no longer wishes the option to be exercisable.  
Costs for any 2 year option exercised shall be negotiated at that time with escalations not 
exceeding 5% per annum, unless justified by the Contractor based on additional services being 
provided or another external factor. 

39.7 Extended	(Post‐Warranty)	Software	Support	Services	
CTDOT may exercise an option for the Contractor to supply Extended Software Systems 
Support, subsequent to the conclusion of the Software Warranty.  If CTDOT exercises this 
option, the Contractor shall provide on-site and remote technical support, system configuration 
and administration assistance, software development, and other services as described herein 
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for a period of three years, with three additional two-year options.  These options are 
exercisable at CTDOT’s sole discretion at any time prior to the conclusion of this contract and 
any previously exercised option. 

During the initial three-year period of Extended Software Systems Support, the Contractor shall 
make available fare collection system software development, system administration, database 
administration, and other technical staff as necessary, for a total of 1,000 hours of direct labor.  
CTDOT shall use this “bank” of labor hours on a task-order basis.  If, prior to the conclusion of 
the three-year service period, tasks performed by the Contractor exhaust the 1,000-hour labor 
bank, CTDOT may request additional hours of services, to be priced on a pro-rated hourly 
basis, up to a maximum of 1,500 total hours.  Should CTDOT request services beyond the 
maximum hours, the Contractor may do so at its discretion. 

Any hours remaining in the labor bank at the conclusion of the Extended Software Systems 
Support services agreement (or any exercised option), shall remain available for CTDOT use as 
described herein.  For every month beyond the conclusion of the services agreement that labor 
bank hours remain unused, hours equal in value to the pro-rated fixed monthly fee for facilities 
maintenance shall be deducted from the labor bank. 

39.7.1 Support	Services	to	be	Provided	

The Contractor shall perform five basic categories of tasks as part of Extended Software 
Systems Support:  

 Remote technical support 
 On-site technical support 
 Software development 
 Upgrades and updates to Contractor-supplied application software 
 System migration to new computer Operating Systems and Relational Database 

Managers 

39.7.1.1 Remote	Technical	Support	

The Contractor shall provide telephone-based technical support, Monday through Friday during 
normal business hours (8:00 AM through 5:00 PM Eastern Time) with an average one hour 
response time.  The Contractor shall provide telephone-based support at all other times, 
including weekends, holidays, and non-business hours with an average two hour response time.  
Any support services initiated by CTDOT outside of normal business hours shall consume the 
labor bank at 1.5 times the number of hours actually expended. 

39.7.1.2 On‐Site	Technical	Support	

 At CTDOT request, the Contractor shall supply technical support on-site at any CTDOT office 
or maintenance facility, or where any Contractor-supplied equipment is installed.  Qualified 
contractor staff shall be available to provide on-site support within five business days of the 
authorization of the task order.  CTDOT shall compensate the Contractor for direct travel and 
living expenses incurred by Contractor’s staff while performing authorized task orders. 

39.7.1.3 Software	Development	

Upon acceptance of a task order requiring modification of Contractor-developed software, the 
Contractor shall commence development of the requested software.  The Contractor shall 
provide regular status updates, shall test the completed software, and shall assist CTDOT as 
directed in the installation of the software change.  All software development work performed 
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under a task order issued by this contract shall be warranted by the Contractor against defects 
for a period of one year after installation of the software.  Labor required to correct defects in 
software developed under this contract shall not count against the labor bank. 

39.7.1.4 Upgrades	and	Updates	to	Contractor‐Supplied	Application	Software	

If the Contractor releases major upgrades to Contractor-supplied application software for the 
NFTS devices, GCS, or CDS while the Extended Software Support Services agreement is in 
effect, CTDOT may opt to upgrade its software.  (It is understood that the price of the software 
upgrade may be separately negotiated.)  If CTDOT opts to upgrade software, CTDOT may 
request an estimate of the Contractor labor required to test, configure, and install the upgrade 
on CTDOT’s equipment.  If CTDOT accepts the proposal, CTDOT will issue a task order to 
satisfy the agreed-upon scope of work. 

During the term of the Extended Software Support Services agreement, the Contractor shall 
provide all applicable modifications, corrections, and enhancements (scheduled and 
unscheduled) for installed versions of Contractor-developed application software for NFTS 
equipment, the GCS, and the CDS.  At its discretion, CTDOT may install the software update, 
after independently testing such updates.  No hours shall be deducted from the labor bank for 
these software updates. 

39.7.1.5 System	Migration	

Within approximately two years of each major release of the OEM operating system and 
relational database managers used as part of the CDS, CTDOT may request the Contractor to 
migrate the respective portions of the CDS to the new OEM releases.  At such times, CTDOT 
shall request a quote from the Contractor for the labor required to modify, test, deploy, and 
document the migration of the CDS application software or database to the new OEM release.  
Upon acceptance of the ensuing task order, the Contractor shall perform the migration work, 
test the results, and deploy the upgraded CDS in a controlled fashion as approved by CTDOT.  
All system migration work performed under a task order issued by this contract shall be 
warranted by the Contractor against defects for a period of one year after installation of the 
software.  Labor required to correct defects in system migration under this contract shall not 
count against the labor bank. 

39.7.2 Contractor	Personnel	and	Support	Facilities	

During the term of this contract, the Contractor shall: 

A. Retain technical support and software development personnel who are familiar with the 
fare collection system equipment and software, and who are qualified to perform the 
tasks described herein.   

B. Retain all software source codes and development and testing environments necessary 
to support and modify software for CTDOT’s fare collection system. 

39.7.3 Task	Order	Procedures	

Within 10 days of executing an option for Extended Software Support Services, CTDOT shall 
notify the Contractor in writing the identity of those individuals authorized to call for remote 
technical support, and those individuals authorized to initiate task orders.  CTDOT 39-1 

When an authorized individual initiates a call for technical support, one half hour (30 minutes) of 
the labor bank shall be deducted as soon as the Contractor’s technical support staff 
commences work on the request.  If the request cannot be satisfied within 30 minutes, the 
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Contractor shall only continue working on the issue under the direction of an individual 
authorized by CTDOT to initiate task orders, and the formal task order procedure shall take 
effect. 

Formal task order requests shall be initiated by CTDOT in writing, by email, facsimile, or other 
written correspondence.  Upon receipt of the formal request, the Contractor shall provide a good 
faith estimate of the number of labor hours required to satisfy the request, the proposed start 
date/time for the effort, the individuals assigned to the task, and other relevant information;  the 
Contractor shall provide the information in written form to the individual making the request.  
Upon acceptance of the estimate by CTDOT, the Contractor shall commence work and notify 
CTDOT upon successful conclusion of the task and the number of hours consumed.   

Expended labor hours in excess of 50% over the approved task estimate shall not count against 
the labor bank; in such cases, the Contractor shall continue working until the task is completed.  
If the Contractor cannot or chooses not to complete the task, all hours expended on the task 
shall be “refunded” to the bank. 

39.7.4 Labor	Bank	Accounting	

Upon commencement of the Extended Software Systems Support Services and each month 
thereafter, the remaining hours in the labor bank shall be decremented by the number of 
authorized hours expended (net of any “refunds”). 

39.7.5 Compensation	

The Contractor shall invoice CTDOT on a monthly basis for the contracted fixed monthly fee for 
maintaining the necessary facilities, and the actual authorized labor hours expended (net of any 
“refunds”).  Each monthly invoice shall document the number of hours remaining in the labor 
bank, and provide an accounting by task order and technical support request of the hours 
consumed, including the date, time, and individual authorizing the work. 

Monthly invoices shall also include travel and living costs for authorized on-site support tasks.  
All such travel and living costs shall be documented to the satisfaction of CTDOT, and shall be 
in compliance with CTDOT policies for such expenses. 

CTDOT shall make payment for invoices according to the terms of this Contract. 

39.7.6 Early	Exhaustion	of	the	Labor	Bank	

If the labor bank is exhausted before the term of this contract expires, CTDOT shall have the 
sole right to terminate the Extended Software Support Services option, or to continue this 
support agreement in effect on a month-by-month basis until the option term is complete, or until 
the maximum hours have been used, whichever occurs first.  If the maximum hours in this 
option are consumed before the term of the option expires, CTDOT shall have the sole right to 
exercise an additional option to extend the software support services provided herein. 
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39.7.7 Software	Modification	Procedures	

While the Extended Software Support Services agreement is in effect: 

 The Contractor shall test and document all software modifications prior to delivery to 
CTDOT.  Documentation accompanying each software modification shall include 
comprehensive Software Release Notes. CTDOT shall review all software modifications 
and documentation. 

 When authorized by CTDOT, the Contractor shall install software modifications 
according to CTDOT-approved installation procedures.  At its discretion, CTDOT may 
independently test and verify these modifications prior to authorizing the Contractor to 
install the modification.   

 The Contractor shall supply software modifications to correct all defects in the fare 
collection system software arising from installation of any modification provided under 
the terms of the Extended Software Support Services option.  No hours shall be 
deducted from the labor bank for these software modifications. 

39.7.8 Source	Code	Documentation	Updates	

Within 30 days of each anniversary of the commencement of the Extended Software Support 
Services agreement, the Contractor shall deliver updates to all source code documentation, 
reflecting all changes incorporated to the NFTS device, GCS, and CDS software.  The 
Contractor shall deliver these updates either directly to CTDOT or the Escrow Agent.  If the 
Contractor delivers the source code updates to an Escrow Agent, the Contractor shall at the 
same time deliver an updated inventory of the escrow deposit to CTDOT.  CDRL 39-3 

39.7.9 Options	

If CTDOT exercises an option for additional Extended Software Systems Support services, all 
terms and conditions shall remain in effect, and unused hours in the labor bank shall be 
retained.  For each option exercised: 

 24 months shall be added to the term of the contract 
 1,000 hours shall be added to any unused hours in the labor bank 
 1,500 hours shall be added to the maximum hours available 

39.8 Customer	Service	Call	Center	Services	
 

The customer service call center will be managed and operated by CTDOT and HNS, however, 
if this option is exercised by the CTDOT, the Contractor shall provide appropriate staffing, office 
facility, equipment and materials.  Contractor shall provide assistance in the use of the NFTS 
devices and fare media.  This staffing shall be provided for the following service hours to meet 
the CTDOT needs and cover the operational time periods of the CTDOT System: 

 5:00 AM to 9:00 PM local time on weekdays and Saturdays 
 8:00 AM to 7:00 PM on Sundays  
 8:00 AM to 5:00 PM on Holidays 

Contractor shall submit a Staffing Plan for CTDOT to approve prior to implementation of the 
Customer Support Center prior to commencement of installation.  CDRL 39-4 
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Contractor shall submit a Customer Call Center Services Plan which shall fully describe all of 
the elements of the Customer Services to be performed and how all of its requirements shall be 
implemented by the Contractor.  CDRL 39-5 

Contractor shall submit for CTDOT review and approval prior to Final Acceptance fully 
developed and documented procedures for all Customer Call Center Services to be performed 
CDRL 39-6. 

39.8.1 Functionality	

The Customer Service Call Center shall incorporate an Interactive Voice Recognition (IVR) 
telephone system support for customer self-service.  The following duties shall be performed by 
the Customer Service Call Center staff as a minimum: 

 Respond to questions regarding overall, basic NFTS operation  
 Resolution of NFTS Media related problems, such as malfunctions 
 Set up a Customer Account 
 Query status, transaction history and current fare value/products for a registered 

Customer Account 
 Query status, transaction history and current fare value/products for an anonymous 

Account 
 Provide information on the unused value or calendar pass product remaining in a 

Customer Account.  Unused value information shall be as of the last data upload for 
remote inquiries 

 Permit purchase of a smart card and assignment to a registered Customer Account 
 Permit purchase of a smart card and creation of an anonymous account for that card 
 Accommodate lost/stolen/damaged cards assigned to a registered Customer Account 

and provide new media as needed 
 Set up/modify a recurring payment/replenishment of a fare product for a Customer 

Account 
 Provide Auto-replenishment set-up, modifications and discontinuance 
 Resolve Complaints and Discrepancies; 
 Provide Prices for fare products; 
 Send out Statements; 
 Accommodate Group Fares  
 Provide necessary refunds - individual and system wide. 
 Accept payment for an anonymous account fare product 
 Modify recurring payment methods for Customer Accounts, including the acceptance of 

Transit Benefits 
 Reply to mail-in applications for fare media and account set up 
 Assist Employers and institutional entities in the operation of their systems and 

operations 

Customer Support Center representatives shall be trained to complete calls within three 
minutes.  Supervisors shall monitor Customer Support Center representative call lengths and 
shall log on for calls no later than forty-five (45) seconds after the call is received. 

For each Customer call transferred to a Customer Support Representative, the Call Detail 
Record shall include details invoked during the interaction between the Customer and the 
Representative.  All Call Detail Records shall be transferred to the CDS 

Contractor shall be responsible for recruiting, training, managing and providing feedback to 
Customer Support Center representatives to ensure a professional representation of services 
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delivered by CTDOT to the public.  The Contractor is a representation of CTDOT.  CTDOT 
reserves the right to replace the Customer support management operations if performance is 
not considered representative of CTDOT. 

39.8.2 Performance	Monitoring	

The Contractor shall enable CTDOT to monitor the performance of the Customer Support 
Center by reporting on Key Performance Indicators (KPI) in clearly measurable terms.  The 
following levels of performance shall be met and demonstrated through ongoing data capture 
and reporting: 

 Time of completion of fare media order (received via mail, internet). This time shall not 
exceed two (2) business days after receipt of the order; 

 Time for handling incoming mail requests (i.e. applications, information requests) and 
outgoing mail.  This time shall not exceed two (2) business days after receipt of the mail 
request; 

 Average number of seconds a caller spends waiting for a Customer Support Agent to 
answer the phone after being placed in the Queue.  This time shall not exceed forty-five 
(45) seconds between the hours of identified staffed hours; 

 Availability of a Customer Support Agent or the IVR to respond to Customer calls.  The 
wait time shall not exceed two (2) minutes; 

 Time between a reported lost/stolen fare media and the fare media being added to the 
appropriate invalid cards list(s) in the NFTS.  This time shall not exceed one (1) hour 
between the staffed hours;  

 Customer satisfaction rating of Support Center activities. 
 

This option may be exercised by CTDOT at any time prior to the completion of warranty.  For 
pricing purposes, the yearly cost shall be provided, using a base year of 2016.  To permit 
exercising of the option at a later time, Contractor shall provide escalation rates for years 2017 
through 2020. Which shall be applied as necessary to match the time of option execution. 

39.9 On‐Site	Maintenance	Services	
If CTDOT exercises an option, the Contractor shall provide on-site hardware maintenance 
services as described herein for all Contractor-supplied devices.  Hardware Maintenance 
Services shall include both preventive and corrective maintenance activities defined as Levels 
1, 2, and 3, for an initial period commencing with installation of the NFTS and continuing for two 
years from the start of CTfastrak revenue service, with additional options, exercisable by 
CTDOT, for additional years of services as defined in the Contract documents. 

The option for Maintenance Services by NFTS shall be exercisable by NFTS sixty (60) days 
prior to the commencement of the effort of the Contract element.  The remaining options shall 
be exercisable by the CTDOT up to ninety (90) days prior to the expiration of the existing 
Contract element, unless otherwise noted.  

39.9.1 Definitions	

For the purposes of these optional hardware maintenance services, the following definitions 
shall apply. 

Available – An NFTS device shall be considered “available for revenue service” when all 
user interfaces are functional, all ticket types are available, and all payment 
modules are functional.  Exclusions include when a ticket type or payment 
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method is unavailable due to issues related to revenue servicing (which will be 
supplied by others), when data communications or other issues beyond the 
Contractor’s control preclude the acceptance of bank cards, failures due to 
vandalism, or when force majeure is in effect.   Because availability of the CDS 
will also affect acceptance of bank cards, and CDS availability is separately 
monitored and specified, failures due to CDS unavailability are also excluded. 

Availability – Availability shall be calculated as the percent total time devices in the population 
are available for revenue service, calculated at a per-minute granularity.  For 
example, if the population includes 10 PVs, for each hour, there are 600 “PV-
minutes” of possible revenue service.  If during an hour, one of the 10 PVs was 
out of service for 10 minutes, the availability for the hour would be calculated as: 

(9 PVs * 60 Minutes) + (1 PV * 50 Minutes) 
= 98.33% 

10 PVs * 60 Minutes 

For purposes of these optional services, availability shall be calculated and 
compliance assessed once per week. 

Weekday Morning Service – Shall be from 6:00 AM to 10:00 AM Monday through Friday, 
excluding recognized holidays 

Weekday Afternoon Service – Shall be from 3:00 PM to 7:00 PM Monday through Friday, 
excluding recognized holidays 

39.9.2 Service	Levels	

During the Hardware Maintenance Services period of performance, the Contractor shall provide 
preventive and remedial repair services such that the relevant NFTS equipment achieves the 
following levels of performance: 

A. For weekday morning service, PVs from Downtown New Britain to Union Station 
(inclusive) shall achieve an average availability of 98% 

B. For weekday afternoon service, PVs north of Parkville (Sigourney Street and all stations 
north) shall achieve an average availability of 98% 

C. For all other times, all PVs shall achieve an average availability of 95% 

D.  All MVMs shall achieve an average availability of 95% 

39.9.3 Maintenance	Services	

The Contractor shall perform all preventive and remedial maintenance services, including 
routine refurbishments, necessary to satisfy the Service Levels. 

39.9.3.1 Warranty	Services	

During the Hardware Warranty period, the Contractor shall perform all preventive maintenance, 
all warrantable hardware repairs, and all routine refurbishments for the fixed monthly fee 
stipulated for the optional Hardware Maintenance Services.  The Contractor shall invoice 
CTDOT for the Hardware Maintenance Services, and for the cost of non-warrantable repairs or 
replacements, on a monthly basis according to the terms and conditions set forth in this 
Contract.   The costs for non-warranty repairs and replacements shall be based on the MVM 
and PV Parts and Repair Pricing Manifest. 

The Contractor shall submit the MVM and PV Parts and Repair Pricing Manifest for CTDOT 
review and approval no more than 90 days after CTDOT exercises the option for Hardware 
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Maintenance Services, or 90 days after the Final Design Review, whichever is later.  CDRL 
39-7 

39.9.3.2 Post‐Warranty	Services	

Upon expiration of the Hardware Warranty (and the expiration of extended warranties for any 
repaired or replaced parts as stipulated herein), the Contractor shall repair or replace broken 
and defective parts at prices defined in the MVM and PV Parts and Repair Pricing Manifest.  
The Contractor shall continue to provide all preventive maintenance and routine refurbishments, 
necessary to maintain the required Service Levels, for the fixed monthly fee stipulated for the 
optional Hardware Maintenance Services. 

The Contractor shall invoice CTDOT for the Hardware Maintenance Services, including the cost 
of all repairs or replacements, on a monthly basis according to the terms and conditions set 
forth in this Contract. 

39.9.4 Services	Management	

During the Hardware Maintenance Services period of performance, the Contractor shall submit 
a weekly report to CTDOT indicating the service levels achieved during the prior week, and the 
prior 12 months.  At CTDOT request, the Contractor shall submit comprehensive documentation 
in support of the calculated Service Levels, including incident reports, repair histories, operating 
status logs, CDS data reports, etc. 

When service levels fail to achieve the levels required for the previous week, the Contractor 
shall provide written explanation describing the incidents or reasons for the shortcoming, and 
any steps being taken to prevent further occurrence. 

If the Contractor fails to meet the required Service Levels for three consecutive weeks, or if 
achieved Service Levels for one week are more than 5 percentage points below the levels 
required, the Contractor shall undertake immediate steps to rectify the problems.  Failure to 
correct such serious performance shortcomings within the next weekly reporting period may, at 
CTDOT’s sole discretion, result in payment penalties or constitute breach of Contract. 

39.10 Maintenance	Services	‐	by	Operator	
Options shall be provided for the performance of Level 1, Level 2 and Level 3 maintenance of all 
Contractor supplied devices which are presently defined as the responsibility of the operators.  
The options shall be separately available for each operator for both during and after the 
warranty services are provided.  Duration of the support shall be as follows: 

A. For those services that are provided during the warranty, they shall be provided through 
the completion of the hardware warranty 

B. For those services that are provided after the warranty, they shall be provided for a 
period of two (2) years. 

If CTDOT exercises the option to extend these maintenance services, the Contractor shall 
continue to provide these services for a period of an additional 2 years, commencing at the 
conclusion of the period of performance for the base contract.  The option shall be reviewed 
again every 2 years to determine if CTDOT wishes to exercise the subsequent 2 year option 
and this shall continue until either the CTDOT or the Contractor no longer wishes the option to 
be exercisable.  Costs for any 2 year option exercised shall be negotiated at that time with 
escalations not exceeding 5% per annum, unless justified by the Contractor based on additional 
services being provided or another external factor. 
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39.11 On‐Site	Technical	Support		
In addition to the initial on-site technical support provided at the start of revenue service, 
additional 60-day periods for this on-site technical support shall also be available as options to 
be exercised by CTDOT.  Up to ten (10) such periods shall be provided, individually exercisable 
by CTDOT, over a two year period.  This on-site support shall be provided after CTDOT’s 
approval of start date.  The support personnel shall assist in troubleshooting and correction and 
shall act as field instructors for CTDOT personnel who maintain, service, and use the TVMS.  
On-site Contractor personnel are subject to the approval of CTDOT.   

39.12 Solar	Power	for	Station	Equipment		
As specified, station equipment shall primarily operate using a wired power source.  To facilitate 
Platform Validator equipment installation at some remote (fixed route) locations, an option shall 
be provided to incorporate a self-contained solar power system for these items. Effort for this 
wireless implementation shall include both the design of the subsystem to ensure that 24/7 
operation is maintained and the equipment suffers no degradation of operation or function when 
the solar power is used, as well as the actual implementation at the devices in the field. The 
Contractor may decline bidding on this option.  

39.13 Additional	Fare	Media	
The Contractor shall offer options for CTDOT to purchase additional fare media, of any type 
used within the system and initially provided by the Contractor.  The unit prices provided for 
these fare media shall be for the five (5) years after the commencement of revenue service for 
Phase 1 and shall be for any quantity of fare media up to and including the maximum identified.  
CTDOT shall be able to exercise the option for any fare media at any time and in any quantities 
desired.  Contractor shall provide the fare media no later than sixty (60) days after each option 
for that fare media is exercised. 

39.14 Extended	System	Administration	Services	
As part of the CDS hosting services, the Contractor is also responsible for providing all system 
administration services to ensure proper and secure operation of the NFTS.  When the hosting 
of the CDS ends, CTDOT shall have the option of the Contractor continuing to provide these 
system administration services for a period of two (2) years.  This option must be exercised by 
CTDOT not less than sixty (60) days prior to the expiration of the CDS hosting agreement, 
including any and all exercised options. 

39.15 Option	‐	Additional	Equipment	
CTDOT shall be able to purchase additional units of the equipment identified within these 
technical specifications through the completion of the base warranty period.  Up to five (5) units 
or ten (10) percent of the total units of a particular equipment type shall be able to be purchased 
by CTDOT. All Additional Equipment purchased shall be Factory Tested and Inspected and fully 
warranted for two years or through the warranty period, whichever occurs later. All hardware, 
software, parts and modules shall be similar, compatible and perform identically with the 
existing units provided under these specifications.     



   
  

  NFTS – Scope of Work Page 380 

 If the units are purchased prior to the completion of the final design review for that 
equipment type, the costs per unit shall be as identified within the Price Schedule. 
If the units are purchased after the completion of the final design review for that 
equipment type but before warranty completion, the costs per unit shall be as identified 
within the Price Schedule plus annual escalation based on the same year U.S 
Department of Commerce Producer Price Index, calculated from the date of completion 
of the final design review for that equipment type. 
 



 

 

 

 

 

SCHEDULE B 

PRICE PROPOSAL 

   





BASE SYSTEM Total Cost

1 Form B ‐ BRT Stations ‐$                                                   

2 Form C ‐ Buses ‐$                                                   

3 Form D ‐ Central Data System ‐$                                                   

4 Form E ‐ Special Tools and Spare Parts ‐$                                                   

5 Form F ‐ Fare Media ‐$                                                   

6 Form G ‐ Fixed Costs ‐$                                                   

7 Form H ‐ Customer Support System ‐$                                                   

8 Form I ‐ Support Services ‐$                                                   

9 TOTAL BASE SYSTEM COST ‐$                                                   

Date

Proposer

Name

Signature

Title

Price Schedule Form

Form A ‐ Summary
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Item Section Description Unit Price Item Total*

Equipment Base Qty.

1 16 Platform Validators 25 0.00

2 17 MVMs 3 0.00

3 20 HFITs 10 0.00

4 20 Spare HFITS 5 0.00

5 20 HFIT Docking Stations 10 0.00

6 20 Spare HFIT Docking Stations 5 0.00

Communications and Power Hardware and Materials

7 30.6 Station Network Hardware 25 0.00

Implementation/Installation Tasks

8 16 Platform Validators 25 0.00

9 30.6 Station Network Hardware 25 0.00

10 17 MVMs 3 0.00

BRT, Total of Items 1 through 10

Also Entered on Proposal Form A Item 1
$0.00

CTDOT NFTS

Form B ‐ BRT Stations
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Item Section Description Unit Price Item Total*

Equipment Base Qty.

1 11 Validating Fareboxes 515 0.00

2 11 Spare Validating Fareboxes 10 0.00

3 22 Garage Computer System ‐ Hardware and Software 6 0.00

4 15.2.1 Stand Alone Vaulting Stations‐ Validating Fareboxes 8 0.00

5 15.2.2 Through the Wall Vaulting Stations‐ Validating Fareboxes 5 0.00

6 15.6 Portable Data Unit ‐ Validating Fareboxes 18 0.00

7 11.12 Spare Cashboxes ‐ Validating Fareboxes 4 0.00

8 15.5 Audit Units ‐ Validating Fareboxes 16 0.00

9 14 Non‐Registering Fareboxes 29 0.00

10 14 Spare Non‐Registering Fareboxes 2 0.00

11 15.2 Vaulting System ‐ Non‐Registering Fareboxes 4 0.00

12 14 Spare Cashboxes ‐ Non‐Registering Fareboxes 2 0.00

13 12 Stand Alone Processsors 29 0.00

14 12 Spare Stand Alone Processors 6 0.00

Communications

15 22 Bus Facility Communications including Wireless Access Points as required 6 0.00

16 13 Vehicle Data Communications 544 0.00

Implementation/Installation Tasks

17 11 Validating Fareboxes 515 0.00

18 14 Non‐Registering Fareboxes 29 0.00

19 12 Stand Alone Processsors 29 0.00

20 22 Bus Facility Communications including Wireless Access Points as required 6 0.00

21 22 Garage Computer System ‐ Hardware and Software 6 0.00

22 15.2.1 Stand Alone Vaulting Stations‐ Validating Fareboxes 8 0.00

23 15.2.2 Through the Wall Vaulting Stations‐ Validating Fareboxes 5 0.00

24 15.2 Vaulting System ‐ Non‐Registering Fareboxes 4 0.00

25 13 Vehicle Data Communications 544 0.00

Buses, Total of Items 1 through 25

Also Entered on Proposal Form A Item 2
$0.00

CTDOT NFTS

Form C ‐ Buses
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Item Section Description Quantity Unit Price Item Total

Fees

1 21.2 Monthly CDS Hosting Fee 60 0.00

Equipment

2 21 Primary CDS Hardware and Software ‐ Hosted Operation 1 0.00

3 24.1 Test CDS Hardware and Software ‐ Hosted Operation 1 0.00

Communications

4 21.5 Network Infrastructure 1 0.00

Implementation/Installation Tasks

5 21 Primary CDS Hardware and Software ‐ Hosted Operation 1 0.00

6 24.1 Test CDS Hardware and Software ‐ Hosted Operation 1 0.00

7 21.5 Network Infrastructure 1 0.00

Central Data System, Total of Items 1 through 7

Also Entered on Proposal Form A Item 3
$0.00

CTDOT NFTS

Form D ‐ Central Data System
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Item Section Description Quantity Unit Price Item Total

Test Equipment

1 24.6 Sets of Special Tools (attach List and Quantities)  6 0.00

2 24.1 Test Lab Equipment 1 0.00

3 24.6 Portable Test Equipment per Facility (attach List and Quantities)  6 0.00

Installation

4 24.1 Test Lab 1 0.00

Spare Parts

5 28.3 Recommended Spare Parts (attach List and Quantities) LS 0.00

Special Tools and Spare Parts, Total of Items 1 through 5

Also Entered on Proposal Form A Item 4

*LS = Lump Sum

$0.00

CTDOT NFTS

Form E ‐ Special Tools and Spare Parts
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Item Section Description Quantity Unit Price Item Total

Fare Media

1 25.2 Long Term Contactless Fare Media 200000 0.00

2 25.3 Die Cut Limited Use Media (LUM) 50000 0.00

3 25.4 Roll Stock LUM 75 0.00

4 25.5 Adhesive Fare Media 10000 0.00

5 25.6 Employee Media 3500 0.00

6 25.7.3 Blank Bar Code Media Perforated Sheets 3000 0.00

7 25.7.2 MVM Bar Code Ticket Rolls 500 0.00

8 25.7.1 MVM Receipt Stock 100 0.00

9 25.7.1 Receipt Stock for APOSs (Rolls) 100 0.00

10 25.7.1 Farebox Bar CodeTticket Stock (Rolls of 800) 3000 0.00

11 25.8 Farebox Magnetic Ticket Stock 1200 0.00

12 25.7.1 Receipt Stock for HFITs (Rolls) 100 0.00

Fare Media, Total of Items 1 through 12

Also Entered on Proposal Form A Item 5
$0.00

CTDOT NFTS

Form F ‐ Fare Media
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Item Section Description Quantity Unit Price Item Total

Fixed Costs

1 27.1 Program Management LS 0.00

2 28 Design Reviews LS 0.00

3 29.3 Factory Acceptance Testing LS 0.00

4 31 Post‐Installation Testing LS 0.00

5 34 Manuals LS 0.00

6 36 Training LS 0.00

7 37 Intellectual Property Deliverables LS 0.00

8 ITP Bonds LS 0.00

9 SLA Licenses and Permits required by Governmental Authority LS 0.00

Fixed Costs, Total of Items 1 through 9

Also Entered on Proposal Form A Item 6
$0.00

CTDOT NFTS

Form G ‐ Fixed Costs
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Item Section Description Quantity Unit Price Item Total

Equipment Base Qty.

1 19.4.1 Admin POS 6 0.00

2 23 Customer Support System Hardware and Software, Including Web Portals LS 0.00

3 24.3 Smart Card Support Equipment LS 0.00

4 26 Mobile Ticketing Software ‐ Complete LS 0.00

5 Other Necessary Customer Support System Equipment (Attach List) LS 0.00

Customer Support System, Total of Items 1 through 5

Also Entered on Proposal Form A Item 7

*LS = Lump Sum

$0.00

CTDOT NFTS

Form H ‐ Customer Support System
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Item Section Description Quantity Unit Price Item Total

1 18 Retail Sales Service ‐ Monthly ‐ Years 1‐5 60 0.00

2 33.1 System Warranty ‐ Hardware ‐ Monthly 24 0.00

3 33.2 System Warranty ‐ Software ‐ Monthly 24 0.00

4 26 Mobile Ticketing Transaction Cost per Ticket Sale ‐ Year 1 (Pro‐rated as necessary) 250000 0.00

5 26 Mobile Ticketing Transaction Cost per Ticket Sale ‐ Year 2 (Pro‐rated as necessary) 250000 0.00

6 26 Mobile Ticketing Transaction Cost per Ticket Sale ‐ Year 3 (Pro‐rated as necessary) 250000 0.00

7 26 Mobile Ticketing Transaction Cost per Ticket Sale ‐ Year 4 (Pro‐rated as necessary) 250000 0.00

8 26 Mobile Ticketing Transaction Cost per Ticket Sale ‐ Year 5 (Pro‐rated as necessary) 250000 0.00

Customer Support System, Total of Items 1 through 8

Also Entered on Proposal Form A Item 8
$0.00

CTDOT NFTS

Form I ‐ Support Services
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Item Description Hourly Rate Annual 

Optional Contract Labor, Hourly Rates

1 Software Programming

2 Mechanical Hardware Design Engineering

3 Electrical Hardware Design Engineering

4 Documentation Development

5 Factory Qualification Testing

6 Program Management

7 Training Development

8 Shop Labor

9 Project Manager

10 Project Engineer

11 Field Electronic Technician

12 Software and System Engineer

13

14

15

16

17

18

19

20

21

22

Other

Form O1
Hourly rates for additional services after contract award (not included in total price)

Option 1 ‐ Contractor Labor Rates
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Item Section Description Quantity Unit Price Item Total

Warranty and Maintenance

1 39.1 Extended Hardware Warranty Services ‐ All Levels, after warranty ‐ 2 year period LS 0.00

2 39.2 Extended CDS Hosting Services ‐ 2 year period  LS 0.00

3 39.3 CDS Migration  LS 0.00

4 39.5 Extended Web Portal Hosting Services ‐ 2 year period  LS 0.00

5 39.6 Extended Retail Sales Services ‐ 2 year period  LS 0.00

6 39.7 Extended (Post Warranty) Software Support Services ‐ 2 year period  LS 0.00

7 39.8 Customer Services Call Center Services ‐ 2 year period  LS 0.00

8 39.9 Extended Onsite Maintenance Services ‐ 2 year period  LS 0.00

9 39.14 Extended System Administration Services ‐ 2 year period LS 0.00

10 39.4 Extended Revenue Services ‐ 2 year period  LS 0.00
11 39.10 Maintenance Services ‐ Level 1, during warranty  LS 0.00

12 39.10 Maintenance Services ‐ Level 1, after warranty ‐ 2 year period  LS 0.00

13 39.10 Maintenance Services ‐ Level 2, during warranty  LS 0.00

14 39.10 Maintenance Services ‐ Level 2, after warranty ‐ 2 year period  LS 0.00

15 39.10 Maintenance Services ‐ Level 3, after warranty ‐ 2 year period  LS 0.00

16 39.11 Extended On‐Site Technical Support (60‐day periods) 10 0.00

17 39.12 Solar Power for PVs ‐ Design Effort (This Line Item Price is not Mandatory) LS 0.00

18 39.12 Solar Power Implementation for PVs (This Line Item Price is not Mandatory) 3 0.00

19 39.13 Additional Fare Media  TBD

20 14 Additional Non‐Registering Fareboxes, 0 ‐ 10 each 10 0.00

21 14 Additional Non‐Registering Fareboxes, 11 ‐ 25 each 15 0.00

22 19.4.1 Additional Admin POS 2 0.00

*LS = Lump Sum

CTDOT NFTS

Form O2 ‐ Optional Equipment and Support Services
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USDOT  United States Department of Transportation 
 
 

Introduction 
 
The Federal Transit Administration (FTA) requires grantees undertaking major capital 
projects to prepare a Project Management Plan (PMP). Section 5327 of the Safe, 
Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users (SAFETEA-
LU), signed into law on August 10, 2005, now requires that a Safety and Security 
Management Plan (SSMP) must be referenced or included as part of the Project 
Management Plan (PMP).  This new regulation codifies into Federal law practice 
previously contained in FTA’s Full Funding Grant Agreement (FFGA) Circular 5200.1A, 
Chapter II, Section 6, issued on December 5, 2002.  Additional requirements and 
guidance for SSMPs are provided by FTA in Circular 5800.1 (Safety and Security 
Management Guidance for Major Capital Projects, August 1, 2007) and Safety and 
Security Management in Rail Transit Projects, June 2007. 
 
The Fourth Edition of the “New Britain-Hartford Busway Project Management Plan” was 
issued in November 2012. This SSMP was revised to be consistent with the updated 
PMP and to conform to the current status of the Project’s development.  The initial SSMP, 
dated August 4, 2006, was updated as the Second Edition on November 20, 2009 to 
incorporate updated FTA guidance.  It was most recently updated on June 4, 2012 as the 
Third Edition, which was used as the baseline for this version, the Fourth Edition.   
Modifications to the SSMP are performed in response to comments received from the 
FTA’s Project Management Oversight Consultant (PMOC), whenever the PMP is revised, 
and as required during the life of the project. 
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Apart from meeting FTA requirements, the SSMP aids the management team in 
identifying the tasks necessary for a successful project, and the people, methods, 
resources, and lines of communication needed to carry out those tasks. It also 
communicates to all project participants the project’s purpose and the roles, 
responsibilities and authorities assigned to each member of the project team. 
 
The CTfastrak Project is committed to maintaining the SSMP and ensuring that it is 
updated to reflect significant changes in the project organization, administrative policies 
and procedures, contracting conditions, budget and schedule, and other significant 
matters affecting management of the project. 
 
A companion document to the SSMP is the Safety and Security Certification Plan 
(SSCP), which was published on February 26, 2009.  It is currently being updated to 
achieve compatibility with the PMP and SSMP. 
 
Note that until June 2013, the PM Team included a Safety and Security Consultant with 
well-defined responsibilities and authority for leading safety and security activities and 
developing documentation.  In June 2013, with the CTfastrak Project in the construction 
phase and approaching the operational readiness phase, and with safety and security 
processes firmly established, the approach to safety and security management has been 
modified.  Following the previously established safety and security plans and processes, 
other PM Team Members will have greater responsibility for implementing the safety and 
security program using existing staff and the guidance and services of Transportation 
Resource Associates, Inc. (TRA), a transit safety and security consultant experienced in 
meeting FTA major transit project safety and security requirements related to operational 
readiness and certification.  As part of this transition process, the SSCRC’s mission and 
composition has been reevaluated and appropriate changes made.        
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1 Management Commitment and Philosophy 
 

The Safety and Security Management Plan (SSMP) has been developed and is 
administered by the CTfastrak Project (previously referred to as the New Britain-
Hartford Busway Project) as a proactive element of the project’s System Safety and 
Security Program. The SSMP defines the safety and security requirements applicable to 
the project and how these requirements are achieved. The SSMP defines the safety 
and security of project personnel, including contractor and consultant personnel. It 
further defines the system safety and security organization including safety and security 
related committees and consultant/contractor support staff, and requirements for 
training, site safety and security, accident/incident reporting and investigation, 
Contractor compliance, and enforcement of all other system safety and security 
requirements. The SSMP functions as the primary mechanism through which internal 
and external system safety, security, and regulatory requirements are achieved 
throughout the life-cycle of the project. 

1.1 System Safety and Security Policy Statement 
 

The CTfastrak Project has been developed with the mission and objective to provide 
safe, secure, reliable and effective transportation services to all users, while minimizing 
vandalism and property destruction associated with vehicles, facilities, and systems. 
System Safety and Security is a primary concern that affects all levels of project 
activities including planning, design, construction, procurement, testing, training, 
operations and maintenance. 
 
Therefore, all project personnel are charged with the responsibility of promoting the 
safety and security of passengers, employees, and the general public who come in 
contact with the CTfastrak Project during each project phase. The safety and security of 
our customers and our employees are our greatest responsibility. All employees and 
contractors of the CTfastrak Project are expected to conduct their duties in a safe 
manner that will prevent and minimize injuries and property damage, throughout each 
project phase. All employees and contractors are also required to bring any conditions 
perceived to affect security to the attention of project management. Each employee 
must operate safely; use equipment, tools and materials properly, and be totally familiar 
with work rules and procedures for their areas of responsibility. Each employee shall 
take an active role in the identification and reporting of hazards and potential system 
threats and vulnerabilities. Supervisors shall actively participate in the assessment and 
resolution of hazards, threats, and vulnerabilities, and shall fully cooperate with project 
safety staff. 
 
CTfastrak Project management provides leadership in promoting safety and security 
throughout the organization. Executive staff is fully responsible for safety policy, goals, 
and objectives. Project management provides the authority, support and resources to 
establish and maintain high safety and security standards for the project. Connecticut 
Department of Transportation (CTDOT) staff and contractor employees shall comply 
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with the provisions of the SSMP and shall fully cooperate with the safety staff in 
achieving CTfastrak Project’s safety and security goals and objectives. 

1.2 Purpose of SSMP 

 
The purpose of the CTfastrak SSMP is to provide guidelines and a process to facilitate 
the application of system safety and security concepts and requirements to aid in the 
management of project risk; providing a formal structure, which supports the forward-
looking identification and control of system hazards, and potential threats and 
vulnerabilities. 

1.3 Scope of SSMP 

 
This SSMP applies to all project development activities through preliminary engineering, 
final design, construction, integrated testing, demonstration, and operations. The scope 
encompasses the following: 
 
 System-wide Elements – includes voice and data communications, CCTV, grade 

crossing and traffic control systems, intrusion detection systems, fare collection, 
supervisory and data acquisition control systems, fire protection and suppression 
systems, and auxiliary vehicles and equipment. 

 
 Fixed Facilities - includes stations and shelter stops, and parking facilities. 

Equipment installed in these fixed facilities, such as HVAC, lighting, plumbing is 
considered part of the facility. 

 
 Safety, Security, System Assurance, Operational, and Maintenance Plans and 

Procedures - which may include items such as System Safety and System 
Security Program Plans, Emergency Response Plans, training programs, 
operating rules and procedures, emergency operating rules and procedures and 
system activation plans. 

 
 The SSMP documents technical and management strategies for the 

identification, assessment, prevention, and control of safety hazards and security 
threats and vulnerabilities during each project phase from planning to initiation of 
operations. Accordingly, the SSMP, in conjunction with the SSCP, previously 
referred to as the SSC Program Plan, SSCPP), provides critical support for the 
successful initiation of the project into revenue operations.  

 
The SSMP promotes continual improvement in safety and security, guiding the 
CTfastrak Project’s efforts to ensure that: 
 
 in each project phase, safety hazards and security threats and vulnerabilities will 

be identified and assessed, and documented action will be taken to resolve and 
track them; 
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 appropriate codes, guidelines, and standards have been reviewed to provide a 
basis for safety and security considerations in the project design criteria and 
specifications, and project drawings and specifications are in conformance with 
the adopted design criteria; 

 facilities, systems, vehicles, and equipment are constructed, procured, installed, 
inspected and tested in accordance with adopted safety and security 
requirements, design criteria and manuals; 

 necessary verification tests, safety and security plans, operating procedures and 
manuals, training, and rulebooks are developed prior to revenue operations; and 

 personnel are trained and qualified to operate and maintain the system and 
respond to emergencies, and emergency response organizations are familiar 
with the project’s revenue operation and emergency procedures. 

1.4 SSMP Goals 

 
CTfastrak Project management’s primary goal in implementing this SSMP is to ensure 
that the final project placed into revenue service is safe and secure for passengers, 
employees, public safety personnel, and the public. Secondary goals that further 
support the primary goal are to provide: 
 
 clear determinations regarding acceptable safety and security risks, articulated in 

policy by the project’s executive management team; 
 verification that an acceptable level of safety and security is designed into the 

transit project; 
 consistent evaluation of safety and security risk throughout the project 

development process; and 
 consistent application of safety and security verification activities to support 

initiation of the project into revenue service. 
 

1.5 SSMP Objectives 

 
The objectives established to meet the goals of the SSMP include:  
 
 establish criteria for acceptable levels of risk, signed-off by the  SSCRC 

Chairperson, to guide the review and evaluation of safety and security issues 
throughout the project; 

 
 provide mechanisms for the formal identification, consideration, elimination or 

control of hazards and vulnerabilities to passengers, employees, contractors, 
emergency responders, and the general public; 

 
 verify that appropriate codes, guidelines and standards have been reviewed to 

provide a basis for safety and security considerations in the design criteria and 
that design criteria conformance checklists have been developed and 
implemented to document this review; 
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 verify that appropriate specifications and drawings are in conformance with the 

design criteria and that design conformance checklists have been appropriately 
developed, completed, and certified; 

 
 verify that contract deliverables (facilities, systems and equipment) are reviewed 

against the contract specifications and drawings (including all engineering 
changes) for compliance with safety and security requirements, using checklists 
to document construction specification conformance; 

 
 validate the necessary tests and safety plans, safety-related operating and 

maintenance procedures and training, and the rule book to ensure safety and 
security for operational service;  

 
 verify the emergency preparedness and operational readiness of the project 

initiated into revenue service;  
 
 ensure that safety and security requirements are addressed in each phase of the 

project through the enactment of policies and the use of procedures that promote 
system safety and security;  

 
 ensure safety and security considerations are addressed and adequately 

evaluated and resolved throughout all project phases; 
 
 maintain a level of project safety and security that meets or exceeds regulatory 

requirements, and levels experienced by similar U.S. bus rapid transit operations; 
 
 ensure all contract agreements and specifications, including standard 

specifications and procurement documents, include specific language requiring 
contractor compliance with all project, state, Federal, and local safety and 
security requirements; 

 
 ensure that the Contractor implements the required procedures, plans, practices 

and processes to achieve compliance with the requirements of the System 
Safety and Security Program and other state, federal, and local regulations 
through audits and other reviews of contractor procedures, plans, practices and 
processes; 

 
 heighten safety and security awareness among all project participants; and 

enable project personnel to identify, eliminate, minimize, and/or control hazards, 
threats and vulnerabilities, and their associated risks prior to their resulting in a 
loss (i.e., injury, illness, death, system loss, property damage, or property loss); 

 
 require that all proposed designs incorporate and consider system safety and 

security features as an integral part of designs from the Preliminary Engineering 
to the Final Design phases of the project; 
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 include in contract documents and specifications, minimum requirements 

regarding safety and security, such as those pertaining to experience and 
qualifications, regulatory requirements, training, accident/incident identification 
and prevention, emergency preparedness and response, and safety and security 
program enforcement which must be met by contractors of the project; 

 
 require all applicable employees and contractors undergo appropriate safety and 

security training and establish a monitoring program to verify and document 
contractor activities for compliance with accepted and required safety and 
security practices;  

 
 require, during the design, construction, testing, and pre-revenue operational 

phases, employees, consultant and/or contractor staff  undergo appropriate 
transit safety and security training, as well as job-specific and/or site-specific 
safety training; 

 
 assign responsibilities related to system safety and security policies, procedures, 

and requirements and establish a monitoring program to verify and document 
compliance with these requirements; 

 
 require contractors to thoroughly investigate all accidents/incidents including 

fires, injuries and near misses to determine root causes; 
 
 thoroughly evaluate the system safety and security implications of all proposed 

system modifications, prior to implementation, to ensure new hazards will not be 
created; 

 
 minimize system modifications during the pre-revenue operational stage by 

establishing and utilizing safety and security controls from system design to the 
procurement and construction stages; and 

 
 thoroughly evaluate and verify the operational readiness of the system, prior to 

the start of revenue operations. 
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2 Integration of Safety and Security into Project Development 
 

CTDOT is responsible for all transportation programs and projects for Connecticut 
involving highways, airports, ferries, port operations, highway safety and public transit 
including Bus Rapid Transit (BRT) facilities. As such, CTDOT is responsible for the 
management, design, construction and acceptance of the CTfastrak Project. After 
CTDOT accepts the construction, it will take ownership and assume responsibility for 
start-up, operations, safety, security and maintenance of the completed CTfastrak 
Project. 

2.1 Safety and Security Matrix 

 
This matrix (on the following page) identifies all safety and security activities that have 
been, or will be, performed for the project during preliminary engineering, final design, 
construction, integrated testing, demonstration and operations. 
 

2.2 Procedures and Resources 

 
The SSMP has been drafted to expand on and augment the safety and security 
requirements of the PMP. It explains how the safety and security discipline is 
integrated into the project design, construction, training, testing, verification and 
revenue service. The SSCP has been developed as a separate document to describe 
the SSC program and tasks to be performed to achieve final SSC of the completed 
project. The SSC process assists in identifying and eliminating hazards throughout all 
project phases. 

 

2.2.1 Organizational Strategy 
 

CTDOT's organizational strategy for the CTfastrak Project with regard to project 
development and implementation includes: 
 
 Utilization of in-house staff to prepare grant related documentation; to oversee 

the program; to independently review and approve deliverables during design; to 
administrate, survey, measure, and inspect construction or oversee construction 
engineering and inspection by a consultant; 
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Figure 2-1: Safety and Security Activities Matrix  
 

Safety and Security Activities Matrix 

TASK 
Task 
Type PE

 

FD
 

C
O

N
 

IN
 T

ST
 

D
EM

 

O
PS

 

Develop Safety and Security Policy Statement MGT      

Establish Responsibilities for Safety and Security throughout 
the Project 

MGT       

Develop Safety and Security Management Plan MGT       

Establish Safety and Security Committees MGT      

Create Safety and Security Responsibilities Matrix  MGT      

Develop Safety and Security Certification Plan  MGT/ENG      
Develop and Implement Hazard and Vulnerability Resolution 
and Tracking System 

MGT/ENG       

Prepare Preliminary Hazard and Vulnerability List MGT/ENG      

Identify Safety and Security Certifiable Elements  ENG/MGT      

Establish Safety and Security Certifiable Items List  ENG      

Establish Safety and Security Configuration Management  ENG       

Create Safety and Security Certification Project Folders MGT       
Perform Preliminary Hazard Analysis and Threat and 
Vulnerability Analysis 

ENG       

Prepare Safety and Security Design Criteria ENG      
Perform Safety and Security Review of Preliminary  Operations 
and Maintenance Procedures 

MGT       

Perform Safety and Security Design Reviews & Additional 
Hazard and Vulnerability Analysis 

ENG/MGT       

Develop Design Criteria Conformance Checklists ENG       
Complete Design Criteria Conformance Checklists ENG       
Develop Test and Evaluation Requirements ENG      

Develop Specification Conformance Checklists ENG       
Complete Specification Conformance Checklists ENG       
Issue Notices and Occupancy Permits  MGT       
Issue Certificates & Complete Folders MGT       
Complete Integrated Tests ENG       
Review of Engineering Change Orders & Waivers MGT/ENG       
Complete Operational Readiness Review MGT/ENG       
Perform Final Safety and Security Compliance Assessment MGT/ENG       
Issue Final Safety and Security Certification MGT       
Issue Final Safety and Security Verification Report MGT       

MGT = Management 
ENG = Engineering 

PE = Preliminary Engineering 
FD = Final Design 
CON = Construction 
 

IN TEST = Integrated Testing 
DEM = Demonstration 
OPS = Operations 
 

Checks () indicate the initiation of the activity, and shaded arrows () indicate on-going performance. 
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 delegation of responsibility to a Program Management (PM) consultant for 
preliminary and select final engineering design, program scope, schedule and 
cost reporting; project safety and security assurance including the certification 
process and oversight of construction safety and security; independent review 
and comments on deliverables from Final Designers; and subcontracted 
construction management services; 

 delegation of responsibility to Final Designers for Final Design, and contract 
progress, schedule and budget reports; 

 utilization of contractors for construction and contract schedules; 
 utilization of in-house and PM staff to develop policies for bus operations, safety 

and security, roadway and station maintenance; 
 utilization of in-house staff to procure BRT fleet; and 
 utilization of public transit providers to provide bus operations under contract to 

CTDOT. 
 

2.2.2 Program Management Approach 
 

The CTfastrak program management approach features a nucleus of experienced 
transportation and transit professionals and relies on a program management 
consultant (PM) – Baker – to augment and support the CTDOT workforce. The PM will 
support CTDOT staff in program management functions necessary to maintain, monitor 
and verify the project schedule and budget. The advantages of this approach are 
reduced overhead, minimization of staffing-up time, maximization of flexibility in 
regulating the workforce and elimination of any staff reduction process at the end of the 
project. The project management approach will include the following: 
 
 Organization, mobilization and direction of the work 
 Execution of design, procurement and construction 
 Project controls, including cost control, change control, scheduling, materials 

control, and quality control 
 Coordination and management of the work of consultants and contractors 
 Administration and project procedures 
 Quality 
 Safety and Security 
 Program and Project Management 
 Administrative and technical support 

 
The objective of this approach is to provide assurances that risk management, safety 
and security analysis, and corresponding verification requirements will be applied to the 
CTfastrak project, and that the results will be tracked through to acceptance or 
resolution throughout the project life cycle. 
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2.2.3 Safety and Security Related Procedures and Instructions 
  

Written procedures and instructions have been developed for activities affecting safety 
and security in design, procurement, manufacturing, and construction as applicable to 
the work performed. Procedures and instructions have  been developed to guide the 
preparation and management of critical safety and security documents and activities, as 
depicted in the Safety and Security Activities Matrix (Figure 2-1). 
 
These procedures contain a statement of the purpose and scope, and any references to 
appropriate codes, standards, or specifications. In developing these procedures, 
consideration has been given to identifying and acquiring any special equipment, skills, 
or capabilities needed to ensure their performance. The procedures and instructions 
also contain formats for the records needed to ensure that the procedures and 
instructions are followed and documentation requirements are understood. 
 
Key CTDOT and CTfastrak policies, procedures and instructions that have safety and 
security implications are described in detail in Section 1.2.1 of the CTfastrak Quality 
Management Plan. 
 

2.2.4 Configuration Management for the Control and Dissemination of 
Documents and Records  

 
Procedures for the control and dissemination of CTfastrak Project documents and 
records are included in: the CTfastrak Quality Management Plan in Section 1.2.3, 
Control of Documents and Section 1.2.4, Control of Records, and in the Document 
Management Plan, Appendix A of the PMP.   

 
A Configuration Management Plan is included as Appendix B of the PMP. The 
Configuration Management Plan for the CTfastrak Project includes procedures to 
define, evaluate, identify, control and record the baseline attributes, budget, schedule, 
performance, and function. It accentuates the technical coordination processes for the 
successful interface and functionality of disparate systems and designers. It serves as 
an aid to maintaining consistency between the CTfastrak’s performance, functional and 
physical attributes and its requirements as to design and operations. The Configuration 
Management Plan enhances and reinforces technical coordination by defining the 
project baseline and controlling changes to this baseline as design and construction 
progress.   
 
The Configuration Management Plan identifies the baseline documentation, establishes 
configuration items and related baseline conditions, summarizes the formal 
configuration change controls, introduces configuration status accounting via records 
and status tracking, and describes audit process for baseline documents (e.g.,  



Connecticut Department of Transportation   CTfastrak Project 
 

 

Safety and Security Management Plan, Fourth Edition, Draft, August 9, 2013 2-5 

 

deliverables) that define the project baseline. 
 

2.2.5 Resources Allocated to Address Safety and Security Activities 
 
The CTfastrak Project management team will ensure that: 
 
 all identified safety and security tasks will be performed throughout the project by 

construction contractors and consultants; 
 designated project and construction contractor personnel are assigned 

responsibility for safety and security; 
 resources are assigned for the performance of specified safety and security 

activities; and 
 policies and procedures that require management review and evaluation of 

safety and security activities are developed. 

2.3 Interface with Management 
 

Responsibility for administration of the CTfastrak Project through all of its phases rests 
with the CTDOT CTfastrak   Program Director who reports directly to the CTfastrak 
Program Administrator with oversight from CTDOT Executive Managers. Accordingly, 
the Program Director will be the "person in charge" at any given stage of the Project. 
CTDOT Executive Managers include the Commissioner, Deputy Commissioner, Chief 
Engineer and Construction Bureau Chief.  CTfastrak organization charts are depicted in 
the PMP. 
 
Key CTDOT, CTfastrak and construction contractor personnel and participants have 
been assigned roles and responsibilities for implementing safety and security 
requirements, programs and activities. This facilitates the integration of safety and 
security into the design, construction, testing, and operation phases of the CTfastrak 
Project.  It also allows for better alignment and coordination of safety and security 
activities with project engineering, quality assurance, control activities, and programs. 
The following provides a summary of the roles and responsibilities of key CTfastrak 
Project personnel:  
 

2.3.1 Program Director  
 
The Program Director continues to manage and direct the design development and 
construction of the CTfastrak Project. The Program Director’s primary role on the 
project is to provide general project oversight and to support the entire CTfastrak 
Project organization. This role focuses on issues regarding planning, programming, 
budgeting, implementation, and conferring with the FTA and other governmental 
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agencies on sensitive matters. The Program Director attends the monthly program 
meetings with the CTDOT Project Managers, chairs the quarterly executive briefings 
with CTDOT management, and attends the FTA/PMOC quarterly review meetings. The 
Program Director also provides continuity on the project among CTDOT offices both on 
technical matters and contract administration. 
 
The Program Director continues to design, implement, and administer a comprehensive, 
integrated, and coordinated system safety and security program for the CTfastrak 
Project. The foundation for this program is established by this SSMP. The Program 
Director holds ultimate responsibility for the SSC process of the project including the 
design, and construction of the system. This also includes providing final SSC that the 
completed project is safe and secure for operation.  Note: Construction contractors are 
ultimately responsible for maintaining a safe and secure workplace for their personnel 
and CTfastrak Project personnel and consultants who work on project sites.  
 
Where it has been determined that an immediate and serious hazard exists, the 
Program Director has the authority and responsibility to order hazardous conditions 
corrected or hazardous practices halted. Accordingly, the Program Director is 
empowered to order the cessation of all unsafe activities or operations that have been 
determined to be an immediate and serious hazard. The Program Director will submit 
recommendations received from the Project Managers and the SSCRC for hazards, 
categorized as unacceptable risks, to the CTDOT Executive Managers for appropriate 
action.  
 

2.3.2 Project Managers 
 
The responsibilities for project management are divided into three positions: one Project 
Manager, Design and two Project Managers, Construction. 

2.3.2.1  Project Manager, Design 

 
The Project Manager, Design (PMD) have CTDOT responsibility for design project 
performance and implementation including: 

 
 Design implementation activities, ensuring timely communication of project status 

and issues, and maintaining controls for the work.  
 Oversee, guide, and direct operations of CTDOT personnel and the design 

consultants.  
 Ensure that the CTfastrak design effort is completed on time, within the approved 

budget, and in accordance with the design criteria, contract documents, and 
CTDOT procedures.  
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 Oversee and coordinate design activities required to complete all aspects of the 
CTfastrak project, manage daily activities of the CTfastrak design team, and 
coordinate work of functional and support staff across organizational boundaries.  

 Monitor the master schedule for the project, the preparation of conceptual, 
preliminary, and final engineer's cost estimates, and the forecast of final project 
costs, and participates in the preparation of schedules, capital budgets, and annual 
design work programs.  

 Directing and monitoring the cost estimating and detail scheduling of the physical 
effort required to accomplish all phases of the CTfastrak.  

 In conjunction with the Project Manager, Construction, coordinate with the law 
department, administrator of rights of way (real estate), and administrator of 
engineering on agreements with private property owners, franchised utilities, 
railroads, and governmental entities.  

 Oversee, coordinate, and implement the Stations Design Program.  
 Monitor and validate implementation and recordation of CTfastrak quality policies 

and procedures. 
 
 
 

2.3.2.2 Project Manager, Construction: 

 
The Project Manager, Construction (PMC) has overall CTDOT responsibility for project 
performance, implementation, and construction including: 
 
 Managing project implementation activities, ensuring timely communication of 

project status and issues, and maintaining controls for the work.  
 Oversees, guides, and directs operations of CTDOT construction project 

personnel.  
 Performs planning, coordination, and administration of the activities of the 

Construction Unit in the Districts and the Construction Unit in the main office.  
 Coordinates with: the PMD; the CTDOT Transportation Construction 

Administrator; and the CTDOT Assistant District Engineer to ensure that the 
CTfastrak is completed on time, within the approved budget, and in accordance 
with the design criteria, contract documents, and CTDOT procedures.  

 Oversees and coordinates construction activities required to complete all aspects 
of the CTfastrak Project, manages daily activities of the CTfastrak team, and 
coordinates work of functional and support staff across organizational 
boundaries.  

 Monitors the master schedule for the project and the forecast of final project 
costs, and participates in the preparation of schedules, capital budgets, and 
annual work programs.  
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 Directs and monitors the cost estimating and detail scheduling of the physical 
effort required to accomplish all construction phases of the CTfastrak.  

 In conjunction with PMD coordinates with the administrator of rights of way (real 
estate), and administrator of engineering on agreements with private property 
owners, franchised utilities, railroads, and governmental entities.  

 Monitors and validates implementation and recordation of CTfastrak quality 
policies and procedures.  

 

2.3.2.3 Safety and Security Management 

 
The Program Director accomplishes safety and security management responsibilities 
collectively through the SSCRC and/or through the individual members of the SSCRC, 
supplemented by the PM Safety and Security Team (PMSST), which consists of 
assigned personnel from among the following Baker and TRA senior staff supplemented 
by appropriate support staff: 
 
 Mark Witek – Overall Baker S&S coordination 
 Greg Lassiter – Baker S&S coordination for design 
 Pete Maiorana – Baker S&S coordinator for construction 
 Graham Carey – Baker S&S coordinator for operational readiness 
 Tom Luglio – TRA safety specialist 
 Jimmy Hill – TRA security specialist 

  
 The SSCRC is responsible for reviewing safety and security analyses, development of 
safety and security standards, the safety and security verification process, and ensuring 
CTDOT staff, consultants and contractors adhere to the standards. Additionally, the 
SSCRC is responsible for implementation of the SSMP, the SSCP and related safety 
and security documents to ensure the system is safe and secure for public use prior to 
the start of revenue service. The SSCRC has defined the system SSC Program 
requirements and ensured the planning, implementation, and accomplishment of 
system SSC tasks and activities consistent with the overall program requirements. The 
SSCRC serves in the capacity outlined in the SSMP and the SSCP to conduct meetings 
to ensure compliance through final design, construction, testing and operational 
readiness of the CTfastrak Project. The SSCRC, with the support of the PMSST, will 
certify all aspects of CTfastrak Project safety and security as required by the FTA. 

 
The Program Director, through the Baker Project Manager, Construction Services 
(PMCS), has developed construction safety and security requirements as described in 
Section 8 of this document. They require construction contractors to develop safety, 
health and security plans for their employees and ensure compliance with the safety 
and security requirements and regulations.  
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Construction contractors and subcontractors (supervision and management) are 
responsible for the daily oversight, identification, and control of operating and workplace 
hazards to ensure the highest degree of safety for contractor employees, on-site 
CTfastrak personnel, site property (as well as property of the communities in which 
CTDOT provides service), and the public. Where it has been determined that an 
immediate and serious hazard exists, the Program Director or designee, has the 
authority and responsibility to order hazardous conditions corrected or hazardous 
practices halted. Accordingly, the Program Director or designee, in consultation with the 
PMC, is empowered to order the cessation of all unsafe project activities or operations 
that have been determined to be an immediate and serious hazard. The Program 
Director is also empowered to direct that unannounced audits be conducted aimed at 
identifying and eliminating unsafe practices, operations, and conditions not immediately 
corrected by construction contractors’ management or supervision. The PMC will, as 
necessary, request that the Resident Engineer monitor construction site safety and 
security as part of the construction engineering and inspection duties (per Section 
12.2.3 of the PMP).  Chief Inspectors and Inspectors also monitor site safety and 
security in accordance with Section 1-107 of the CTDOT Construction Manual as 
supplemented by the requirements of the CTfastrak Project. 

 
The Program Director ensures that the safety and security activities are coordinated 
with the following project elements via the SSCRC and the PMSST by assigning 
specific safety and security tasks to designated project management staff: 
 
 Project Management Plan – to ensure that safety and security activities are 

among the key activities identified for the project, Chapter 15 includes specific 
safety and security requirements.  Chapter 2 of the PMP assigns responsibility 
for safety and security responsibilities to project management staff.  The PMP 
includes provisions to ensure that required safety and security requirements of 
the following project elements are implemented: 

 
 Project Solicitations (Request for Proposal [RFP], Invitation for Bid [IFB], 

other procurement vehicle) – to identify activities to be performed by the 
project contractors to ensure that safety and security are designed into the 
system and delivered in the project received by the agency. PMP Chapter 
7.0. 

 
 Project Evaluation and Award Process – to assess the quality of 

contractors’ responses to the safety and security activities identified in the 
Solicitation and to request additional activities (if necessary) during 
negotiation of final contract. PMP Chapter 7.0. 

 
 Project Contracts – to provide legal and administrative documentation of 

the safety and security activities to be performed by the contractor. PMP 
Section 15.3. 
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 Quality Control/Quality Assurance Program – to ensure that activities 

performed for the project’s quality management system incorporate safety 
and security requirements and that the results, in each project phase, are 
accessible to the designated safety and security functions. PMP Section 
3.9. 

 
 Engineering and Inspection Services – to perform safety and security 

analysis, to perform or witness specific tests, and to provide technical 
expertise in specific project areas (software safety, electrification). PMP 
Section 12.9. 

 
 Design Criteria Manuals – to ensure that safety and security 

requirements are clearly identified in the manuals and other references 
used to develop the preliminary and final designs and to prepare 
specifications.  PMP Chapter 9.0 and Connecticut Busway Design Manual 
Section 5.5, Safety and Security Measures. 

 
 Project Milestone Schedule, including Design Reviews – to ensure that 

requirements to address safety and security are tied to project 
advancement and contractor payment. PMP Sections 1.5, 9.5 and 12.4. 

 
 Project Testing Program Plan (TPP) – to ensure performance of all tests 

necessary to verify that the delivered project complies with approved 
project specifications and that appropriate supporting verification 
documentation is filed with the safety and security certification program.  
PMP Section 12.8. 

 
 Operational Readiness Reviews – to ensure that safety and security are 

addressed in operating and maintenance manuals and rules, standard and 
emergency operating procedures, training, equivalencies and other 
activities developed to address change orders and deviations from the 
approved design during construction. PMP Section 16.3. 

 
 Auditing Services – to ensure that contractors and others are following 

criteria, safety and security testing and acceptance standards, and safety 
and security management practices.  Construction safety and security 
audits are conducted as described in Section 8.10. 

 
Figure 2-2 provides an illustration of the activities to be performed to effectively 
integrate safety and security into the project development process. At each stage in this 
process, those personnel designated to manage or oversee safety and security 
activities have access to and support from the Program Director. Other critical 
partnerships have been established with procurement, project engineering, inspection 
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and auditing functions, the operations and maintenance group, and the quality 
control/quality assurance program. 
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Figure 2-2: Integration of Safety and Security into Project Development Process
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3 Authority and Assignment of Safety and Security Responsibilities 

3.1 Safety and Security Authority for the CTfastrak Project 
 
 Initiating authority for safety and security rests with the CTDOT Executive 

Managers and the CTfastrak Program Administrator. 
 
 Implementing authority is delegated to the Program Director. 
 
 Day-to-day safety and security certification authority rests with the PMSST and 

the SSCRC. The Program Director oversees safety and security activities 
throughout all phases of the Project. 

 
 Advisory authority rests with the SSCRC, the Fire/Life Safety Committee (FLSC), 

and any designated subcommittees or working groups. These organizations 
contribute to the safety and security throughout the project development process.  
Eventually, as the project initiates revenue service, safety and security 
responsibilities will transition to the operational system.   

 
 Configuration Authority for the safety and security elements of the project is 

provided in Section 3.11 of the PMP. Initiation of Changes/Preparation of Project 
Change Notice (PCN) documentation is managed by the PM, PMCS and PMC.  
Depending on cost, the PCN is submitted to the CTDOT Program Task Force.  
Accepted changes that are greater than $250,000 or Program Critical must be 
reviewed by the CTDOT Construction Administrator or the Chief of the Bureau of 
Engineering and Highway Operations Commissioner.  The PMSST, PMCS and 
PMC ensure that the final Safety and Security Design Verification and 
Construction Specification Conformance Checklists reflect the correct versions of 
specifications, drawings and bid package materials. 

 
 Readiness Assessment Authority rests with CTDOT staff and the Operations 

Plan Committee and its Subcommittees. Safety and security elements will be 
assessed by the PMSST and affirmed by the SSCRC.. They will oversee the 
development and implementation of the safety and security aspects of rules, 
procedures, plans, programs, and integrated and acceptance tests, pre-revenue 
demonstrations, and certification programs for operations and maintenance 
personnel. 

 
 Certification Authority for the CTfastrak Project rests with the CTDOT CTfastrak 

Program Director with support from the SSCRC and the PMSST.  The Program 
Director must receive and accept the safety and security certification that the 
project to be initiated into revenue service is safe and secure.  
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3.2 Safety and Security Organizational Responsibilities for the CTfastrak Project 
 
Organizational responsibilities, including those for safety and security, are described in 
the PMP. The Program Director, the PMSST, the PMCS, the PMC, the District 4 
Construction Office, the Construction Engineering & Inspection (CE&I) staffs, and each 
contractor, have responsibility for coordination of the CTfastrak Safety and Security 
Program. The PMSST supports the SSCRC in the review of project-specific safety and 
security issues. 
 
The engineering and project management teams have worked with the PMSST to 
implement safety and security activities, and have been responsible for the 
incorporation of system safety and security requirements in the design and 
construction of the CTfastrak Project. External resources such as Federal, State, and 
Local law enforcement agencies, Bus Operations personnel, the SSCRC, FLSC and 
their individual members, and the Department’s Office of Public Transportation have 
been utilized in the development and oversight of safety and security plans. System 
safety and security tasks have included review of all designs for safety components 
and elements, hazard analysis, safety and security certification, threat and vulnerability 
assessment, railroad safety issues, bus operational concerns, and special studies 
related to specific safety and security issues. The Program Director and members of 
the PMSST coordinate these functions for the project.  
 
The engineering and project management teams are responsible for project execution 
and construction management. This includes responsibility for overseeing the 
contractors’ construction safety and security activities. The PMSST, in cooperation with 
the PMC, oversees safety and security activities for the CTfastrak Project; however, 
contractors are ultimately responsible for accident prevention and job site safety and 
security and compliance with regulations. 

3.2.1 Safety and Security Responsibilities  
 
Until June 2013, the PM Team included a Safety and Security Consultant with well-
defined responsibilities and authority for leading safety and security activities and 
developing documentation.  In June 2013, with the CTfastrak Project in the construction 
phase and approaching the operational readiness phase, and with safety and security 
processes firmly established, the approach to safety and security management has 
been modified.  Following the previously established safety and security plans and 
processes, the recently established PMSST, guided by the SSCRC, has greater 
responsibility for implementing the safety and security program using existing staff and 
specialty consulting services. The PMSST has the following responsibilities for safety 
and security: 
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 Advises the Program Director regarding safety requirements, hazard analysis, 

and the overall safety or security status of the project. 
 
 Coordinates the system safety and security certification effort with systems 

engineering, civil structures, reliability and quality assurance, integration and 
testing, and program management functions. 

 
 Identifies necessary technical safety criteria and requirements (including those 

associated with interfacing hardware, software, and facilities) and ensures their 
incorporation into designs, specifications and planning documents. 

 
 Ensures that submitted Hazard Reports contain sufficient information to permit 

the Program Director to make informed decisions. 
 
 Reviews system safety tasks, prioritizes safety risks, and recommends 

engineering, procedural, or other changes necessary to reduce the risk to an 
acceptable level. 

 
 Ensures the implementation of a closed-loop process for providing traceability 

and tracking of all hazards from identification through resolution.   
 
 Assists the Program Director in coordinating with the committees assigned safety 

and security issues and with external agencies. 
 
 Participates in all major design reviews, and provides the following: 

 
 Lists of preliminary hazards and other safety/security concerns 
 Completed hazard analyses appropriate to the level of design detail 
 Recommendations for corrective actions and controls, based on analysis 

and sound engineering and management principles 
 Reports documenting on-going safety and security certification activities 

and concerns 
 

 Participates in all major activities to review and accept the delivered project, 
system, sub-system or component, and provides a safety and security 
assessment and a safety and security certification package, with any exceptions 
documented. 

 
 Maintains safety oversight of the project tests, operations, or activities at a level 

consistent with the potential for loss over the life of the system. 
 

 Ensures that, in all instances, hazards are controlled or eliminated by corrective 
action with the following priorities:  
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 Eliminate hazardous elements of subsystems within the design  
 Minimize or negate the effects of hazards through design techniques  
 Install safety devices  
 Install caution and warning devices  
 Develop administrative controls, including special procedures, access 

control systems/barriers  
 Provide protective clothing and equipment 

 
 Ensures that contractors and others supporting the project prepare a plan to 

address hazard analysis and resolution in their activities, which must be 
approved by the PMC, PMCS, PM and appropriate Project Manager, Design or 
designee. 

 
 Submits formal Hazard Reports and other documents for each hazard or safety 

issue with a residual risk to be formally accepted by management prior to 
contractual acceptance.  

 
 Provides the Program Director with assessments and briefings regarding security 

threats and vulnerabilities, technology and design evaluations, personnel 
requirements, and recommended counter-measures. 

 Attends reviews and management meetings on project development, 
acceptance, and operational readiness.  

 Reviews design concepts, preliminary schematics and technology to provide 
security evaluations and recommendations. 

 Reviews new security requirements and activities required to support design, 
construction, acceptance and operation of transit project. 

 Develops implementation strategies for new security related activities. 

 Develops schedules and resource allocations for implementation of new security 
activities. 

 Considers security aspects of facilities and vehicles; propose patrol strategies 
and security management systems. 

 Plans fiscal requirements of security activities. 

 Considers the security of passengers, vehicles and facilities in design and 
operational reviews. 

 Advises Program Director and PMCS on security and/or law enforcement 
contracts. 

 Determines training needs for security related activities. 

 Reviews, updates and revises SSMP and SSCP as required. 
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 Develops resolutions for security problems identified. 

 Determines security equipment needs. 

 Meets with local police and other public safety organizations as needed. 

 Solicits input from contractors and employees for improving security. 

 Develops and maintains the requirements for CTfastrak construction safety and 
security requirements. 

 
 Provides oversight of construction contractor and subcontractor safety and 

security data collection and recordkeeping, training, and compliance with their 
Construction Safety and Security Plans (CSSPs) and Health and Safety Plans. 

 
 Attends construction contractor jobsite safety and security meetings as requested 

by CTDOT. 
 
 Provides technical reviews of construction contractor safety and security 

deliverables including CSSPs, job hazard analyses, accident, incident and near 
miss investigations reports, and emergency response plans. 

 
 Provides technical reviews of safety and security audit reports and Corrective 

Action Plans of Project jobsites submitted to the CTDOT by construction 
contractors.  
 

 Conducts audits of construction contractor’s and subcontractors’ compliance with 
the CTDOT CSSP and develop Corrective Acton Plans. 

 
 Provides technical support for accident and near miss investigations performed 

by the CTDOT when it elects to perform its own independent investigation. 

 Provides technical support for the CTDOT’s development of Corrective Action 
Plans resulting from accidents, near misses, or other construction contractor or 
subcontractor noncompliance issues. 

 

3.2.2 Safety and Security Certification Review Committee  
 
In July 2013, the SSCRC composition was re-evaluated to better support the impending 
transition of the CTfastrak Project to the operational readiness phase, resulting in a 
reconstituted committee as depicted in Figure 3-1.  The Chair of the SSCRC is the 
CTDOT CTfastrak Program Director, and the figure further depicts the voting and non-
voting members of the SSCRC. 
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The SSCRC’s SSC responsibilities and functions are discussed in the SSCP.  In 
addition to those functions, the SSCRC is responsible for the following activities under 
the SSMP:   
 
 Defining the organizational structure that the project will need in order to manage 

the identification and verification of safety and security requirements for the 
project in all phases. 

 
 Defining safety responsibilities, assuring that system safety personnel and others 

have the authority to carry out these responsibilities, and documenting 
procedures to govern the interactions between these personnel and other 
organizational elements. 

 
 Identification and provision of the resources that safety personnel will need to 

manage, perform, and verify safety requirements. 

Figure 3-1: Safety & Security Certification Review Committee Organization 
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 Reviewing documentation (evidence of conformance to safety requirement), 

assigning responsibilities for open issues and approvals of certification 
documentation, conducting site visits, and defining safety and security-related 
tests and analyses, as required. 

 
 Determining whether to accept specific hazardous conditions or requiring 

corrective action(s), including determining the specific methods to mitigate the 
conditions or potential hazards. 

 
 Providing recommendations to the Program Director regarding certification and 

noncompliance of system elements. 

3.2.3 Fire/Life Safety Committee 
 
The purpose of the Fire/Life Safety Committee (FLSC) is to serve as a liaison between 
the CTfastrak Project and the fire jurisdictions and emergency response agencies 
during the project development process.  This committee is typically comprised of local 
and state fire jurisdictions, local emergency response agencies, the project operations 
and maintenance liaison, members of the PMSST, construction and design managers 
along with project management staff and the general design consultant. The FLSC is 
facilitated by the Program Management Operations Planning Lead – Graham Carey. 
The current composition of the FLSC includes: 
 
 CTDOT – Security, Public Transportation and Operations Maintenance 
 Capitol Region Council of Governments (CRCOG) 
 Central Connecticut Regional Planning Agency (CCRPA) 
 Amtrak 
 Central Connecticut State University 
 Municipal staff – Hartford, West Hartford, Newington and New Britain 
 CT State Police 
 Existing Corridor Operators – CTTransit, NBT and DATTCO 
 TRA – Safety and Security Specialists 

 
The committee reviews standards and safety-related designs and tests to verify fire/life 
safety code and regulation compliance. In addition, the committee reviews fire/life safety 
compliance documents and recommends resolution to the SSCRC for exceptions to the 
requirements. The Committee also assists the PMSST and the SSCRC in the: 
 
 establishment of emergency training for bus transit and emergency response 

personnel; 
 identification and resolution of fire/life safety hazards; and 
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 development of emergency preparedness response plans, policies, and 
procedures.  

 
The committee meets periodically to review proposed design changes that may affect 
fire/life safety, to debrief major incidents which involve emergency response agencies, 
and to plan emergency response drills and exercises.  The committee reviews and 
recommends revisions to emergency preparedness response plans, policies, and 
procedures; operating procedures which affect emergency response; changes to 
training plans and training programs pertaining to emergency response and personnel; 
and fire/life safety design changes. 

3.3 Approaches to Safety and Security Responsibilities 

 
The CTfastrak Project PMC, PMD, PM, PMCS, in collaboration with the PMSST, are 
directly responsible for coordination and implementation of all the safety and security 
certification activities identified in this SSMP. Through all phases of the project: design, 
construction, testing, demonstration and start-up, the project managers: 

 
 Advise project participants and stakeholders regarding safety and security 

certification requirements, hazard analysis, and the overall safety and security 
status of the project. 

 
 Coordinate the system safety and security certification effort with systems 

engineering, civil structures, reliability and quality assurance, integration and 
testing, and program management functions. 

 
 Identify necessary technical safety and security certification criteria and 

requirements (including those associated with interfacing hardware, software, 
and facilities) and ensures their incorporation into designs, specifications and 
planning documents. 

 
 Ensure that submitted hazard reports contain sufficient information to permit the 

project management to make informed decisions. 
 
 Review system safety and security certification tasks, prioritize safety and 

security risks, and recommend engineering, procedural, or other changes 
necessary to reduce the safety and security risk to an acceptable level. 

 
 Ensure the implementation of a closed-loop process for providing traceability and 

tracking of all hazards from identification through resolution. 
 
 Assist in coordinating safety and security committees and working groups (as 

necessary). 
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 Participate in all major design reviews and provide lists of preliminary hazards, 
threats and system vulnerabilities and other safety and security concerns (with 
support of the PMSST); complete hazard analyses appropriate to the level of 
design detail; recommend corrective actions and controls, based on hazard 
analyses and sound engineering and management principles; and report and 
document on-going safety and security certification activities and concerns. 

 
 Participate in all major activities to review and accept the delivered project, 

system, sub-system or component, and provide a safety and security 
assessment and a safety and security certification package, with any exceptions 
documented. 

 
 Maintain oversight of project tests, operations, and activities at a level consistent 

with the potential for loss over the life of the system. 
 
 Ensure that, in all instances, hazards, threats, and vulnerabilities are controlled 

or eliminated by corrective action with the following priorities: eliminate 
hazardous subsystems within the design to minimize or negate the effects of 
hazards, threats, and vulnerabilities through design techniques; install safety and 
security devices; install caution and warning devices; develop administrative 
controls, including special procedures; and provide protective clothing and 
equipment. 

 
 Provide oversight of contractors and subcontractors conformance with all 

requirements of the project safety and security programs established by the 
contractor to comply with its CSSP and OSHA standards. 

 
 Submit formal reports and other documents for each hazard, threat, vulnerability, 

or safety/security issue with a residual risk to be formally accepted by 
management prior to contractual acceptance.  
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4 Safety and Security Analysis 
 

The CTfastrak Project has adopted a system for assessing levels of risk and for 
determining what action(s) must be taken to correct and document the hazard risk, 
based on MIL-STD-882C. The risk assessment system meets APTA and FTA 
guidelines and has been incorporated into formal system safety analyses. The system 
enables project decision-makers to understand the amount of risk involved in accepting 
a hazard in relation to the costs (schedule, financial, operations, maintenance, etc.) to 
reduce the hazard to an acceptable level.  

4.1 Objectives for Safety and Security Analysis 
 
The CTfastrak Project requires safety and security analyses to ensure effective risk 
management for all high-consequence decisions that affect project design, construction, 
testing, acceptance and initiation into revenue service.   
 
Risk management, when applied to safety and security decision-making is defined by 
FTA as: 

 
 

 
 
 
 
 
CTfastrak Project’s safety and security management function, through application of 
safety and security analysis techniques, provides a formal and documented process 
through which CTfastrak Project management evaluates and accepts risks for the 
project. This process is a consistent and vital component of the agency’s overall 
program for system safety and system security. 
 
Application of safety and security analysis has been referred to as "investigation before 
the incident" or "troubleshooting before the trouble."  The essence of this analysis for 
the CTfastrak Project is ongoing evaluation throughout the project to:  
 
 identify hazards and vulnerabilities; 
 translate them into risks; 
 analyze, assess, and prioritize identified risks; 
 resolve, accept or track identified risks; and 
 document risk resolution, acceptance and tracking to closure. 
 

“a structured system for measuring uncertainty in safety and 
security loss and evaluating corresponding impacts on project 
cost, schedule and performance to support sound decisions.” 
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In this manner, safety and security analysis provides a structured approach to 
considering and evaluating the following:  
 
 potential sources of hazards and vulnerabilities in the project and corresponding 

transit operations; 
 potential elements of the project or operation that could be affected (people, 

facilities, equipment, and the internal and external environments) by identified 
hazards and vulnerabilities, and qualified or quantified assessments of risk; 

 potential configurations of the project or operation (available alternatives) to 
reduce risks; and 

 documentation of accepted risk reduction anticipated for selected alternative(s). 
 
Safety and security analysis can be applied to any phase of the system life cycle or to 
any evaluation of a design change or retrofit modification.  The level of analysis to be 
performed is dependent upon the needs of the project and the parameters established 
by management.   
 
Hazards and vulnerabilities can be identified and managed in a variety of ways: 
 
 Formal hazard and vulnerability analyses using the inductive process to 

analyze system components to identify failure modes and effects on the total 
system, or a part thereof, or of personnel actions.   

 Formal hazard and vulnerability analysis using the deductive process to 
identify sequential and concurrent states which are causally or conditionally 
required to support a specific effect.   

 Accidents or security incidents that occur in similar operations or during the 
construction of the project.  

 Unsafe or non-secure conditions identified as a result of facility inspections.  
 Unsafe or non-secure conditions or behaviors identified as a result of 

employee or contractor observations. 
 

The steps in the risk management process are depicted graphically in Figure 4-1 below. 



Connecticut Department of Transportation   CTfastrak Project 
 

 

Safety and Security Management Plan, Fourth Edition, Draft, August 9, 2013 4-3 

 

Figure 4-1: Steps in the Risk Management Process  

STEP 1: Decide on Exposures
-What is to be assessed? 

(Personnel, facilities, equipment, technology, 
operations, environment) 

STEP 2: Establish Authority and 
Responsibility for Analysis 

-Who identifies hazards and threats? 
-Who set policies and allocates resources? 

-Who performs hazard and vulnerability 
analysis? 

-Who accepts risk?

STEP 3: Fix Risk Tolerance Limits 
-How much risk is acceptable? 

-At what levels must risk be resolved? 

STEP 4: Perform Analysis to Identify
-Hazards 

-Vulnerabilities 
-Over all life cycle phases 

-Throughout project development and operation

STEP 5: Assess Hazards and Vulnerabilities 
-Probability of occurrence 
-Severity of occurrence 

STEP 6: Resolve Risk Associated with 
Hazards and Vulnerabilities 

-Design 
-Engineered and passive devices 

-Warning devices 
-Policies, procedures and training 

STEP 7: Verify Implementation
-Countermeasures in place? 

-Effectiveness? 
-New hazards or vulnerabilities introduced?
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4.2 Risk Tolerance in Safety and Security Analysis 

All processes, mechanical, human or institutional, which can affect the safety and 
security of CTfastrak passengers, employees, contract employees, or the general 
public are considered safety-critical, and are subject to the practices outlined in this 
SSMP. 
 
At no time will the CTDOT CTfastrak Project management, employees, or contractors, 
knowingly accept conditions with the potential to result in any of the following: 

 
 Death 
 Severe Injury (to one or more persons)  
 Multiple Injuries 
 System Loss (full or partial) 
 Major system damage 
 Major environmental impact 

 
These limits, which guide acceptable parameters for design specification and project 
performance, are based on different justifications, including:  

 
 formal analysis, in which cost-benefit tradeoffs are rigorously evaluated; 
 professional judgment or assessments, provided by safety and security staff; 

engineering, operations and maintenance personnel and legal counsel; 
 recommendations based on industry guidelines and standards; 
 comparisons with similar transit operations; 
 “bootstrapping” proposed new risks to ones that already exist; and 
 value placed on public expectation and agency reputation. 
 
This commitment to formal risk acceptance is generally reinforced through formal 
acceptance and sign-off policies for major findings and recommendations resulting from 
safety and security analysis. In this manner, the safety and security management 
function provides a formal process for safety and security analysis that:  
 
 establishes a pre-determined level of safety and security, consistent with the 

agency's function and service; 
 incorporates this level of safety and security into acquisition and management 

practices;  
 verifies agency compliance with safety and security requirements in acquisition 

and management activities; and 
 ensures, in the reality of day-to-day operations, a reasonable and acceptable 

level of minimum risk is established for the project. 
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4.3 Characteristics of Effective Analysis 
 
The safety and security analysis techniques used in the CTfastrak Project demonstrate 
the following characteristics: 
 
 The risk assessment and analysis process is defined, using accepted 

methodologies, and documented in a plan that includes the criteria for acceptable 
risk as determined by CTfastrak Project management. 

 Required hazard and vulnerability identification processes identify the actual risks 
associated with the system or operation under evaluation. 

 Risks are effectively characterized in terms of severity of consequence and 
likelihood of occurrence. 

 The findings of risk assessment conducted on identified hazards and 
vulnerabilities are compared to the acceptability criteria specified by 
management. The corresponding results are documented in a manner and 
method easily adapted for decision-making. 
 

Decisions made regarding components of project design or operations which require 
determinations from CTfastrak Project management are supported with assessments 
sufficient to compare and contrast options. 
 
Hazard management is the formal process of systematically recognizing, identifying, 
evaluating, and resolving hazards associated with the design, construction, testing, 
start-up, and operation of the project for patrons, employees, and general public. 
Recognized hazards must be identified and categorized as to their potential severity 
and probability of occurrence and analyzed for potential impact. Those hazards must 
then be resolved by design, engineering control, procedure, warning device, or other 
method, so that they fall within the level of risk acceptable to CTfastrak Project 
management. 
 
The system safety approach encourages hazard management throughout the project’s 
life cycle. It is also recognized that hazard management is most effective when applied 
during preliminary engineering and final design. Hazard management must also be 
used to evaluate the safety impacts of deviations from the baseline design, construction 
change orders, equivalent methods of compliance, and other modifications made during 
construction, testing, and project activation.  
 
Figure 4-2 presents a comprehensive process for identifying, resolving, and tracking 
safety hazards throughout all phases of project development activity. Managing hazards 
through identification, assessment, resolution, acceptance, or tracking is an essential 
function in design from concept through development. An effective hazard management 
program also provides a crucial tool for determining the safety impacts of engineering 
change proposals, construction change orders, operational equivalent methods of 
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compliance, and the issuance of temporary permits and certificates. All identified 
hazards related to the design, development, installation, operation, and testing of all 
critical system elements must be documented and eliminated or controlled in the SSC 
documentation process. This assurance verifies the safety of the system prior to 
revenue operations. 

 
 

 
 
               Figure 4-2:  Safety Hazard Identification and Risk Acceptance Process 

4.3.1 Identification 
 
The definition of those conditions which have the potential for either causing an accident 
or creating an unsafe condition is the objective of the hazard identification function. Two 
basic strategies involve inductive and deductive processes. The inductive process, 
sometimes called “bottom up” methodology, involves the analysis of system 
components and their failure states to identify the effects on the total system. Inductive 
analyses determine the conditions that would be created if a part of a subsystem fails to 
operate when required, operates when not required, or operates improperly. The Failure 
Mode and Effect Analysis (FMEA) is the primary example of the inductive process. The 
item to be analyzed is first listed by its constituent major assemblies and then by its 
subassemblies and components. Each component is then evaluated to determine how it 
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could malfunction, what would cause it to malfunction, and the effect on the component, 
higher-level subassemblies, assemblies, and the entire item. Failure rates may then be 
determined and listed in order to establish the overall probability that the item will 
operate without a failure for a specific length of time and that the item will operate a 
certain length of time between failures. 
 
The deductive process, or “top down” methodology, involves defining an undesired 
event (hazard) and then deducing the combinations of conditions and acts necessary to 
produce that hazard. It involves determining what combinations of “and” and “or” 
conditions of normal and fault events must exist to produce the undesired event. Fault 
Tree Analysis is representative of the deductive process. 
 
The purpose of the Fault Tree Analysis is to provide a concise and orderly description of 
the various combinations of possible occurrences within the system which can result in 
an undesired event. This is the most rigorous of the hazard identification processes and 
analyses and should be reserved for the most complex systems. The Fault Tree 
Analysis requires training prior to use and involves expenditure of considerable 
resources to produce results. Fault Tree Analysis aids in the identification of potential 
problem areas in complex systems. 
 
The most effective of the inductive or deductive methods should be used appropriately 
to identify hazards in each case. Several other inductive methods used are the 
Preliminary Hazard Analysis (PHA - identifies hazards based on failure modes and fault 
conditions of the known subsystems and components in the advanced stage of the 
design), System or Interface Hazard Analysis (SHA - identifies hazards in interface 
areas between subsystems and systems), and the Operations and Support Hazard 
Analysis (O&SHA - identifies hazards that may be induced by operators and system 
maintenance). All are matrix type analyses. Additional types of analyses, which may be 
used for hazard identification, include Software Hazard Analysis and Sneak Circuit 
Analysis. 
 
Hazards and vulnerabilities are identified using methods established by the project. 
Typically, identification of hazards and vulnerabilities begins with the generation of a list 
of top-level hazards and vulnerabilities called a Preliminary Hazards and Vulnerabilities 
List (PHVL). The PHVL is the first step in the hazard/vulnerability analysis process, and 
includes a general listing of anything that that can “go wrong” based on the design 
concept, its operation and implementation.   
 
It identifies generic accident, crime and terrorism scenarios that may be associated with 
the project’s systems and sub-systems, components, procedures, and their subsequent 
interrelationships, providing an overview of the types of issues that must be considered 
in the design. It also pinpoints requirements for additional and more detailed analysis 
regarding the presence of hazardous conditions and vulnerabilities and the possibility 
for loss. In preparing the PHVL, in most instances, input from operating and 
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maintenance personnel, lessons learned from similar projects, combined with the 
assessments of design engineers and construction specialists, is sufficient to generate 
this initial listing.  The PHVL provides the foundation for the Preliminary Hazard Analysis 
(PHA) that will be performed for the CTfastrak Project.  
 
A PHA is a systematic, high-level examination of the proposed design to identify 
hazards to customers and employees which may exist within the proposed system. The 
purpose of the PHA is to develop safety design requirements for the system and to 
establish the framework for subsequent safety analyses. The PHA identifies potential 
hazards, assigns hazard severity and probability categories, and lists measures to 
reduce and/or eliminate the hazards. It is a qualitative, and to a certain extent, 
subjective means of identifying hazards and is conducted using experienced 
engineering judgment. 
 
A PHA was performed at the onset of the final design phase of the project, consistent 
with the methods defined within the MIL-STD-882C. All hazards identified by the PHA 
and through all other project activities affecting design, construction, testing, operation 
and maintenance are analyzed, eliminated and/or controlled in accordance with these 
processes and this SSMP. Any project participant can provide additional inputs to the 
PHA at any time. The PHA included hazards identified from: 
 
 lessons learned from other similar systems including historical information and 

operational data as well as pertinent safety criteria and studies; 
 

 examination of energy sources (i.e., diesel fuel, overhead power lines); 
 

 project technical specifications and design criteria; 
 

 safety studies and analyses conducted for this and other projects; for example 
Fault Tree Analyses (FTA), Failure Modes and Effects Analyses (FMEAs), and 
Operations and Support Hazard Analyses (O&SHA); 

 

 identification of safety-related interfaces among subsystems and system 
elements;  
 

 evaluation of physical hazards such as shock, vibration, temperature extremes, 
noise, lightning and environmental hazards such as toxic substance exposure 
and hazardous substance releases and discharges;  
 

 operating, testing, maintenance, and emergency procedures;  
 

 major facilities and support equipment designs necessary to operate the system; 
and 
 

 applicable codes, standards, and regulations. 
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The PHA forms the basis of the project hazard verification tracking log, which is 
managed by the PMSST through the SSC Program for each phase of the Project. 
Hazards and safety concerns from all sources, including other hazard analyses 
prepared by contractors or sub-contractors are incorporated into and tracked to 
resolution in the hazard log, which serves to verify that all identified potential hazards 
are adequately resolved prior to the start of revenue operations.   
 
4.4 Safety Data Sources for Hazard Identification 

 
A broad range of internal and external safety data sources will be utilized throughout the 
life-cycle of the CTfastrak Project for hazard identification. Each manager, supervisor, 
and contractor working on the CTfastrak Project cooperate with the SSCRC in 
instituting a systematic plan with required procedures for the identification of potential 
hazards through review of safety data sources within CTDOT and from other transit 
agencies that operate a  BRT systems. 
 
Internal safety data sources for hazard identification include but are not limited to:  

 
 Hazard reporting forms 
 Safety analysis (when conducted) 
 Testing 
 Inspections and audits QA/QC non-conformance reports 
 Malfunction reports (for vehicles, facilities, systems and equipment) 
 Preventive and/or corrective maintenance reports (as conducted by the Quality 

Assurance function of either Fleet Management or Project Support) 
 Integrated communication center and control center daily logs 
 Dispatcher reports passenger reports (corroborated by personnel reports) 

 
External safety data sources, which may be reviewed for hazard identification, may 
include reports from other agencies, outside consultants, APTA, FTA, and NTSB. 
 
The safety data collected from internal and external safety data sources are routed to 
the PMSST and SSCRC for evaluation of hazards. All CTfastrak Project personnel 
have access and input into the hazard identification and reporting process via the chain 
of command.   
 
4.5 Areas for Hazard Identification and Analysis 

Safety analyses used for hazard identification encompass all areas within the CTfastrak 
Project including, but not limited to, the following: 

 
 safety analyses conducted by consultants and contractors on new construction 

and procurement programs; 
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 safety analyses conducted for Engineering Change Proposals (ECPs); 

 fixed facilities inspected and analyzed for potential safety hazards; 

 vehicles inspected and analyzed for potential safety hazards; 

 equipment and subsystems inspected and analyzed for potential safety hazards; 
and 

 operating and maintenance procedures including normal, abnormal and 
emergency procedures reviewed and analyzed for potential safety hazards. 
Safety hazards include CTfastrak Project occupational, and employee safety 
(human error, acts of commission, or omission) as well as system and passenger 
safety hazards. 

 
In evaluating safety hazards to passengers and employees as a result of various energy 
sources, the following energy sources are considered: 

 Kinetic 
 Potential  
 Mechanical  
 Electrical  
 Chemical 
 Thermal 
 Physical 

 

4.6 Hazard Reporting and Tracking 

 
A Hazard Report Form is used by all CTfastrak Project personnel to report hazards 
anywhere in the project.  
 
The Hazard Analysis Tracking Document is the primary tool used by the SSCRC to 
identify, track, and resolve hazards. The PMSST maintains this document based on the 
PHAs. Upon completion of the PHAs, any program stakeholder can provide additional 
inputs. Hazards and safety concerns from all sources discussed in this section, 
including other hazard analyses prepared by the contractor or sub-contractors, are 
included and tracked to closure in the Hazard Analysis Tracking Document.   
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4.6.1 Hazard Categorization and Risk Assessment 
 

A hazard risk (level of exposure) assessment procedure is required to establish 
priorities for corrective action and resolution of identified hazards. Because the priority 
for system safety is to eliminate hazards by design, a risk assessment procedure 
considering hazard severity will only generally suffice during the early design phase to 
minimize hazards. When hazards are not eliminated during the early design phase, a 
risk assessment procedure based upon the hazard probability as well as hazard 
severity and cost of corrective action, is required to establish priorities for remedial 
action and resolution of identified hazards. 

 
The severity and probability classifications used are those currently adopted by the U.S. 
Department of Defense in MIL-STD-882C (1993), APTA, and the FTA. 
 
For the CTfastrak Project, a comparative risk assessment process has been utilized.  
This process is based on the principles, descriptions, and definitions of MIL-STD-882C 
and enhances the risk assessment and prioritization by considering the cost of 
corrective actions. 

The process codifies the hazard severity, hazard probability of occurrence, and the cost 
of eliminating or controlling the hazard, and ranks each element using established 
hazard rating tables. The process then determines which hazards are unacceptable or 
undesirable based on their severity and probability of occurrence. The hazard severity, 
probability, and cost combination for unacceptable and undesirable risk is then ranked 
on a Hazard Priority Rating Table, whereby CTfastrak Project management prioritizes 
and allocates the resources available to eliminate or correct the unacceptable and/or 
undesirable hazards. 

 

4.6.1.1 Severity 

 
Hazard severity categories are defined to provide a qualitative measure of the worst 
credible mishap resulting from personnel error, environmental conditions, design 
inadequacies, procedural deficiencies, system, subsystem, or component failure or 
malfunction as follows: 
 
 Category I: Catastrophic: Death or system loss 
 Category II: Critical: Severe injury, severe occupational illness, or major system 

damage 
 Category III: Marginal: Minor injury, minor occupational illness, or minor system 

damage 
 Category IV: Negligible: Less than minor injury, less than minor occupational 

illness or less than minor system damage 
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4.6.1.2 Probability 

 
The probability that a hazard will occur during the planned life expectancy of the system 
can be described in potential occurrences per unit of time, events, population, items, or 
activity. Assigning a quantitative hazard probability to a potential design or procedural 
hazard may not be possible in all cases. A qualitative hazard probability may be derived 
from research, analyses, and evaluation of historical safety data from similar systems.  
Supporting rationale for assigning a hazard probability will be documented in hazard 
analysis reports. The qualitative hazard probability ranking, which will be utilized for the 
CTfastrak Project, is shown in Figure 4-3. 
 
The assessment of probability of occurrence considers the actual size of the fleet 
inventory or items in the specific system under consideration based on the current 
system configuration. For example, the current fleet sizes of bus and non-revenue 
vehicles, entire inventory of Closed Circuit Televisions (CCTV), or pedestrian crossing 
signals will be considered when evaluating probability of occurrence of hazards in these 
populations. 
 
Frequency of occurrence will also be evaluated for operating and maintenance 
employee safety-related activities. The hazard probability rating will estimate the 
likelihood of the hazardous conditions being experienced in the performance of specific 
employee duties and will consider the periodicity and total population of similar activities 
performed. 
 
Additionally, frequency of human-induced fault conditions will be estimated based on 
systematic review of task and procedure complexity, person-machine interfaces, 
employee proficiency, and historical data of human-induced error-rates in similar 
operations (for example: 1/1000 errors per transaction, for given tasks, etc.). The 
following two aspects of potential hazards will be reviewed in human-induced fault 
conditions: 

 
 the occupational health and safety hazard to the employee performing the task; 

and 
 the system safety hazard that can be induced into the operating system as a 

result of employee act of omission or commission (for example: a maintenance-
induced hazard by leaving jumper-wires in vital circuitry of signals, rendering it 
non-failsafe). 

 

4.6.1.3 Categorization 

 
As depicted in Figure 4-3, hazards with combination of severity and probability of 
occurrence 1A, 1B, 1C, 2A, 2B, and 3A are “unacceptable” and corrective action must 
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be taken to eliminate or control them by reducing the severity and/or probability of the 
hazard to an acceptable level. Priority rating for corrective action will be developed 
among unacceptable hazards using the cost of corrective action, as described herein. 
“Unacceptable” risks are comprehensively reviewed by the SSCRC. The SSCRC should 
advise the CTDOT Executive Managers of any hazard categorized as unacceptable and 
how the unacceptable hazard was or will be resolved. If the resolution of the 
unacceptable hazard is beyond the approval or budgetary authority of the Program 
Director, it should be submitted to the Executive Managers for an appropriate resolution. 
 
Hazards with combination of severity and probability 1D, 2C, 2D, 3B, and 3C are 
undesirable. Acceptance of “undesirable” risk is determined and approved by the 
SSCRC.  SSCRC decision is also required on the specific method of corrective action to 
mitigate the attendant risk, etc. Undesirable hazards should be slated for corrective 
action and should be prioritized based on the cost of corrective action within that level of 
criticality, in accordance with the method described herein. 
 
Hazards with combination of severity and probability 1E, 2E, 3D, 3E, 4A, and 4B are 
“acceptable with review” by the SSCRC and concurrence of its membership. The 
SSCRC may accept the risk associated with retaining the identified hazard in an “as-is” 
condition with no further corrective action. Alternatively, CTfastrak Project management 
may prescribe periodic tests and inspections or other preventive measures to ensure, 
on a continuing basis, that the original severity and probability ratings are not 
invalidated over time by degradation of conditions in the subject item. Proper sign-off on 
the acceptance of the attendant risk is required. 
 
Hazards with combination of severity and probability 4C, 4D, and 4E are “acceptable 
without CTfastrak Project management review.” Decision can be made by the CTDOT 
Project Engineer or during construction at the PMC (CTDOT Transportation Supervising 
Engineer) level. 

 

4.6.1.4 Acceptance of Risk 

 
Following their classification by severity and probability of occurrence, hazards will be 
given a general priority ranking, Hazard Risk Index (HRI) (Criticality), so that CTfastrak 
Project management can further assess them for two distinct, yet overlapping criteria: 

 
 Acceptability of the risk to management from a safety-criticality standpoint and 

determination of the appropriate hazard risk index ranking. This priority ranking of 
a hazard is called its criticality and is a function of both severity and probability of 
occurrence. Assigning numeric values to each severity category and probability 
level and combining them mathematically can quantify criticality.  Hazard 
criticality will be determined qualitatively. The hazard criticality ratings, for 
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acceptability of risk by CTfastrak Project management, are classified in one of 
the following categories: 
 unacceptable; 
 undesirable project  (management decision required); 
 acceptable with project management review; and 
 acceptable without review. 

 
 Determination of corrective action priority rating for unacceptable and 

undesirable hazards by considering the cost of corrective action. It should be 
noted that the hazard rating for priority of corrective action needs to be performed 
only for identified hazards that have been categorized as unacceptable and 
undesirable in the initial hazard risk index ranking. 

 
Hazard criticality acceptance criteria: The process and algorithm for acceptance of risk 
follows the accepted practice of risk assessment described in MIL-STD-882C.  Figure 4-
3 depicts the hazard risk assessment matrix to evaluate acceptability of risk in identified 
hazards. 

4.6.1.5 Resolution 

The best method of resolving potential system hazards is to eliminate them. This may 
be impossible or impractical at times. Determination of the method to be employed can 
be made by conducting a thorough analysis of the system, considering the possible 
tradeoffs between various alternatives and the system safety requirements. The 
philosophy dictating these analyses should result in the resolution of alternatives. In 
general, accordance with MIL-STD-882C practices, leads to a number of different 
means that can be employed to resolve identified hazards. These include design 
changes, installation of controls and warning devices, and implementation of special 
procedures. Use of the Risk Assessment Matrix holds program management and 
technical engineering accountable for the risk of the system during design, testing and 
operation, and the residual risk upon delivery. The order of preference for the means 
used in resolving hazards for the project is as follows (Figures 4-4 and 4-5): 
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Figure 4-3:  Hazard Risk Assessment Matrix and Acceptance Criteria 
 

  

Descriptive 
Word 

Level 
Within Specific 
Individual Items 

Within a Fleet 
or Inventory 

Frequent A Likely to occur 
frequently 

Continuously 
experienced 

Probable B Will occur several 
times in life of an item 

Will occur frequently 

Occasional C Likely to occur 
sometime in life of an 
item 

Will occur several 
times 

Remote D Unlikely but possible 
to occur in life of an 
item 

Unlikely, but can 
reasonably be 
expected to occur 

Improbable E So unlikely, it can be 
assumed occurrence 
may not be 
experienced 

Unlikely to occur, but 
possible 

 
Frequency of 
Occurrence 

 

Hazard Categories 

I 
Catastrophic 

II 
Critical 

III 
Marginal 

IV 
Negligible 

 
(A) Frequent 
 
(B) Probable 
 
(C) Occasional 
 
(D) Remote 
 
(E) Improbable 
 
 

 
     1A-UN 
 
     1B-UN 
 
     1C-UN 
 
     ID-UD 
 
     IE-AC/WR 

 
     2A-UN 
 
     2B-UN 
 
     2C-UD 
 
     2D-UD 
 
     2E-AC/WR 

 
     3A-UN 
 
     3B-UD 
 
     3C-UD 
 
     3D-AC/WR 
 
     3E-AC/WR 

 
     4A-AC/WR 
 
     4B-AC/WR 
 
     4C-AC 
 
     4D-AC 
 
     4E-AC 

 
Legend: Hazard Risk Index 

1A,1B,1C,2A,2B,3A 
1D,2C,2D,3B,3C 
1E,2E,3D,3E,4A,4B 
4C,4D,4E 
 

Acceptance Criteria 
UN-Unacceptable 
UD-Undesirable (decision required) 
AC/WR-Acceptable with review 
AC-Acceptable without review 
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 Design for minimum hazard: (“D”, “E”) Design, redesign, refurbish, and retrofit 

to eliminate (i.e., “design out”) the hazards through design selection. This may be 
accomplished through the use of fail-safe devices and principles in design, the 
incorporation of high-reliability systems and components, and the use of 
redundancy in hardware and software design. 

 
 Safety devices: (“S”) Hazards that cannot be eliminated or controlled through 

design selection should be controlled to an acceptable level through the use of 
fixed, automatic, or other protective safety design features or devices. Examples 
of safety devices include interlock switches, protective enclosures, or safety 
guards/barriers. Care must be taken to ascertain that the operation of the safety 
device reduces the loss or risk and does not introduce an additional hazard. 
Safety devices shall also permit the system to continue to operate in a limited 
manner. Provisions shall be made for periodic functional checks of safety 
devices. 

 
 Warning devices: (“W”) When neither design nor safety devices can effectively 

eliminate nor control an identified hazard, devices should be used to detect the 
condition and generate an adequate warning signal to correct the hazard or 
provide for remedial action such as evacuation. Warning signals and their 
application should be designed to minimize the probability of incorrect personnel 
reaction to the signals and shall be standardized within similar systems. 

 
 Procedures and training: (“P”) Where it is impossible to eliminate or adequately 

control a hazard through design selection or use of safety and warning devices, 
procedures and training shall be used to control the hazard. Procedures may 
include the use of personal protective equipment. Precautionary notations shall 
be standardized as specified by the SSCRC. Safety critical tasks and duties and 
activities throughout the project, such as bus operators’ duties, shall require 
organizational certification of personnel proficiency. 
 

Note: The letters in parentheses (“D”, “E”, “W”,”S”, “P”) in each of the above bulleted 
paragraphs refer to the letters used at the end of each countermeasure listed in 
Figure 4-5. 
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Figure 4-4: Hazard Reduction Order of Precedence 
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Figure 4-5: Sample Techniques for Resolving Hazards and Vulnerabilities 
 

 
Examples of Engineering Countermeasures: 

 
 Fundamental design change (D) 
 Redesign vulnerable components (D/E) 
 Upgrade means of verifying 

maintenance/operational adequacy (P) 
 Design/install redundant 

subsystems/assemblies (E) 
 Substitute or isolate (D/E/S) 
 Insulate/shield (S) 
 Test and monitor (P) 
 Reduce energy level (D) 
 Dilute or spread (E/P) 
 Exhaust or ventilate (S/P) 
 Include adequate/sufficient sensors/alarms 

(W/P) 
 Design to limit undesired production and 

emission of toxins and wastes (D/E/S/W/P) 
 

 
Examples of Administrative Countermeasures: 

 
 Abandon or shut down (P) 
 Relocate (D) 
 Educate and train (P) 
 Limit exposure time, duration, and/or distance 

(P) 
 Provide employee supervision evaluation (P) 
 Provide warnings/signals and train in proper 

steps (W/P) 
 Maintain high housekeeping standards (P) 
 Design, train, and implement appropriate 

procedures for all operational activities and 
equipment (P) 

 
Other Example Countermeasures: 

 
 Employ guards, require Identification (P) 
 Use adequate security methods (light dark 

areas, use motion sensors on doors, windows, 
etc.) (W/P) 

 Provide and require proper Personal Protective 
Equipment (PPE) (S/P) 

 Use locks, blocks, interlocks (S/P) 
 

 
Some available techniques are referred to as ameliorators. Ameliorators do not technically resolve 
hazards or vulnerabilities; instead, they control severity after an undesired event has begun. Examples 
include the following: 
 

 Automatic sprinklers and fire extinguishers 
 Providing and using personal protective equipment (PPE can also be a countermeasure)  
 First-aid training 
 Emergency preparedness 
 Availability of first-aid kits, oxygen, antidotes 
 Seat belts and crashworthiness provisions 
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4.7 Requirements for Safety and Security Analysis 
 
The most common types of safety and security analysis which have been considered for 
the CTfastrak Project include the following: 

 
 Preliminary Hazard and Vulnerabilities List (PHVL) – creation of a generic 

listing of hazards and vulnerabilities that may be present for the project – 
provides the foundation for the PHA and TVA. 

 
 Preliminary Hazard Analysis (PHA) – the initial effort in hazard analysis during 

the system design phase or the programming and requirements development 
phase for facilities acquisition. It may also be used on an operational system for 
the initial examination of the state of safety. The purpose of the PHA is not to 
affect control of all risks but to fully recognize the hazardous states with all of the 
accompanying system implications. 

 
 Threat and Vulnerability Analysis (TVA) – an analysis of the generic threats 

and vulnerabilities present in a system, their evaluation, and recommendations 
for control. 

 
 Subsystem Hazard Analysis (SSHA) – performed if a system under 

development contains subsystems or components that when integrated function 
together in a system. This analysis examines each subsystem or component and 
identifies hazards associated with normal or abnormal operations and is intended 
to determine how operation or failure of components or any other anomaly may 
adversely affect the overall safety of the system. This analysis should identify 
existing and recommended actions using the system safety precedence to 
determine how to eliminate or reduce the risk of identified hazards. 

 
 System Hazard Analysis (SHA) – accomplished in much the same way as the 

SSHA. However, as the SSHA examines how component operation or risks 
affect the system, the SHA determines how system operation and hazards can 
affect the safety of the system and its subsystems. The SSHA, when available, 
serves as input to the SHA.  

 
 Failure Modes and Effects Analysis (FMEA) – a reliability analysis tool that is a 

bottom up approach to evaluate failures within a system. Any electrical, 
electronics, propulsion, or hardware system, sub-system can be analyzed to 
identify failures and failure modes. 

 
 Failure Modes, Effects and Criticality Analysis (FMECA) – generated from an 

FMEA by adding a criticality figure of merit. These analyses are performed for 
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reliability, safety, and supportability information. The FMECA version is more 
commonly used and is more suited for hazard control. 

 
 Fault Tree Analysis (FTA) – a deductive analytical tool used to study a specific 

undesired event. The deductive approach begins with a defined undesired event, 
usually a postulated accident condition, and systematically considers all known 
events, faults, and occurrences that could cause or contribute to the occurrence 
of the undesired event. Top level events may be identified through any safety 
analysis approach, through operational experience, or through a “Could it 
happen” hypothesis. 

 
 Terrorism Risk Assessment (TRA) – methodology developed by the 

Department of Homeland Security specifically for use by transit agencies to 
evaluate the risk of terrorist events involving weapons of mass destruction 
(WMD) through comparison of relative risk between critical assets in order to 
identify and prioritize needs in terms of security countermeasures and 
emergency response capability enhancements. 

 
 Software Safety and Security Analysis (SSSA) – performed to identify, 

categorize and resolve issues involving software, where software-controlled 
functions, if not performed or performed incorrectly, inadvertently, or out of 
sequence, could result in a hazard or vulnerability or allow a hazardous condition 
or vulnerability to exist, such as (1) software that exercises direct command and 
control over potentially hazardous functions and/or hardware, (2) software that 
monitors critical hardware components, and/or (3) software that monitors the 
system for possible critical conditions and/or states.  

 
 Operations and Support Hazard Analysis (O&SHA) – performed primarily to 

identify and evaluate the hazards associated with the environment, personnel, 
procedures, operation, support, and equipment involved throughout the total life 
cycle of a system/element. The O&SHA may be performed on such activities as 
testing, installation, modification, maintenance, support, transportation, ground 
servicing, storage, operations, emergency escape, egress, rescue, post-accident 
responses, and training. 

 
 Health Hazard Assessment (HHA) – performed to identify health hazards, to 

evaluate proposed hazardous materials that may be used in the project, and to 
propose protective measures to reduce the associated risk to a level acceptable 
to the grantee’s management. 
 

Figure 4-6 presents the basic process through which safety and security analyses are 
integrated into the project development process. This process is flexible and 
responsive, and is guiding the CTfastrak Project.  Thus far, the Project has used the 
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PHA and TVA processes, and will use other safety and security analysis techniques, as 
required, as the Project advances through implementation to operations. 
 

Figure 4-6: Safety and Security Analysis in a Major Capital Transit Project 
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4.8 Security Threat and Vulnerability Management Process 
 

Threat analysis includes examining the system infrastructure and actually determining 
threats to which a particular component or element is vulnerable.  The emphasis of the 
analysis is on correlating and linking threats to specific system elements to ensure 
proper use of security resources, including budgets, time, people, and equipment.  
 
The vulnerability analysis consists of a series of activities intended to identify security-
related shortcomings or weaknesses in the proposed system.  The process for 
determining vulnerabilities in the proposed system begins with the identification and 
grouping of project assets to enable management to rank system components based on 
their criticality to transit operations, their attractiveness as targets for security breaches 
or terrorist attack, and their vulnerability to the impacts of a successful breach or attack.  
Critical assets are defined as the specific assets most critical to its mission to protect 
people and the agency’s ability to provide service. The process for Threat and 
Vulnerability Management that has been used for the CTfastrak Project is summarized 
in Figure 4-7. 
 

Figure 4-7: Threat and Vulnerability Management Process 
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Once critical assets were identified, the project  undertook  a “threat and vulnerability 
resolution process”—similar to the hazard analysis performed for safety critical 
elements—to identify and evaluate the vulnerabilities of these assets to specific threats, 
and to promote reasoned decision-making which balances risk against the cost of 
protective design countermeasures.  The overall assessment concluded with security 
recommendations regarding the control and/or mitigation considerations for project 
design.  This process provided management with answers the following questions:  
 
 Identification and characterization of the threats to specific assets.  What are the 

threats to the system?  How can these threats be described and quantified in 
terms that support management decision-making activity? 

 Identification and characterization of the vulnerability of specific assets. What 
vulnerabilities exist that could be exploited?  Can the project make design 
changes to reduce risk levels by altering the nature of the asset itself?  Are there 
additional procedural, technology or equipment measures that would reduce 
vulnerability?  Should special activities be performed to improve emergency 
preparedness as a result of the vulnerabilities of the asset? 

 
The process resulted in security design features and operational recommendations to 
address the identified system vulnerabilities, similar in logic to the previously discussed 
hazard reduction process.   
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5 Development of Safety and Security Design Criteria 

5.1 Approach to Development of Safety and Security Design Criteria and 
Specifications 

 
Safety and security design criteria provide an organized listing of safety and security 
codes, regulations, rules, design procedures, recommended practices, handbooks and 
manuals prepared to provide guidance to project designers in the development of 
technical specifications for the CTfastrak Project.  These criteria are intended to ensure 
that safety and security are “designed into” the project. In this section, the approach to 
the creation of safety and security design criteria for the CTfastrak Project is described.  
Figure 5-1 provides a visual illustration of this process.  
 

Figure 5-1: Safety and Security Analysis in the Design Process 
 

 
Figure 5-2 depicts the incorporation of safety and security into the final design process, 
which began with the project definition and general description of the project stemming 
from Alternatives Analysis phase.  Using these inputs, the project team established the 
basic scope of the project (i.e., double lane alignment operating within a specific 
corridor over a fixed distance and serving a designated number of stations, with parking 
lots). Once the scope was established, a preliminary list of components was identified, 
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including all of the elements which were designed for the project (i.e., CTfastrak 
stations, ITS, communications systems, parking lots). 
 

 
Figure 5-2: Incorporation of Safety and Security into Final Design Process
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As part of its preliminary and final design phase, applicable codes, guidelines, and 
regulations to which the CTfastrak project was to be designed, constructed, operated 
and maintained were identified. The identification of such information facilitated the 
development of project specific design criteria and technical provisions, which have 
been used to incorporate the identified requirements into all aspects of design, 
architectural concepts, specification preparation, equipment selections, construction, 
testing, and operation.  Sources of this data include: 
 
 Technical specifications from previous contracts 
 Existing agency design and performance criteria 
 Applicable codes, standards, etc. defined by standards boards and organizations 
 Regulatory directives and requirements 
 Project performance requirements 
 Requirements derived from previously performed safety/security studies  
 Pertinent safety and security criteria and studies from other transit systems 

 
Applicable standards, codes, and requirements are derived from several sources 
including: 
 
 CTDOT Bridge Design Manual 
 CTDOTBusway Design Manual  
 CTDOT Highway Design Manual 
 American Association of State Highway Transportation Officials -- 

http://www.aashto.org 
 Americans with Disabilities Act (ADA) 
 American Institute of Architects -- http://www.aia.org 
 American National Standards Institute (ANSI) -- http://www.ansi.org 
 American Public Transportation Association -- http://www.apta.com 
 American Society of Civil Engineers (ASCE) -- http://www.asce.org 
 American Society of Heating, Refrigerating, and Air-Conditioning Engineers -- 

http://www.ashrae.org/ 
 American Society for Testing and Materials (ASTM) 
 Building Officials and Code Administrators International -- http://www.bocai.org 
 California Public Utilities Commission -- http://www.cpuc.ca.gov/ 
 Construction Specification Institute (CSI) -- http://www.csinet.org 
 Department of Defense -- http://www.weibull.com/knowledge/milhdbk.htm 
 Environmental Protection Agency -- http://www.epa.gov/ 
 Factory Mutual (FM) -- http://www.factorymutual.com 
 Federal Emergency Management Administration (FEMA) -- http://www.fema.gov 
 Federal Highway Administration -- http://www.fhwa.dot.gov/ 
 Federal Motor Carriers Safety Standards (FMCSS) 
 Federal Railroad Administration – http://www.fra.dot.gov 
 Federal Transit Administration – http://www.fta.dot.gov 
 General Services Administration – http://www.gsa.gov 
 Illuminating Engineering Society (IES) -- http://www.iesna.org/ 
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 Institute of Electrical and Electronics Engineers (IEEE) -- 
http://www.ieee.org/portal/site 

 Instrument Society of America (ISA) -- http://www.isa.org/ 
 International Code Council  -- http://www.intlcode.org 
 International Conference of Building Officials -- http://www.icbo.org 
 National Fire Protection Association -- http://www.nfpa.org 
 National Institute of Standards and Technology (NIST) -- http://www.nist.gov 
 Occupational Safety and Health Administration (OSHA) -- http://www.osha.gov 
 Transit Standards Consortium -- http://www.tsconsortium.org 
 Underwriters Laboratories, Inc. (U.L.) -- http://www.ul.com 

 
Specifically for security:  
 
 FTA prepared Transit Security Design Considerations, available at: http://transit- 

safety.volpe.dot.gov/security/SecurityInitiatives/DesignConsiderations/default.asp 
 
 Other recommendations for designing security into projects, for managing 

sensitive security information (SSI) during projects, and for developing 
appropriate procedures and policies for operational security can be found at: 
http://transit-safety.volpe.dot.gov/security/SecurityInitiatives/Top20/. 

 
 The Transit Cooperative Research Program (TCRP) has sponsored a number of 

projects evaluating security technology and procedures for their effectiveness in 
the transit environment, available at: http://trb.org/SecurityPubs. 

 
 The American Society for Industrial Security (ASIS) also has a series of 

guidelines and standards available at: 
http://www.asisonline.org/guidelines/guidelines.htm. 

 

Once codes, standards, regulations and recommendations were identified and 
organized according to the appropriate project components, they were delivered to the 
project design team for early integration into design activities. They were also assessed 
against the PHA to ensure that potential scenarios identified in the PHA are adequately 
addressed by the proposed listing of codes, standards and regulations. 
 
Design criteria for the project defined the various safety and security features and 
requirements which must be incorporated into the completed system. The requirements 
were subject to review and revision, by prescribed procedure, as the design evolved. 
Proposed changes to the criteria were required to be submitted formally via a design 
review and comment form to the SSCRC. The SSCRC evaluated each proposed 
change prior to making any revision to the design criteria. Strict configuration 
management processes were used and only a limited number of approved personnel 
had access to the working document. All other personnel were notified of changes to 
the design criteria through the established chain of command and communication 
procedures.     
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All preliminary and final designs have been thoroughly reviewed by Project Engineering, 
PM, PMSST, Quality Assurance, and management personnel to ensure all design 
criteria requirements have been achieved. These reviews took place at the 30%, 60%, 
90%, and 100% design development stages. During this phase, the SSCRC discussed 
and worked to identify, evaluate, and resolve project system safety, safety certification, 
fire/life safety, security, and systems assurance issues and resources. SSCRC 
members reviewed all design submittals and provide comments through the design 
review process. 

 
Concurrent with this activity, the PMSST worked with contractors and the design team 
to further refine the project component lists and to review this list to identify safety and 
security certifiable elements.  These elements are defined as:  
 
“Facilities, equipment, procedures, training programs or other components considered 
critical to the safety and security of a system, and whose inclusion in the project must 
be certified by the grantee using appropriate verification procedures.”  
 
Also during this process, requirements for general tests, inspections, integrated tests, 
demonstration/acceptance tests, and operations and maintenance plans, procedures, 
training and rulebooks have been developing, which will demonstrate the effective 
realization of the specification in the as-built project and delivered systems. 
 
As the design effort proceeded to greater levels of specification, the safety and security 
design criteria were translated by the CTfastrak Project final designers from general 
codes and standards to specific requirements for each identified project component 
(Figure 5-3).  Throughout this process, CTfastrak Project engineers had access to 
support in referencing, reviewing and/or interpreting the safety and security design 
criteria.  

 
Results from safety and security analysis were integrated into the specification process 
through delivery of reports and analyses documenting the consequences of specific 
project decisions for safety hazards and security risks. 
 
Prior to the initiation of revenue service, a Certificate of Compliance should be issued by 
the SSCRC for each identified element, verifying its conformance with safety and 
security requirements and its readiness for initiation into revenue service.  
 
Identification of safety and security certifiable elements enabled the PMSST to define 
the project in organizational categories that can be further sub-divided to support 
recognition of individual sub-elements and items with the potential to affect safety and 
security.   
 
These sub-elements and items were then documented in a Safety and Security 
Certifiable Items List (CIL). The process of “breaking down” certifiable elements into 
CILs occurred simultaneously with the project team’s engineering effort.  
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Figure 5-3: Specification Development Inputs 
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5.2 Design Reviews 
 
Administration of the Design Review Process occurred as outlined in the Design Phase 
Organization, Chapter 9 of the PMP. These reviews occurred in accordance with the 
Work Plans, Scope of Service, and the Project Schedule. 
 
The PM and Final Designers will submitted preliminary and final design work packages 
to CTDOT’s CTfastrak Project Managers, Design (PMD). The PM received a copy of 
the Final Designer's work for its review. The Consultant Design Division assisted the 
CTfastrak PMD in coordinating a post-review meeting and distributed work packages to 
the Design Services Division, Traffic Division, etc. for review. The PM performed an 
independent peer review on CTDOT’s behalf. Participants in post review meeting were 
determined by the respective managers. To expedite the review process, individual task 
deliverables required as part of the Design were submitted to CTDOT for review as they 
were completed. Concurrent submissions were made by the PM and Final Designers to 
outside agencies, such as FRA and FHWA, in order to solicit comments and advance 
the schedule for Design. Review meetings were sometimes scheduled, where deemed 
appropriate, to discuss complicated design issues. These meetings included the 
CTDOT CTfastrak Project PMD, PMC, PM, PMCS, Final Designers and other team 
members as needed, and outside agencies, depending on the design to be reviewed. 

 
Several activities were conducted to assure that designs achieved safety requirements. 
All facilities and system designs for safety input were reviewed by the PM, PMCS, 
PMSST, CTfastrak Project staff, and contractor staff. Disposition of comments are 
resolved through the project’s design review process. In addition, designs were formally 
certified and safety items were identified through standards and requirements. Industry 
standards and experience were also used to evaluate unique issues related to transit 
safety. In several cases, special studies or analyses were performed to address specific 
safety issues. 
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6 Process for Ensuring Qualified Operations and Maintenance 
Personnel 

6.1 Operations Personnel Requirements 
 
Operations on the CTfastrak BRT may be coordinated by a new entity or under the 
auspices of CTTransit, but for now will be known as the Busway Operations Center 
(BOC). This organization will communicate with transit providers and serve as a point of 
contact with municipalities and local emergency services when necessary. The BOC will 
monitor operations along the CTfastrak BRT for both revenue-service and maintenance 
vehicles. 

 

6.1.1 Field Supervision of Operations 
 

The COO will hire and train a team of supervisors to oversee operations in the field. 
Field supervisors, working with dispatchers, will manage CTfastrak BRT service quality 
to ensure an optimal riding experience for users. Under their supervision transit 
operations will be observed and modified to ensure efficient operations. Supervisors will 
carry out dispatch instructions from the BOC in person to increase their comprehension 
and effectiveness. They will respond directly to incidents and emergencies and 
communicate directly with drivers. Each supervisor will manage multiple operators, 
enforcing common operating procedures and providing an interface between CTfastrak 
and roadway operations. Supervisors will oversee a shift of operators and operations 
personnel, ensuring compliance with rules and procedures, maintaining schedules, 
monitoring communications, and route staffing. Supervisors may be required to operate 
buses, train subordinate personnel, and to respond to inquiries from various agencies. 
 
 Hiring of supervisors must occur far enough in advance of the CTfastrak BRT 

opening to assure proper training. 
 
 It will also be necessary to hire supervisors capable of performing the duties 

required, including the oversight of multiple operators and operation of transit 
vehicles as needed. 
 

6.2 Maintenance Personnel Requirements 

 

6.2.1 Roadway Maintenance: 
 

CTDOT will be responsible for the maintenance of the roadway, curbs, structures, 
operational signage, and other physical infrastructure. Also, the agency will be 
responsible for maintenance of lighting, signals, roadway loop detectors, transit priority 
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and related equipment. When necessary, the agency will perform CTfastrak roadway 
snow removal operations and will handle the response to emergency roadway 
occurrences. The operating procedure for CTfastrak BRTemergencies will be in 
accordance with CTDOT’s established response to incidents on state highways. Also, it 
will be important to secure a contractor to provide 24-hour on-call towing services for 
disabled buses and other vehicles. 
 
The CTDOT Maintenance Division currently has trained and skilled personnel along 
with equipment to maintain state highways. Given that the CTfastrak BRT is owned by 
the agency and similar in design to state highways, agency personnel are most qualified 
to maintain the CTfastrak roadway. 

 

6.2.2 CTfastrak Maintenance Organization 
 

Maintenance of on-site CTfastrak assets – station structures, parking and ITS 
components – has not been established at this point in the project. Recommendations 
to accomplish these functions include establishing a CTfastrak BRT maintenance 
organization (BMO). This organization would assume responsibility for these 
maintenance requirements together with CTDOT. A decision needs to be made on what 
organization should take on the BMO responsibility, CTDOT, CTTransit, a new public 
entity or a private contractor. 
 
The BMO’s responsibilities will include maintenance of station platforms, passenger 
shelters, lighting, communications, security cameras, emergency call boxes, real-time 
passenger information display boards (including next bus information), and other 
electronic services. The BMO will be responsible for updating signage both in and out of 
the stations including parking lots. The BMO will remove graffiti from all surfaces of the 
building, platforms, trash containers, lighting fixtures and signs. The BMO will be 
responsible for removal of snow from platforms to ensure the safety of transit patrons.  
 
The primary BMO must have the expertise and knowledge to provide the services and 
amenities to encourage transit ridership. In the case of the CTfastrak BRT, the BMO 
should analyze the most efficient and cost effective means of providing services and 
maintenance for the stations. 

6.3 Plans, Rules and Procedures 
 

To ensure consistency, common operations procedures must be developed.  The COO 
will be responsible for the development of written operations material and standard 
procedures, with support from the various transit operators using the CTfastrak BRT. 
All staff will be trained in their respective areas of responsibility, including dispatchers, 
field supervisors, and drivers. All operators on the CTfastrak BRT will receive 
instruction and training on proper procedures, including safety training and service 
interruption and recovery. 
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It will be necessary to ensure that maintenance responsibilities, standard highway 
maintenance procedures and all other requirements be clearly specified in written 
agreed upon directives. Coordination will be required with Amtrak and its maintenance 
division clearly specifying maintenance responsibilities where the CTfastrak BRT and 
railroad right-of-way abut, or in shared areas adjacent to the roadway. 

6.4 Training Program 
 
It is important to note that, because training on equipment such as buses, ticket vending 
machines, and dispatch systems must involve the actual equipment, this activity can 
only be completed after the equipment has been procured and installed. Equipment 
vendors will be involved to a significant extent in this activity, with the final development 
of training procedures and written manuals to be completed in cooperation with them 
and with equipment manufacturers. This training should be included in procurement 
contracts with vendors. Training must begin well in advance of the opening of the 
CTfastrak BRT to ensure a seamless transition to the new facility. 
 
The BMO will be responsible for creating training programs including repair and 
maintenance of the bus roadway, snow removal, lighting and signals, buildings and 
shelters, landscaping, fare vending machines, security cameras, passenger real-time 
information boards, vehicles and electronic equipment to name a few. Also, special 
training will need to be conducted for personnel working in the CTfastrak BRT rights-of-
way to ensure safety procedures are employed. The BMO may work closely with 
equipment vendors and manufactures to set up the training programs and may contract 
out some of the training to these entities. 
 
Training programs should be developed for the numerous tasks to be performed 
including equipment maintenance and operation in accordance with manufacturers’ 
specifications.  It will also be necessary to determine what agencies are best suited to 
perform specific training sessions.  Programs must be developed in advance of the 
CTfastrak BRT opening to assure a fully staffed BMO when the CTfastrak BRT opens. 
 
Bus operators are an important element of the safety and security function. They will be 
provided FTA and National Transit Institute (NTI) training on the detection of and 
communication to the BOC of suspicious activity. 

6.5 Emergency Preparedness 

 
CTDOT will handle the response to emergency roadway occurrences. The operating 
procedure for CTfastrak BRT emergencies will be in accordance with CTDOT’s 
established response to incidents on state highways. Also, it will be important to secure 
a contractor to provide 24-hour on-call towing services for disabled buses and other 
vehicles. 

 
To respond to incidents that may occur on the CTfastrak BRT or at its facilities, 
emergency services jurisdictions are defined as the areas to which specific responders 
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will reply in the event of fire or a medical emergency, a crash, natural disaster, or other 
emergency. These areas correspond with the areas in each municipality through which 
the CTfastrak BRT will pass. Each municipality will respond to emergencies within their 
jurisdiction along the CTfastrak BRT. Each municipality will have access to the 
CTfastrak BRT at one or more locations. 
 
To successfully implement a comprehensive set of safety and security procedures for 
the CTfastrak BRT requires an equally comprehensive training program for those who 
must respond to incidents. Procedures and training must be developed for all CTfastrak 
BRT security functions in advance of the opening of the CTfastrak BRT. 
 
CTDOT will develop a training program for all police, fire, and emergency services 
personnel who will provide services to the CTfastrak BRT. Such training will familiarize 
emergency service personnel with the physical layout of CTfastrak BRT facilities, as 
well as with CTfastrak BRT operations and service patterns.  It will include appropriate 
drills and exercises to test responders in adherence to emergency procedures. 
 
To assist in the process of planning and training for safety and security issues, FTA, the 
Transportation Safety Institute (TSI) and Transportation Security Administration (TSA) 
sponsor training courses on transit safety and security issues.  These will be considered 
for the CTfastrak BRT staff and emergency responders. The FLSC will develop crisis 
management protocols for addressing safety and security incidents on the CTfastrak 
BRT.  

 
Successfully addressing safety and security along the CTfastrak BRT requires building 
on existing local organizations, such as police, fire and EMS. Ensuring the 
implementation of these tasks will be the responsibility of the FLSC, which will facilitate 
continued coordination through opening day. 

6.6 Public Awareness 
 
Prior to beginning of construction, CTDOT initiated a Public Awareness Program to 
warn the communities adjacent to the CTfastrak Project of the potential dangers of the 
construction activities and to heed signs and fences erected to protect the public. As the 
CTfastrak Project nears the start of revenue operations, public awareness outreach will 
include information: that the CTfastrak BRT is restricted to authorized vehicles, 
information regarding CTfastrak BRT grade crossing signals, and the safety and 
security of the multi-purpose trail. 
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7 Safety and Security Verification Process (Including Final 
Certification) 

7.1 Safety and Security Certification Process  
 
The core of the CTfastrak Project’s SSMP is the Safety and Security Certification 
(SSC) Process, which is designed to document that: 

 
 safety-related requirements are incorporated into every applicable aspect of 

the project including design, construction, testing, operation, and maintenance;  

 tests are conducted to verify the ability of equipment and personnel to function 
safely; 

 plans, procedures and training programs are developed, thoroughly reviewed, 
and implemented prior to the start of revenue service; and 

 responsible program participants verify the above are completed in order to 
provide a traceable history of the SSC program.  

 
In accordance with the FTA Handbook for Transit Safety and Security Certification, the 
CTfastrak Project has developed a Safety and Security Certification Plan (SSCP), 
which defines the roles and responsibilities of project personnel within the certification 
process. The SSCP also details the tasks to be performed during the course of the 
project to ensure SSC requirements are met. Much of the information in this section was 
excerpted from the SSCP. More detailed information on the Ten Major Steps of SSC 
can be found in Section 4.0 of the SSCP. 
 
The SSC process (Figure 7-1) is managed by the Program Director with the PMSST 
having oversight and final approval responsibilities for all certification activities. Ultimate 
certification of the completed system’s readiness for safe operation is the responsibility 
of the Program Director with the concurrence of the SSCRC.  The purpose of the SSC 
Process is to: 
 
 identify and document design decisions regarding safety, fire/life safety, and 

security; 

 identify and review compliance with safety and security requirements applicable 
to the project; 

 create a list of hazards, safety certifiable elements, and potential threats and 
vulnerabilities; 

 analyze and mitigate or eliminate identified hazards, threats, and vulnerabilities;  

 verify that safety and security certifiable elements have met the requirements of 
the SSCP;  
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 assure to the maximum extent practical that safety, fire/life safety, and security 

activities and requirements are integrated into the design, construction, testing, 
and activation phases of the project; 

 provide a process for documenting, verifying, and demonstrating compliance with 
safety, fire/life safety, security, and specification requirements throughout all 
project phases; 

 ensure the identification, elimination, and/or control of hazards throughout all 
project phases; 

 provide a process for demonstrating the effectiveness of hazard controls and 
countermeasures implemented to eliminate and control hazards; 

 document and verify the analyses, review, and approval process to ensure 
appropriate system safety and security requirements are included across the 
whole system including station, vehicle, and facility design criteria, construction 
plans and activities, testing programs, operating procedures, training programs 
and maintenance manuals; 

 ensure that the project and outside emergency response agencies are prepared 
and capable of responding to normal, abnormal, and emergency situations 
involving the project; 

 implement a process for systematically reviewing and documenting tests, 
analyses, inspections, audits, and review results in a format that clearly displays 
the successful completion of the SSC Program for presentation to project 
management, FTA, or other interested agencies or parties;        

 evaluate safety and security critical functions or equipment with vital functions 
affected by additions, deletions, substitutions, rebuilding, replacement, 
modification, or new designs associated with the project to identify and resolve 
potential hazards through a hazard elimination/reduction process. 
 

 verify that all hazards, threats, and vulnerabilities are documented in hazard 
analyses and threat and vulnerability analyses have been eliminated or 
controlled; and 

 
 prepare a SSC Report detailing program outcomes.  

 
The SSC process is the means through which identified project safety and security 
elements are monitored, inspected, audited, and documented to evaluate their 
effectiveness. The process applies to all CTfastrak Project personnel, including 
consultant and contractor staff and all elements, equipment, processes, and procedures 
of the CTfastrak Project. The SSC process is also the means through which CTDOT 
verifies that all essential parties to the CTfastrak Project have developed rules, policies, 
and plans in accordance with this SSCP and the CTfastrak SSMP. 
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Figure 7-1: Verification of Safety and Security Requirements in Transit Projects
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At the completion of the project, and prior to the start of revenue operations, the 
SSCRC, with the assistance of the PMSST, issues Certification of Compliance for the 
project.  In addition, the PMSST develops a comprehensive final SSC Report. This 
report details the certification process, its outcomes, any remaining open items and the 
rationale as to why they remain open, and signed certificates of compliance authorizing 
the system ready for initial operation.  

7.2 Safety and Security Certification Review Committee 

 
The safety and security management activities of the SSCRC have been described 
earlier  in this SSMP, as well as the current composition of the recently reconstituted 
committee.  This section describes the SSC responsibilities of the committee.  The 
SSCRC is chaired by the Program Director and acts as a SSC working group.  
 
The SSCRC oversees the administration of the hazard identification, analysis, and 
resolution process and works to ensure that all hazards, threats and vulnerabilities 
identified during design reviews, material and hardware selection, assembly and 
integration, audits, inspections, testing, etc. are resolved and appropriately documented 
prior to the start of revenue operation. The SSCRC meets on an as-needed basis, but 
no less than once per month.  The SSCRC serves as a liaison between the project and 
the external emergency response agencies, and reviews, analyzes, and directs 
activities related to the fire/life safety and security aspects of the project. The SSCRC 
further identifies the emergency response needs (such as training, drills) that are 
required to adequately respond to accidents/incidents that may occur during each 
phase of the project including operations and maintenance.  The SSCRC also provides 
expertise to facilitate the development and implementation of emergency responder 
training programs and activities, and emergency operating procedures and plans. 

 
Specific SSC tasks and activities for which the SSCRC is responsible include: 
 
 identifying and reviewing compliance with safety and security requirements 

applicable to the project; 
 creating a list of hazards, safety certifiable elements, and potential threats and 

vulnerabilities; 
 analyzing and mitigating or eliminating identified hazards, threats, and 

vulnerabilities;  
 verifying that safety and security certifiable elements have met the requirements 

of the SSCP;  
 documenting and verifying the analyses, review, and approval process to ensure 

appropriate system safety and security requirements are included across the 
whole system including station, vehicle, and facility design criteria, construction 
plans and activities, testing programs, operating procedures, training programs 
and maintenance manuals;  

 verifying that all hazards, threats, and vulnerabilities are documented in hazard 
analyses and threat and vulnerability analyses have been eliminated or 
controlled; and 
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 preparing a SSC Report detailing program outcomes. 
 

7.3 Design Criteria Verification Process 

 
During design, the Project Managers, PM, and PMSST identified criteria requirements 
for certifiable elements and items. This process involved the creation of a checklist for 
each certifiable element to record requirements generated from safety and security 
design criteria and the Busway Design Manual. These checklists, referred to as “Design 
Criteria Conformance Checklists (DCCC),” provided a format to verify compliance with 
identified safety and security requirements. 
 
In the certification process, contract specifications, design criteria, the Busway Design 
Manual, applicable codes, and industry standards supported this verification.  For 
example, some of the requirements in contract specifications may have been used as 
verification, such as maintenance manuals, subsystem hazard analysis, and factory test 
reports. Other requirements may not take the form of specific deliverable documents but 
require field visual inspection verification. 
 
Following initial development, the DCCC was submitted to the SSCRC for review and 
comment.  Recently, the PMSST reviewed the current status of the DCCCs and 
provided to the reconstituted SSCRC for their review and comment/approval of current 
status. 
 
During development of these checklists, the project team referenced safety and security 
requirements for use in design reviews and during inspections or tests.  

 
To initiate activities to verify compliance of the delivered project with criteria and 
specifications developed and approved during design reviews, formal documentation is 
obtained from the responsible design and construction managers, to demonstrate:  

 
 all elements of the system provided under construction, procurement and 

installation contracts conform to the specifications; 

 the as-built configuration contains the safety and security related requirements 
identified in the applicable specifications and other contract documents; and 

 changes to the established design configuration meet code and regulatory 
compliance, and identified fire/life safety issues are also resolved.  

7.4 Construction Specification Conformance Process  
 

Specification Conformance is performed to establish a formal process to verify that all 
safety and security-related specification and contract document requirements are 
satisfied during design, construction, installation, and testing.  
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Many of the safety and security requirements in the specifications take the form of 
specific deliverables, such as manuals, hazard analyses, reports, approved contract 
submittals, factory test procedures results, and inspection reports.  However, other 
safety requirements may not take the form of specific contractor or in-house deliverable 
documents but still require verification via field inspections with reports and 
photographic evidence. Compliance with these types of safety and security-related 
requirements are subject to verification during design reviews, audits, inspections and 
tests.  

 
The methodology utilized by this process is three-fold: 

 verify the design phase; 
 verify the construction, installation, and test phase; and 
 perform final verification phase (verify that all the documentation is complete and 

filed). 
 

Specification Conformance Checklists are utilized to ensure the verification is effectively 
documented. The completed Specification Conformance Checklist, in conjunction with 
the DCCC, provides comprehensive documentation of the verification process. 
 

7.5 Testing/Inspection Verification 

 
To achieve this verification, the design and hazard and vulnerability management 
processes will be coordinated with activities managed by other project functions to 
support development and implementation of the project Testing Program.  A 
comprehensive Quality Assurance and Control (QA/QC) program addresses elements 
critical to safety and security.  Specific QA/QC activities for the Testing Program will be 
guided by a detailed Testing Program Plan (TPP), which will be prepared prior to 
Testing and Start-up Activities, and which will clearly identify all safety and security 
conformance tests.   

 
During the construction, start-up and activation phases, many contractual and 
integrated tests will be conducted for the purpose of validating proper operation of 
equipment being furnished and constructed for the project.  The PMSST and members 
of supporting committees will participate in testing whenever SSMP related activities are 
an integral part of the testing programs including acceptance, pre-operational, and start-
up tests. 

 
The PMSST will assist in the development of integrated test plans and procedures for 
system verification and demonstration for both acceptance and system-level tests for 
safety and security features, such as sprinkler systems, alarms, emergency 
management panels, fire management panels, ticket vending machines, and CCTV 
systems. 
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Contractor and integrated testing requirements should be reviewed for safety and 
security considerations. Contractor testing, as required by the contract specifications, 
verifies the functionality of the involved system or equipment. Integrated testing verifies 
the functional interface between different equipment and systems. Both contractor and 
integrated testing are subject to certification. Certification of contractor testing may be 
verified in the Specification Conformance Checklist, combined with integrated testing in 
a test program certification, or other acceptable means.   

 
The need for additional tests may arise for various reasons throughout the project. To 
request and record the performance of additional tests, the project team may prepare a 
formal test description sheet and submit it to the appropriate organizational unit 
managing the test program plan.  

 
Once the project moves into its construction phase, the certification process moves into 
testing and verification mode. This mode focuses on verification that the project’s safety 
and security criteria and safety and security related requirements are satisfactorily 
incorporated into the finished project. 
 
The Specification Conformance Checklist tracks the testing or verification activities that 
corroborate conformance. Typical contractor tests called for in the contract 
specifications include qualification, manufacturing, performance and acceptance tests.  

 
Visual inspection reports are used to verify safety requirements that are not verified with 
specific tests or other documentation. The completed form indicates the Certifiable 
Element/Sub-item, contract number, safety requirement, associated number on the 
checklist, and any comment necessary to indicate conformance. The individual 
performing the inspection signs and dates the form.  

 
As the checklist is being completed, the PMCS, with PMSST support, prepares a binder 
that is used to organize the needed verification documentation. The PMCS collects the 
necessary documentation (e.g., submittal approvals, mill certifications, inspector 
reports, job photos, and visual inspection reports) to verify each item on the checklist.   

 
As certification activities advance on each contract, the PMCS, with PMSST support, 
also keeps track of any open items that are lagging in certification documentation or 
experiencing problems achieving certification. These open items are periodically 
forwarded to the SSCRC for guidance or resolution. 

 
During construction, the need for tests in addition to those specified in contracts might 
arise. In these cases, CTfastrak Project staff will review the need of the additional tests 
and determine if any additional tests will be performed. If approved, the additional tests 
shall be included in the Specification Conformance Checklist and their results 
documented.  

 
The SSCRC will monitor the progress on the various checklists on a periodic basis. The 
CTfastrak Project’s Quality Assurance staff may be asked to review the checklists and 
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their documentation from time to time and report the findings to the Project Managers 
and the SSCRC. This step will ensure that the documentation effort is keeping pace 
with the testing program so that the necessary validation materials are completed in a 
timely manner. 

 
During the construction and start-up phases, many contractual and integrated tests are 
conducted for the purpose of validating proper operation of equipment furnished and 
constructed for the CTfastrak Project. The PMSST may observe testing whenever 
safety-related activities are an integral part of the testing programs, including 
installation, verification, and acceptance, pre-operational demonstration, system 
integration, and start-up tests. The PMSST may also elect to participate in system 
integration and pre-revenue testing activities where the safety and security of 
passengers and/or employees may be affected. The PMSST assists in (or at a 
minimum) reviews the development of integrated test plans and procedures for system 
verification and demonstration. The assistance and/or review is for both acceptance and 
system-level tests for safety and security features such as sprinkler systems, alarms, 
emergency management panels, fire management panels, PA systems, and CCTV.  
 
Those tests identified as being required for safety- and security-related elements, as 
well as walk-through inspections, will be part of the SSC process. Prior to the testing, 
safety-related test procedures are reviewed by the PMSST and designated safety 
representatives may witness safety-related tests. The results of all safety-related tests 
will be reviewed by the PMSST to determine satisfactory performance based on pre-
established pass/fail criteria, safety features, and adherence to the approved test 
procedures. 

  
CTDOT specified tests might include integrated and pre-operational demonstration 
tests. The majority of these tests are typically incorporated in the contract documents, 
which are contained in the CIL. However, if there is an extensive list of non-contract 
specific integrated tests to be performed, they may be entered on a checklist for 
tracking purposes.   

 
The integrated tests are developed to verify the integration and compatibility of 
equipment, facilities, and operation/maintenance procedures to function together under 
normal, abnormal, and emergency situations. This includes verifying the coordination, 
response, environmental constraints, and capabilities of CTDOT and external agencies.  

 
The Program Director, or a designated party, is responsible for the development and 
implementation of the integrated and pre-revenue test demonstration procedures along 
with documenting and logging all safety-related tests performed. Copies of all applicable 
test and inspection reports will become part of the formal project files. Testing of fire/life 
safety and other safety-related test procedures are coordinated with the jurisdictional 
fire marshal.  
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Prior to conducting an integrated test, a number of safety and security specification 
conformance requirements and issues will have been completed. Requirements and 
issues will depend on the type and nature of the test. A test plan must be developed 
and approved by the Project Managers prior to initiation of the tests. The PM, PMCS 
and PMSST should be included in the review process for the test plan. 
 
The test plan and results will become part of the SSC documentation package. 

 
The PMSST participates (as required) in all major contractor and manufacturer audits, 
inspections, and tests where the safety and security of customers and/or employees, 
equipment, or facilities could be affected by the improper or incorrect construction or 
manufacture of system elements. These audits, inspections, and tests cover both 
facilities and system elements. Included are: First Article Inspections, Mockup Reviews, 
Qualification Tests, Performance Tests, and Acceptance Tests.  

7.6 Risk Resolution Verification:  
 

The SSCRC reviews and approves the resolution of each hazard on the PHA, which is 
maintained and updated through all phases of the project. There is a preliminary hazard 
assessment made when the hazard is added to the PHA. A final hazard assessment is 
made once the SSCRC approved design and/or procedural resolution is implemented 
and the effectiveness of the resolution is verified.  The SSCRC final review of the PHAs 
and the final hazard assessment assures that the degree of risk has been reduced to a 
level acceptable to CTfastrak Project management. 
 
The Hazard Analysis Tracking Document is the primary tool used by the SSCRC to 
identify, track, and resolve hazards. The PMSST will initially prepare this document 
based on the PHAs. Upon completion of the PHAs, any program stakeholder can 
provide additional inputs. Hazards and safety concerns from all sources discussed in 
this section, including other hazard analyses prepared by the contractor or sub-
contractors, are included and tracked to closure in the Hazard Analysis Tracking 
Document. 

 
The PMSST, prior to the initiation of revenue service, will prepare a verification report. 
This report will include an annotated matrix of all safety critical items listing the status 
(open/closed) of each item. All open items will include any required mitigation methods 
and a time period in which the item will be permanently closed. The report will include 
the system SSC document.  
 
Figure 7-2 (repeat of Figure 4-2 for convenience) presents a comprehensive process for 
identifying, resolving, and tracking safety hazards throughout all phases of project 
development activity. Managing hazards through identification, assessment, resolution, 
acceptance, or tracking is an essential function in design from concept through 
development. An effective hazard management program also provides a crucial tool for 
determining the safety impacts of engineering change proposals, construction change 
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orders, operational equivalent methods of compliance, and the issuance of temporary 
permits and certificates. All identified hazards related to the design, development, 
installation, operation, and testing of all critical system elements must be documented 
and eliminated or controlled in the SSC documentation process. This process verifies 
the safety of the system prior to revenue operations. 

 

7.7 Operational Readiness Reviews 
 
Pre-revenue demonstration tests will be performed by the CTDOT staff to verify the 
functional capability and operational readiness prior to revenue service.  In addition, 
walk-through inspections of completed facilities, stations, dedicated bus lanes, and 
vehicles will be performed to determine that safety, security, and fire/life safety 
requirements have been incorporated into the construction/ installation of the CTfastrak 
Project.  

 
During the pre-operations phase of the system, the procedures and plans are tested for 
effectiveness under simulated operating conditions for normal, abnormal, and 
emergency situations. Verification for these activities will be established by signatures of 
the appropriate officials or employees on all procedures, rulebooks, and training 
necessary to support operation and maintenance of the system. The operating and 
maintenance procedures and plans will be judged as either meeting the verification 
requirements or being recommended for modification.  

 
A final walk-through inspection of completed facilities and systems will be performed in 
this step. 
 
Operational readiness includes activities to verify the following: 

 
 applicable operations, maintenance, and emergency rules, procedures, and 

plans have been developed, reviewed, and implemented; 
 manuals showing how to operate and maintain systems, equipment and facilities 

have been developed, reviewed, approved, and accepted by the project team; 
 required safety/security-related training for operations and maintenance 

personnel has been developed, performed, and successfully completed by all 
personnel; and 

 required emergency training has been developed, performed, and successfully 
completed by all personnel (including public safety personnel, if appropriate). 

 
As part of the verification process, the training programs and documents that support 
the applicable certifiable elements are evaluated to determine their adequacy. The SSC 
process verifies that:  

 
 training is adequate and incorporates information regarding safety  
 features of the system for normal, abnormal, and emergency conditions; and
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Figure 7-2:  Safety Hazard Identification and Risk Acceptance Process 
 

 
  

 
 caution and warning notes have been incorporated into the 
 Operation and Maintenance (O&M) Manuals. 
 
Prior to the start of revenue service, emergency exercises will be performed at selected 
sites. The drills are certified to verify the adequacy of emergency response plans and 
procedures and assure that external emergency response personnel are prepared to 
adequately respond to emergencies in the operating CTfastrak BRT. Emergency drills 
are developed and conducted to: 

 
 familiarize and train response personnel in emergency procedures;  
 evaluate response procedures;  
 identify improvements to response procedures before a real emergency occurs; 

and 
 maintain an adequate level of preparation for a possible emergency. 
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7.8 Final Certification and Verification Report 
 
The CTfastrak Project System Safety and Security Certificate will be issued after all 
required supporting certification documents are completed and approved by the 
SSCRC. These documents include the Safety and Security CIL, construction and 
vehicle procurement submittals, Specification Conformance Checklist, Element 
Certifications, Interim Operations Permit (if needed), and Certificates of Conformance. 
These documents (to include the project Safety and Security Certificate and Final 
Verification Report) are required for the CTfastrak Project SSC. Even though all of the 
documentation may not be available in time for revenue service, the safety impact of 
this documentation will be assessed and acceptable equivalencies or operating 
restrictions will be implemented where unacceptable hazards are identified.    

 
The PMSST will utilize a Specification Conformance Checklist to review safety and 
security CIL submittals. This review is to ensure that the PM, PMCS and PMC have 
reviewed and signed the submittals indicating that they are complete, accurate, and in 
compliance with project specifications. The PMSST will also spot-check these 
submittals with the specifications on a paragraph level to ensure that the basic submittal 
information appropriately matches the intent of the specifications. A Specification 
Conformance Checklist will be produced, signed by the PMSST, and submitted to the 
SSCRC as supporting documentation for the element(s) certification process. 
 
The safety and security certifiable elements in each construction package will be 
certified independently once all sub-element submittals are received, reviewed, and 
signed by the appropriate CTDOT staff and verified by the PMSST.   
 
The procurement of buses that will operate on the CTfastrak BRT will be done by 
CTDOT through the exercise of options on existing contracts, which have followed a 
process to address safety and security requirements.  The CTfastrak Project has been 
designed to accommodate the potential vehicles that will operate on it.  A review of the 
PHA and TVA process has been conducted to identify any vehicle-related 
countermeasure recommendations.  The only results found relate to the Intelligent 
Transportation System (ITS) contract, which includes some components that will be 
installed on vehicles operating on the CTfastrak BRT.  They will be subject to the 
project’s SSC process in their design, installation and integrated testing.  Otherwise, the 
transit buses that will be procured by CTDOT to operate on the CTfastrak BRT exhibit 
no unique hazards or vulnerabilities that need to receive special attention as part of this 
project.    

 
Any “Open Items” that remain in effect with operational restrictions will be documented 
and attached to the elements certificate. The restriction(s) must have been resolved (or 
replaced by acceptable alternative methods or by having operating restrictions put in 
place) and approved by the SSCRC.  
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Each construction package will be issued a Certificate of Conformance, once all 
elements and sub-elements are certified as described above.  

 
Any “Open Items” that remain in effect with operational restrictions will be documented 
and attached to the Certificates of Conformance. The restriction(s) must have been 
resolved (or acceptable equivalencies or operating restrictions put in place) and 
approved by the SSCRC.  

 
The CTfastrak Project System Safety and Security Certificate will be prepared and 
issued by the SSCRC once all of the construction packages and vehicle procurements 
have Certificates of Conformance. This overall project certificate and cover letter will be 
presented to the CTfastrak Program Director for signature. The certificate’s signature 
provides a formal notification that the applicable portion of the operating system is safe 
and secure for revenue service.  

 
Any “Open Items” that remain in effect with operational restrictions will be documented 
and attached to the System Safety and Security Certificate.  These restriction(s) must 
have been resolved (or acceptable equivalent methods, or operating restrictions put in 
place) and approved by the SSCRC.  

 
The PMSST, prior to the initiation of revenue service, will prepare a verification report. 
This report will include an annotated matrix of all safety critical items listing the status 
(open/closed) of each item. All open items will include any required mitigation methods 
and a time period in which the item will be permanently closed. The report will include 
the System SSC document.  

 
A documentation file system is a requirement for the SSC Project. The Project 
Managers control program documents through coordination with the CTfastrak Project 
configuration management program.  The project management document control staff is 
responsible for controlling and maintaining the certification document file system. The 
project documentation will be maintained for the life of the CTfastrak Project system. All 
documentation submitted to the project file system must be: 

 
 identified by certifiable element; 
 completed as prescribed by the certification process; 
 maintained in a secured environment; and 
 accessible to the SSCRC. 
 
The document file is to contain original documents pertaining to the SSC process, 
permits, reports, committee minutes, open items lists, certificates, and documentation 
that support all resolutions to exceptions and open items. All relevant documents to be 
provided by the responsible design/construction manager are to be done in a timely 
manner to ensure that each certifiable element is certified prior to use. The release of 
project forms, records, or other types of documentation to the project document file will 
not delay the issuance of permits, certificates, or periodic reports. Periodic reviews and 
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inspections of the SSC files will be performed by the PMSST. These will ensure that the 
documentation to support the certificates are in place, along with other documentation 
such as analyses, permits, reports, catalogs, manuals and minutes of meetings. 
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8 Construction Safety and Security Program 
 
The CTfastrak Construction Safety and Security Program has been developed in 
accordance with applicable (applicability of regulations is determined by CTfastrak 
Project Management) Federal, State, and Local regulatory requirements, and is 
encompassed within this section of the SSMP.  Specific Federal regulations include:  
 
 29 CFR Part 1910, Occupational Safety and Health Standards (General Industry); 

 29 CFR Part 1926, Safety and Health Regulations for Construction; 

 49 CFR Part 214, Railroad Workplace Safety; 

 49 CFR Part 217, Railroad Operating Rules;  

 49 CFR Part 219, Control of Alcohol and Drug Use; and  

 49 CFR Part 239, Passenger Train Emergency Preparedness.  
 
It is the responsibility of the CTfastrak Project Management to require that all 
Contractors meet the requirements of this program and adhere to all applicable Federal, 
State, and Local codes, safety standards, regulations, CTDOT procedures and industry 
practices. 
 
Each Contractor shall be required to develop and submit a Construction Safety and 
Security Plan (CSSP) to CTfastrak Project Management for review and approval as 
part of the Contract submittal process. It shall be the responsibility of the Contractor and 
its employees to abide by the terms of the Contract and its CSSP. 
 
Job-site safety and conformance with OSHA, DOT, FTA and FRA and state and local 
codes and regulations shall be the responsibility of the Contractor performing the work. 
The Contractor’s safety representative shall be the contact for discussions on 
construction safety and security matters including issues of non-conformance with 
project and regulatory requirements. To ensure these requirements are met, it is this 
project’s policy that Contractor personnel who do not conform to safety and security 
requirements be considered unqualified to perform the contracted services or work and 
as such, shall be denied site access. Contractors who fail to control personnel actions 
regarding safety and security shall have their contract terminated. If CTfastrak Project 
Management determines that the Contractor or its Subcontractor is not conforming with 
the applicable safety and security requirements, they shall take appropriate measures in 
accordance with the CTDOT Construction Manual and the contract. 

 
CTfastrak Project Management reserves the right to require the Contractor to modify, at 
any time, any portion of its CSSP that is not in conformance with Federal, State, or 
Local codes and regulations, or with the program’s safety policies and procedures. All 
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Contractor supervisors, when notified of an unsafe or hazardous situation, condition, or 
practice are obligated to take the appropriate response. No Contractor, employee or 
other person involved with or supporting this program shall have their safety and 
security compromised through intimidation or fear of reprisal for reporting any of the 
aforementioned items. 
 
The CTDOT Construction Manual, Vol. 1 Section 1-107, Safety, states that:  
 

The Contractor is required to perform all work in accordance with 
the applicable safety regulations and further to take all 
precautions that the Engineer may deem necessary and 
reasonable for the protection of traveling public, all people on the 
project (including employees of the Contractor and CTDOT as 
well as private citizens), and for the protection of property. 
Construction sites can be dangerous to anyone if proper 
precautions are not taken. Care must be taken at all times to 
ensure the project sites and work zones are safe and passable. 
Special protective measures are required when working at night, 
in heavy traffic, at extreme heights or depths, in confined spaces, 
near hazardous or contaminated materials, during blasting 
operations, near or over water, near railroad tracks or in the 
vicinity of live electrical wires. Inspectors should refer to the 
project specifications and/or their Project Engineer for advice and 
guidance. When an unsafe practice or condition exists which 
presents an imminent danger to the safety of the traveling public 
or persons on site, the Inspector will request the Contractor to 
correct the situation. If the Contractor does not correct the unsafe 
practice or condition, the Chief Inspector should order the 
Contractor in writing to stop the operation that has been deemed 
unsafe, and notify the Assistant District Engineer as soon as 
possible. If the Assistant District Engineer's involvement cannot 
correct the situation, the District Engineer and the Office of 
Construction will be notified. 
 

All Contractor work activities will be coordinated with CTfastrak PMC prior to their 
commencement.  All Contractor operations that may have an impact on, or which may 
be impacted by rail operations shall be coordinated with the affected railroads prior to 
the commencement of work. 
 
The CTfastrak PMC must be notified immediately of any unsafe conditions which result 
in the issuance of a stop work order. 

8.1 Safety and Security Responsibilities of the CTfastrak Project Organization 
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The CTfastrak PMC (or designee) is responsible for implementation and oversight of 
this Program, including the following: 

 
 reviewing and approving the Contractors’ CSSPs and documenting any 

disparities with the CTDOT Construction Manual and this CTfastrak Construction 
Safety and Security Program;  

 performing oversight activities related to Contractor safety and security, including 
documentation and record keeping; 

 monitoring Contractors’ conformance to submitted plans and report areas of non-
conformance; 

 performing site audits to assure that the Contractors are meeting obligations and 
responsibilities pertaining to maintaining a safe and secure worksite; 

 ensuring that the Contractors implement required corrective action and monitor 
its effects; and 

 gathering reporting information for submission to the CTfastrak Project 
Management as necessary. 

 
If contract security services are used to protect the work sites, security criteria must be 
included in all bid and contract documents, security criteria must be included in all bid 
and contract documents and fully describe the expectations and requirements for 
securing the site(s). Among the items that should be specified is that the contract 
security firm: 
 
 meet all applicable Federal, State, and Local environmental, health, and safety 

regulations and submit in writing a comprehensive safety and health plan for all 
specific aspects of the contract; 

 provide all its employees the necessary training, medical exams, and safety 
equipment required by the job specifications; and 

 submit a written site-specific safety and security plan for each worksite that is 
part of the project covered by the contract. 

8.2 Recommended Elements of a Construction Safety and Security Plan  

 
During construction, both FTA and the CTfastrak Project have a vested interest in the 
establishment of programs addressing safety, risk management, and insurance. Careful 
consideration of these elements will help guard against construction delays, serious 
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injury, extensive costs, and liability considerations that frequently arise in fixed 
guideway and other transit projects.  
 
The CTfastrak Project requires its construction contractors to prepare CSSPs.  The 
CSSP should be formulated based on the following assumptions: 

 
 Contractor management and supervision are charged with the responsibility of 

preventing the occurrence of incidents or conditions that could lead to 
occupational injuries or illnesses.  

 Safety and security should never be sacrificed for production and should be 
considered to be an integral part of project risk management, quality control, cost 
reduction, and job efficiency.  

 A good safety and security record reflects the quality of management, 
supervision, and the work force.  

 The established policy should be to accomplish the work in the safest and most 
secure possible manner consistent with good work practices. Contractor 
management at every level should be charged with the task of translating this 
policy into positive actions.  

 Contractors with a good safety and security record on prior projects tend to 
maintain a good record and run a safe, secure, and efficient job on new work. 
Consequently, a contractor's safety and security performance track record on 
prior work should be a factor in qualifying bidders.  

 The program should established management safety and security policies and 
procedures and be in compliance with all applicable Federal, State and Local 
safety, security and health regulations and standards. In case of a conflict 
between standards or regulations, the stricter requirement should apply.   

 
There are a number of approaches that may be taken to the management of safety and 
security during construction; all require that safety and security awareness exist at all 
levels of the construction organization so that all employees on and off the site are 
aware of the importance of safety and security. 

 
The Contractor’s CSSP should include information on how they will plan its safety and 
security program.  The CSSP should be simple to follow and implement. The CSSP 
should be in conformance with the specifications, applicable laws, codes, rules, and 
regulations and the adequacy of coverage. 
 
The CSSP should list the name and/or title of the individual responsible for 
implementing the CSSP, the scope of his/her authority, and the title of the person to 



Connecticut Department of Transportation   CTfastrak Project 
 

 

Safety and Security Management Plan, Fourth Edition, Draft, August 9, 2013 8-5 

 

whom he/she reports. The CSSP should address the following (as applicable to the 
Contract work): 
 
 construction safety and health guidelines promulgation and execution 

responsibility, including job site inspection responsibility, job site first aid medical 
treatment responsibility, and emergency first aid program; 

 safety education of new employees for general safety regulations and specifically 
for accident prevention; 

 proposed “Tool Box” safety meeting program; 

 job site inspections, including scope and frequency; 

 policies pertaining to employee hazard assessments and personal protective 
equipment (PPE) that are required (i.e., hard hats, eye and face protection, 
safety harnesses, foot protection, respiratory protection, hearing protection, hand 
protection) and specification of other devices that are available (i.e., wet weather 
gear and protective gear required for specialized tasks); 

 safety devices required and available, including local ventilation and exhaust 
equipment, warning horns, lockout devices, noise meters, light meters, oxygen 
detectors, hazardous gas and vapor detectors; 

 protection of the public, including pedestrian control, traffic control, and protective 
devices available such as barricades, cones, lights, and warnings; 

 accident investigation procedures, including details of job site medical facilities, 
doctor/hospital arrangements, and emergency and non-emergency policies; 
availability of job-site accident response and rescue equipment; and policies for 
accident investigation and paperwork handling; 

 policies for subcontractor safety, including responsibility for subcontractor safety, 
inclusion of safety plan requirements in subcontracts, and specific requirements 
of subcontractor to promote safety and health awareness; 

 adverse weather plans; 

 other safety and health features, including site conditions/security, housekeeping 
procedures, parking facilities for employees, restrooms and changing rooms for 
employees; and 

 provisions for implementation, approval, and modification of the CSSP. 
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If the construction project involves more than one work site, a site-specific plan should 
also address the following topics specific to each site (as applicable to the Contract 
work): 
 
 General safety and health provisions 
 Occupational health, industrial hygiene and environmental contracts  
 Recordkeeping 
 Bloodborne pathogens 
 Hearing conservation 
 Drug and alcohol testing 
 Ergonomics 
 Machine safeguarding 
 Personal protective and lifesaving equipment 
 Signs, signals, barricades and traffic control 
 Materials handling  
 Walking/working surfaces 
 Tools (hand and power) 
 Welding and cutting 
 Flammable and Combustible gases and liquids 
 Fire Protection 
 Lockout/Tagout 
 Electrical 
 Ladders and scaffolding 
 Floor and wall openings and stairways 
 Cranes, derricks, hoists, elevators, pile drivers and conveyors elevated work 

platforms, aerial lifts 
 Excavation, trenching and shoring 
 Shafts and caissons 
 Confined Space entry 
 Demolition, including asbestos and lead remediation 
 Blasting and the use of explosives 
 Rollover protective structures, overheads, protection, reverse warning alarms 
 Hazard Communication, hazardous materials and Material Safety Data Sheets 
 Release of toxic and hazardous substances into the environment 
 
The following security elements should be included in the CSSP (As applicable to 
theContract work): 

 
 purpose, mission and objectives of the plan, including identification of the 

manager and site safety/security officer(s), scope of their responsibilities, how 
they will be kept aware of issues, and how system managers will be able to 
contact them regularly, during non-business hours, or during an emergency 
situation; 
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 plans for site security, including inventory and placement of physical security 
systems (i.e., intrusion detection, fencing, barriers, lighting, CCTV); 

 plans for human security (guard patrols, visitor access control points, roving 
patrols), to include hours of work and explanation of coverage during working 
hours and non-working hours, including the location of any fixed posts and the 
hours those posts are to be staffed and the routes of any walking posts and the 
security checks that are to be made along those routes; 

 plans for identifying specific hazards or risks and mitigation strategies, including 
the methods for investigating and reporting incidents and accidents, including 
who is responsible for investigation and reporting and to whom reports will be 
circulated; 

 access control and control of non-public areas, including securing the 
construction site field office(s); 

 emergency procedures for such events as fire, earthquake, flood, chemical spills, 
and accidents with injuries, including review of decontamination 
methods/procedures; who is trained, what equipment is available, and how 
incidents will be reported to appropriate oversight and regulatory agencies; 

 communications capabilities (landline and cell phones, beepers, portable-two 
way radios); 

 local emergency and medical addresses/phone numbers (including all fire/police 
and hospitals that might respond to the site); 

 whether personal protective equipment is required for any specific job activity; 
whether it has been provided and whether employees are trained in its use; 

 locks and key control to be used during construction; 

 inspection of and deliveries of goods and equipment, including the inspection 
procedures for delivery/departure of equipment, and personal vehicles; 

 document control procedures to include handling of blueprints, public utility 
drawings, transit system diagrams, and other security-sensitive documents that 
may be filed at the site; 

 personnel identification systems and policies (ID badges, cards, etc.) including 
policies on background investigations if required and any sign in/sign out policies; 

 security awareness training; 
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 presence of and roles and responsibilities of police/security forces; and 

 coordination with outside agencies. 

8.3 Personal Protective Equipment  
 
The CSSP and the aforementioned Federal regulations encompass requirements for 
the hazard assessment, provision, training, use, and maintenance of personal protective 
equipment (PPE). At a minimum, all employee and contractor personnel performing 
work in support of the CTfastrak Project are required to meet the PPE requirements of 
49 CFR Part 214 and wear hard hats, steel-toed shoes, safety glasses, and approved 
fluorescent safety vests (note: vests shall be of the style/type required by and shall be 
worn in compliance with CTDOT and railroad requirements).   

 
The Contractor shall conduct reviews of safety and security related rules, procedures 
and training programs to ensure they are in compliance with applicable Federal and 
State regulations as well as to ensure that all project contractor personnel have 
received the appropriate training applicable to their position and possess the 
knowledge, skills, and abilities necessary for performing their work safely and 
effectively. This includes the use of PPE.     

8.4 Personnel Training Requirements 
 
Project safety training programs, such as those required by 49 CFR Part 214, and 29 
CFR Part 1910 and Part 1926 should be incorporated. At a minimum, training of 
contractor personnel should include:  
 
 on-track worker protection; 
 equipment familiarization; 
 facility security policies and procedures;  
 personal safety, housekeeping and material control procedures; 
 hazardous materials handling and employee “Right to Know”; 
 emergency response training; 
 control of alcohol and drug use; and 
 accident/incident investigation and reporting.  
 
All training, testing and certification records, including course outlines and examinations 
are maintained by the Contractors in a secure location. All contractors shall provide 
records of the successful completion of all contractually required and regulatory 
mandated safety training provided to their personnel, prior to its employees being 
assigned work on the CTfastrak Project. All proposed changes to established safety 
rules, procedures, policies, practices, and training must be submitted to the CTfastrak 
Project Management for safety and security review and approval. 
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It is CTfastrak Project policy to require that all Contractors are instructed on, know and 
follow the appropriate safety procedures while performing work on the property. All 
Contractors must therefore comply with all applicable rules, regulations, and 
requirements of OSHA (including CFR Parts 1910 and 1926), CTDOT, FRA, and FTA, 
as well as all other Federal, State, and Local regulations.  
 

8.5 On-Track Safety 
The CTfastrak Project has established agreements with the existing operating railroads 
present in the CTfastrak corridor to coordinate track access and work activities.  
Depending on the work location, rail traffic, and other situational parameters, the 
methods for achieving on-track safety will vary. All methods however must comply with 
the requirements of 49 CFR Part 214 and Amtrak’s Contractor Safety and Security 
Training.   

8.6 Contractor Training Requirements 

 
It is the responsibility of all Contractors of the project to establish written safety 
orientation and training programs that provide their employees with the information 
required to safely execute their duties under the scope of their respective Contracts.  
The training programs should address employee responsibilities at all levels. 

 
All employees trained and certified as railroad workers must successfully complete 
Railroad Worker Protection training annually as required by 49 CFR Part 214. Records 
of all training must be maintained by the Contractor and made available for review by 
CTfastrak Project Management upon request.  

 

8.7 First Aid 
 

Adequate first aid supplies must be provided by the Contractor and be on-site at all 
times. The supplies must be easily accessible to all employees for immediate use.  
Written procedures must also be developed and implemented by the Contractor to 
ensure that all first aid supplies are replaced promptly if used, and are not missing or 
depleted. In addition, each contractor of the CTfastrak Project is responsible for 
ensuring that sufficient personnel having valid and verifiable CPR and First Aid 
certification (received in accordance with the American Red Cross, or an equivalent 
training program) are made available at the work site(s) to render first aid during all 
hours of work.  
 

8.8 Hazardous Materials Program 

 
The objective of the hazardous materials program is to ensure that all human beings  
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and the environment are provided with adequate safeguards from injury/illness and 
environmental destruction that could result from the improper use, storage, disposal or 
contact with hazardous materials. As part of the program, all Contractors of the project 
receiving, storing, handling or using hazardous materials at construction sites, must 
have and properly administer their hazardous materials program. 

 
It is the responsibility of the Contractor to assess which environmental and occupational 
safety requirements are applicable to its operation and to create a hazardous materials 
program outlining the management process and procedures to be administered by the 
Contractor to meet or exceed Federal, State and Local requirements. At a minimum, the 
Contractor’s hazardous materials program must contain procedures for reporting and 
responding to hazardous material spills, releases, and other accidents/incidents.  

 

Hazardous materials incidents occurring on or adjacent to the rail corridor must be 
immediately reported to railroad area supervision. It is the responsibility of area 
supervision to notify the appropriate emergency response agencies, including: 
 
 appropriate railroad control center; 
 fire and police departments; 
 emergency medical response service; 
 Environmental Protection Agency (EPA); Connecticut Department of Energy and 

Environmental Protection CTDEEP 
 public works department; 
 sanitation department; 
 utility companies - gas, electricity, telephone; 
 water department; 
 CTDOT; and  
 Chemical Transportation Emergency Center (CHEMTREC). 

8.9 Contractor Drug and Alcohol Programs 

 
It is CTDOT’s policy that the use of drugs and alcohol are strictly prohibited on all 
project properties. Contractors and any and all Subcontractors are responsible for 
implementing and maintaining their own effective Substance Abuse Program.  The 
Substance Abuse Program will be subject to review by CTfastrak Project Management. 

8.10 Safety Audits of Contractor Work Sites 

 
It is the responsibility of the CTfastrak PMC (or designee) to conduct periodic audits to 
ensure safety and security rules and procedures are being followed and to identify 
potential hazards and unsafe work conditions or practices. The audits are also 
performed to enhance hazard detection and safety awareness among personnel and to 
assist in eliminating, mitigating or controlling identified hazards prior to their resulting in 
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an accident/incident. 
  
The Contractors should be audited on a regular basis, including some without advanced 
notice to assure that safety and security requirements are being met at all times, not 
only at times of pre-arranged audits. 
 
Factors used to determine the frequency and scope of on-site audits should include the 
following: the duration of the specific construction project; the time elapses since the 
last audit; the level of vulnerability to safety and security violations or criminal activityto 
the workforce and/or the property; and previous experience with the Contractor and/or 
Subcontractor. 
 
The scope of the audits should ensure that the Contractors’ practices comply with the 
relevant aspects of their CSSP and the Contract requirements.  Deficiencies detected 
during the audits shall be conveyed to the Contractor for correction.  

 

8.11 Accident/Incident Reporting 
 
It is the responsibility of the CTfastrak Project PMC ( or designee) to implement 
CTDOT’s Accident/Incident Reporting Policy and associated procedures applicable to 
the project, for which the Contractor is responsible for following. Should an 
accident/incident occur during the construction or testing phases of the Project, 
immediate and full care of any injured party is first priority. The following agencies and 
individuals are immediately and concurrently (if possible) notified by the responsible 
Contractor: 

 
 Applicable emergency response units: 

 Emergency Medical Services 

 State and Local Police 

 Fire Department 

 Other Emergency Response Agencies 
 

 Applicable CTfastrak Project personnel: 

 Project Manager, Construction 

 Construction Management Contractor 

 Other individuals as directed by the PMC 

8.12 Emergency Preparedness, Planning, and Training 
 

An Emergency Preparedness Plan (EPP) and specific Emergency Operating 
Procedures (EOPs) will be developed by the Contractor during construction phase.   
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These plans and procedures will establish, in detail, the roles and responsibilities 
carried out by Contractor personnel and various emergency response agencies.  

 
During an emergency or disaster involving the CTfastrak Project, properties, personnel, 
and/or passengers, all personnel located at the scene of the emergency will first be 
under the authority of the On-Site Emergency Agency Representative or Incident 
Commander (i.e., Fire Chief, Police, Emergency Medical Services, etc.) and then under 
the authority of his/her applicable manager or supervisor. Emergency response and 
lifesaving efforts are the sole responsibility of trained emergency response personnel. 
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9 49 CFR Part 659 Requirements 
 
Not Applicable. These regulations apply only to rail fixed guideway systems. 
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10 Federal Railroad Administration (FRA) Coordination 
 
CTDOT has been coordinating with Amtrak on the required agreements to use the 
railroad right-of-way by the CTfastrak Project.  Any coordination with the FRA has been 
accomplished by Amtrak, but CTDOT will be maintaining an interface with the FRA to 
assure that all of their requirements for the CTfastrak Project are being appropriately 
addressed. 
 
Both FRA and Amtrak have been invited to participate in the recently reconstituted 
SSCRC as non-voting members. 
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11 Department of Homeland Security (DHS) Coordination 
 

CTDOT has been coordinating with the Connecticut Field Office of the DHS 
Transportation Security Administration (TSA) for the CTfastrak Project.  They have 
participated in SSCRC meetings as a non-voting member to advise on security issues, 
a role they have also been doing with CTTransit.   They will continue to be invited to all 
future SSCRC meetings.  
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Acceptance Tests:  Procedures designed to evaluate correct performance of that 
subsystem’s components in a static environment.  These tests are usually performed 
prior to integrated testing. 
 
Baseline Documents:  Drawings, specifications, standards, design criteria, definitions, 
and program plans which define the project form, fit, and functional requirements, as 
well as any other contract and management document designated as subject to 
documentation controls.  
 
Closed-loop:  The principle of system safety feedback in which the response of 
validated safety data inputs into the system are compared with original assumptions and 
analyses and feedback into design, construction, procurement, and operations to 
provide “lessons learned” into active processes. 
 
Component:  Item, or group of items, in system or sub-system that perform a single 
function. 
 
Configuration Management:  Formal process instituted to control the documentation of 
the design, evaluation, acceptance, operation and maintenance of a project. 
 
Configuration Management Log Sheet:  Record of all activities pertaining to deviation 
requests for baseline documents. 
 
Contractor:  A private sector enterprise engaged to provide services or products within 
agreed limits specified by a procuring activity.   
 
Corrective action:  A documented design, process, procedure, or materials change 
implemented and validated to correct the cause of failure or design deficiency. 
 
Criticality:  A relative measure of the consequences of a failure mode or hazard and its 
frequency of occurrences. 
 
Design Review Package:  The project design documents issued for review at a 
specified design stage. 

 
Detection mechanism:  The means or methods by which a failure can be discovered 
by an operator under normal system operation or can be discovered by the 
maintenance crew by some diagnostic action.  
 
Deviation Request:  Request to deviate from the established design, procedural 
baseline, final schedule, or other baseline item. 
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Emergency:  A situation which is life threatening to passengers, employees, or other 
interested citizens or which causes damage to any transit vehicle or facility or results in 
the significant theft of services and reduces the ability of the system to fulfill its mission. 
 
Environment:  The conditions, circumstances, influences, stresses and combinations 
thereof, surrounding and affecting systems or equipment during storage, handling, 
transportation, testing, installation, and use in operation. 
 
Failure:  An inability to perform an intended function within prescribed limits. 
 
Failure mode and effects analysis (FMEA):  A procedure by which each potential 
failure mode in a system is analyzed to determine the results or effects thereof on the 
system and  to classify each potential failure mode according to its severity. 
 
Fault Tree Analysis:  A deductive analysis procedure which graphically presents 
undesired events to determine possible causes of that event. 
 
Final Design Package: The series of documents and documentation that represent and 
support the final design review and completion and which become part of the bid 
package. 
 
Hazard: Any real or potential condition that can cause injury, death, or damage to or 
loss of equipment or property. 
 
Hazard Analysis: Any analysis performed to identify hazardous conditions for the 
purpose of their elimination or control. Hazard analysis is done to identify safety 
problems and possible solutions and present options to decision makers. 
 
Hazard Cause:  A condition that contributes to a hazard. It could be unsafe design, 
environmental factors, failure, human error, etc. 
 
Hazard Controls:  Measures that eliminate a hazard or reduce the severity or 
probability of its potential effect. 
 
Hazard Probability:  The probability that a hazard will occur during the planned life of a 
system.  Hazard probability may be expressed in quantitative or qualitative terms. 
 
Hazard Severity:  An assessment of the worst credible impact that could be caused by 
a specific hazard.  

 
Hazard Resolution: The analysis and subsequent action taken to reduce, to the lowest 
level practical, the risk associated with an identified hazard. 
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Integration Test: A test performed to demonstrate that a system or systems function 
satisfactorily when connected to interfacing systems. 
 
Interface:  The junction points within or between systems or subsystems where 
matching or accommodation must be properly achieved in order to make their operation 
compatible with the successful operation of all other functional entities. 
 
Malfunction:  Any anomaly or failure wherein the system, subsystem, or component 
fails to function as intended. 
 
Operating Hazard Analysis (OHA):  Identifies and evaluates hazards resulting from 
the implementation of operations or tasks performed by persons, considering: operation, 
test, maintenance, repair, transportation, handling, equipment, or removal of the 
system. 
 
Preliminary Hazard Analysis (PHA):  An inductive analysis performed to obtain an 
initial risk assessment of a concept or system. 
 
Redundancy:  The existence in a system of more than one means of accomplishing a 
given function. 
 
Reliability:  The chance that an item can perform its required function for a specified 
time under specified conditions. 
 
Resolution:  Changes that are made in the system or subsystem design, procedures, 
or activities which eliminate or control the identified hazard to an acceptable level. 
 
Revenue Service:  The transportation of fare-paying passengers. 
 
Risk. An expression of possible loss over a specific period of time or number of 
operational cycles. It may be indicated in terms of hazard severity and probability. 
 
Risk (residual):  The risk remaining after hazard controls have been applied.  
 
Safety Certification. The process of verifying that safety-related requirements are 
incorporated into a transit system, thereby demonstrating that it is operationally ready 
for revenue service and safe for passengers, employees, emergency responders, and 
the general public. 
 
Safety Critical Items List (CIL):  The listing of Category I (Catastrophic), and Category 
II (Critical), hazards. This list is usually compiled from all hazards identified in analysis 
and hazards identified from sources other than analysis. It is used to track resolution of 
all identified hazards. 
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Safety Design Criteria:  An organized listing of safety codes, regulations, rules, design 
procedures, standards, recommended practices, handbooks and manuals prepared to 
provide guidance to project designers in the development of technical specifications that 
meet minimum safety parameters. 
 
Safety Requirements:  The specification of safety design criteria into the technical 
documents and drawings that comprise the detailed designs, procedures, plans and 
processes required to deliver the project. 
 
Security:  Freedom from intentional danger 
 
Security Breach:  An unforeseen event or occurrence which endangers life or property 
and may result in the loss of services or system equipment. 
 
Security Incident:  An unforeseen event or occurrence which does not necessarily 
result in death, injury, or significant property damage but may result in minor loss of 
revenue. 
 
Security Threat:  Any source that may result in a security breach, such as vandal or 
disgruntled employee; or an activity, such as an assault, intrusion, fire, etc. 
 
Severity: The consequences of a failure mode. Severity considers the worst potential 
consequence of a failure, determined by the degree of injury, property damage, or 
system damage that could ultimately occur. 
 
Single failure point:  The failure of an item which would result in failure of the system 
and is not compensated for by redundancy or alternative operational procedure. 
 
Subsystem:  An element of a system that, in itself may constitute a system. 
System: A composite of people (employees, passengers, others), property (facilities 
and equipment), environment (physical, social, institutional), and procedures (standard 
operating, emergency operating, and training) which are integrated to perform a specific 
operational function in a specific environment. 
 
System Safety:  The application of engineering and management principles, criteria, 
and techniques to optimize safety within the constraints of operational effectiveness, 
time, and cost throughout all phases of the system life cycle. 
  
System Safety Engineering:  An engineering discipline requiring specialized 
professional knowledge and skills in applying scientific and engineering principles, 
criteria, and techniques to identify and eliminate hazards, or reduce the risk associated 
with hazards. 
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System Safety Management:  An element of management that defines the system 
safety program requirements and ensures the planning, implementation and 
accomplishment of system safety tasks and activities consistent with the overall 
program requirements. 
 
System Safety Program:  The combined tasks and activities of system safety 
management and system safety engineering that enhance operational effectiveness by 
satisfying the system safety requirements in a timely, cost-effective manner throughout 
all phases of the system life cycle. 
   
System Safety Program Plan:  A description of the planned methods to be used by the 
contractor to implement the tailored requirements of this standard, including 
organizational responsibilities, resources, methods of accomplishment, milestones, 
depth of effort, and integration with other program engineering and management 
activities and related systems. 
 
System Security:  The application of operating, technical, and management techniques 
and principles to the security aspects of a system throughout its life to reduce threats 
and vulnerabilities to the most practical level through the most effective use of available 
resources 
 
System Security Management:  An element of management that defines the system 
security requirements and ensures the planning, implementation, and accomplishments 
of system security tasks and activities. 
 
System Security Program:  The combined tasks and activities of system security 
management and system security analysis that enhance operational effectiveness by 
satisfying the security requirements in a timely and cost-effective manner through all 
phases of a system life cycle. 
 
Threat:  Any real or potential condition that can cause injury or death to passengers or 
employees or damage to or loss of transit equipment, property, and/or facilities. 
 
Threat Analysis:  A systematic analysis of a system operation performed to identify 
threats and make recommendations for their elimination or mitigation during all revenue 
and non-revenue operation. 
 
Threat Probability:  The probability a threat will occur during the plan's life.  Threat 
probability may be expressed in quantitative or qualitative terms.  An example of a 
threat-probability ranking system is as follows:  (a) frequent, (b) probable, (c) 
occasional, (d) remote, (e) improbable, and (f) impossible. 
 
Threat Resolution:  The analysis and subsequent action taken to reduce the risks 
associated with an identified threat to the lowest practical level. 
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Threat Severity:  A qualitative measure of the worst possible consequences of a 
specific threat: 
 
Unsafe Condition or Act:  Any condition or act which endangers life or property. 
 
Vulnerability. Characteristics of passengers, employees, vehicles, and/or facilities 
which increase the probability of a security breach 
 
Verification:  Documented conformance, demonstrated through testing, inspection, or 
other means, that the designed or delivered project, system, subsystem, or item 
ensuring the accuracy or correctness in comparison with a safety requirement. 





 

 

 

 

 

 

SCHEDULE E 

 

INFORMATION TO CONTRACTORS 

 

 

 

 

  





Probable	Transition	Phases	for	the	Implementation	of	
the	New	Fare	Technology	System	

1. Overview	

This information is provided to give a “snapshot” or general idea for phasing the implementation 
of the NFTS. The Contract, Scope of Work and supporting documents shall take precedence 
over any information contained in this Appended Schedule E. 

The planned New Fare Technologies System (NFTS) for CTTransit includes new fareboxes for 
all CTTransit fixed-route vehicles, smart card validators at all CTfastrak stations, account-based 
contactless smart cards, barcode media and mobile ticketing applications for smart phones.  
CTfastrak will operate as a proof-of-payment system, and will also provide Ticket Vending 
Machines (for cash-paying customers) at every station.   

The existing fare collection system uses read/write magnetic media, which will be discontinued 
when the new fare system is fully deployed.  However, because of the tight schedule and other 
factors, full deployment of the smart card-based fare system will not be possible for several 
months after the planned start-up of CTfastrak.  Consequently, a phased deployment is 
proposed to satisfy ConnDOT’s requirements: 

1. Provide proof of payment fare operations for CTfastrak at the start of BRT service 

2. Support existing fare media and policies, but implement the smart card system and 
migrate all magnetic media to smart cards and barcode media as quickly as practical 

3. Provide mobile ticketing applications as a new fare distribution channel  

4. Minimize passenger confusion 

	

2. Proposed	Phased	Approach	

While a proof of payment system can function with exceptions (where, for example, passengers 
are allowed to validate or purchase fares onboard), the cleanest and least confusing policy 
requires all passengers to have proof of proper fare payment prior to boarding the vehicle.  
Given the need to support the existing fare media and policies until the smart card system is 
fully functional, the following phases are planned: 

	

2.1 Phase	1:	New	Farebox	System	and	Proof	of	Payment	
In this phase, new fareboxes will be deployed in all CTTransit fixed route vehicles, including the 
CTfastrak vehicles.  In addition, the Ticket Vending Machines for the CTfastrak stations will be 
installed.   

The new fareboxes, as specified, will include the read/write magnetic processors necessary to 
support existing fare media and operations.  In short, when installed, the new fareboxes will 
provide identical functionality as the existing Genfare Odyssey fareboxes. 



Although the NFTS will provide for smart card validators at every CTfastrak station, these 
validators will not be installed until about 1 to 2 months prior to the planned roll-out of the smart 
card system.   

 

2.2 Phase	2:	Smart	Card	Deployment	
In Phase 2, the NFTS smart card system is fully deployed and activated.  This will require 
installation of new software in all fareboxes and the Central Data System, along with the  
complete deployment and installation of all other NFTS elements, including the platform 
validators at all CTfastrak stations, the retail sales network, Handheld Fare Inspector Terminals, 
the web portals, etc.  In addition, the first phase of mobile ticketing will be implemented.  A 2-D 
barcode will be available on a smart phone screen along with fare product information, date, 
dynamic display for visual inspection by Fare Inspectors and Bus Operators. . 

During this phase, the smart cards are introduced to the public, but magnetic media will remain 
in circulation and in use.  (The fareboxes will continue to dispense transfers as read/write 
magnetic media, and all magnetic media will be accepted.)  Some pre-printed barcode media, 
such as those dispensed by social service agencies would also be in use. 

 

2.3 Phase	3:	Elimination	of	Magnetic	Media	
Phase 3 will result in the elimination of all magnetic media.  To do so, all fareboxes will be 
modified to dispense barcode media as transfers.  Depending on the Contractor’s design, this 
will require either replacement of the read/write magnetic ticket processor with a barcode ticket 
dispenser, or modification of the device to disable magnetic processing.  (This replacement or 
modification will occur system-wide over a single weekend.) 

The mobile ticketing application software will be updated to allow inspection and validation of 
fare media using Handheld Fare InspectionTerminals (HFIT), rather than the visual inspection 
method. 

With completion of Phase 3, the NFTS will be fully deployed and all vestiges of the existing 
magnetic media will be eliminated. 

 

2.4 Alternative/Expedited	Phasing	
CTDOT, in accordance with the request for  OPTIONAL ALTERNATIVE PROPOSAL for NFTS 
SCHEDULE ENHANCEMENTS in section III of the Request for Proposals, invites proposals 
that will simplify and shorten the schedule for NFTA roll out.  If the Proposer offers and CTDOT 
accepts an alternative proposal, the approach specified in the alternative proposal will 
supersede the approach suggested in this Schedule E.    
 

 

 

 

 

 



 

3.	Transaction	Scenarios	

The table below describes typical transactions for the three phases. 

Passenger 
Trip 

Media Phase 1 Phase 2 Phase 3 

BRT Only Cash Purchase ticket from TVM and 
display to inspector on demand 

Purchase ticket from TVM, display to inspector on demand or 
verify with Handheld Fare Inspector Terminal (HFIT) 

Magnetic Present to inspector on demand NA 

Smart Card NA Tag to Platform Validator, inspector verifies with HFIT 

Barcode Display to inspector on demand Display to inspector on demand or verify with HFIT 

Bus Only Cash Pay in farebox 

Magnetic Process with farebox MTP NA 

Smart Card NA Tag to farebox smart card reader 

Barcode Display to driver Tag to farebox barcode reader 

BRT-Bus 
Transfer 

Cash Purchase ticket from TVM.  
Display to driver on second bus. 

Purchase ticket from TVM.  Tag to barcode reader on second 
bus farebox. 

Magnetic Process first monthly transaction or each multi-ride 
transaction on bus farebox.   Process in MTP on second 
bus farebox. 

NA 

Smart Card NA Tag to Platform Validator.  Tag to smart card reader on 
second bus farebox. 

Barcode Display to inspector on demand.  
Display to driver on second bus. 

Display to inspector on demand (or verify with HFIT).  Tag to 
barcode reader on second bus farebox. 

Bus-BRT 
Transfer 

Cash Receive magnetic transfer from first farebox MTP.  Display to 
inspector on demand 

Receive barcode transfer from 
first farebox Barcode Ticket 
Dispenser (BTP).  Display to 
inspector on demand (or verify 
with HFIT). 

Magnetic Process in first farebox MTP.  Display to inspector on demand NA 

Smart Card NA Tag to smart card reader on first bus farebox.  On demand, 
inspector verifies with HFIT. 

Barcode Display to driver on first bus.  
Display to inspector on demand. 

Tag to barcode reader on first bus.  Display to inspector on 
demand (or verify with HFIT). 

Bus-Bus 
Transfer 

Cash Receive magnetic transfer from first farebox MTP.  Process in 
MTP of second bus farebox. 

Receive barcode transfer from 
first farebox BTP.  Tag to 
barcode reader on second bus 
farebox. 

Magnetic Process in first bus MTP.  Process in second bus MTP. NA 

Smart Card NA Tag to first bus smart card reader.  Tag to second bus smart 
card reader. 

Barcode Present to first bus driver.  
Present to second bus driver 

Tag to first bus barcode reader.  Tag to second bus barcode 
reader. 

 





 

 

 

 

SCHEDULE F 

 

NFTS EQUIPMENT TABLE 

  





Item Vehicle Type / Location Quantity Total 

Validating Fareboxes 

See attached NFTS Bus Inventory 515 

525 

  

Spares 10 

  

  

  

Stand Alone Processors 

  

35 See attached NFTS Bus Inventory 29 

Spares 6 

Non-Registering Fareboxes 

  

31 See attached NFTS Bus Inventory 29 

Spares 2 

Platform Validators 

CTFastrak 22 

25 Downtown HFD 3 

  

Multi-Function Vending Machines 

CTFastrak 2 

3 

Downtown HFD 1 

  

  

  

Front Office Administrative POS Terminals 
HNS 5 

6 
Spare 1 

Handheld Fare Inspection Terminals 

CTFastrak 10 

15 
Spares 5 

  

  

Garage Communications Servers 
(Hardware, Software, Wi-Fi Networks and 
Access Points) 

HNS 3 

6 

Operators 3 

  

  

  

  

 

 

 

 

 

 

 

 

 

 



NFTS Bus Inventory, approximate quantities as of December 2013  

CTfastrak  

Year  Make  Model  
# of 
Buses 

Validating 
Farebox 

Non‐ 
Registering 
Farebox  Branding

2014  Nova  LFS60 Hybrid  12        Green 

2014  MCI  D4500CT Hybrid  5        Blue 

2014 
New 
Flyer  XDE40 Hybrid  18        Green 

2014  Gillig  30 ft Low Floor Hybrid  9        Green 

                    

Total        44  44  0    

CTTransit ‐ Hartford 

Year  Make  Model  
# of 
Buses 

Validating 
Farebox 

Non‐ 
Registering 
Farebox  Branding

2002 
New 
Flyer  D40LF  40        Blue 

2003  MCI  45' Coach  7        Blue 

2003 
New 
Flyer  D40LF  14        Blue 

2003 
New 
Flyer  40' Hybrid  2        Blue 

2004 
New 
Flyer  D40LF  42        Blue 

2005 
New 
Flyer  D40LF  48        Blue 

2007 
New 
Flyer  D40LF  65        Blue 

2007  Van Hool  40' Hydrogen Fuel Cell 1        Blue 

2008 
New 
Flyer  D40LF  2        Blue 

2010  Van Hool  40' Hydrogen Fuel Cell 4        Blue 

2010  MCI  45' Coach  8        Blue 

2011  Nova  LFS60  10        Blue 

2011 
New 
Flyer  35' Hybrid  3        Blue 

                    

Total        246  246  0    

 
 
 



 

CTTransit ‐ New Haven 

Year  Make  Model  
# of 
Buses 

Validating 
Farebox 

Non‐ 
Registering 
Farebox  Branding

1996  Nova  40'  6        Blue 

2003 
New 
Flyer  D40LF  42        Blue 

2004 
New 
Flyer  D40LF  42        Blue 

2010  Nova  LFS60  12        Blue 

2010 
New 
Flyer  XDE40 Hybrid  14        Blue 

2011 
New 
Flyer  XDE40 Hybrid  2        Blue 

2011 
New 
Flyer  35' Hybrid  1        Blue 

                    

Total        119  119  0    

CTTransit ‐ Stamford 

Year  Make  Model  
# of 
Buses 

Validating 
Farebox 

Non‐ 
Registering 
Farebox  Branding

2001 
New 
Flyer  D40LF  32        Blue 

2010  MCI  45' Coach  4        Blue 

2010  Nova  LFS60  13        Blue 

2011 
New 
Flyer  XDE40 Hybrid  2        Blue 

                    

Total        51  51  0    

 
 
 
 
 
 
 
 
 
 
 
 



 

CTTransit ‐ Waterbury (Northeast Trans) 

Year  Make  Model  
# of 
Buses 

Validating 
Farebox 

Non‐ 
Registering 
Farebox  Branding

2004 
New 
Flyer  D40LF  5     5  Blue 

2010 
New 
Flyer  XD35  17  17     Blue 

2010 
New 
Flyer  XD35 ‐ Hybrid  17  17     Blue 

                    

Total        39  34  5    

DATTCO ‐ New Britain 

Year  Make  Model  
# of 
Buses 

Validating 
Farebox 

Non‐ 
Registering 
Farebox  Branding

2010 
New 
Flyer  D35LF  6  6     Blue 

2010  MCI  45' Coach  5     5  Blue 

2010  MCI  45' Coach  9     9  Blue 

                    

Total        20  6  14    

New Britain Transportation 

Year  Make  Model  
# of 
Buses 

 Validating 
Farebox 

Non‐ 
Registering 
Farebox  Branding

2008 
New 
Flyer  D35LF  1        Blue 

2010 
New 
Flyer  D35LF  14        Blue 

                    

Total        15  15  0    

 
 
 
 
 
 
 
 



 
 

CTTransit Other Leased Buses 

Year  Make  Model  
# of 
Buses 

Validating 
Farebox 

Non‐ 
Registering 
Farebox  Branding

2003  MCI  45' Coach (to Collins)  2        Blue 

2010  MCI  45' Coach (to Collins)  4        Blue 

2007  MCI  45' Coach (to Nason)  1        Blue 

2010  MCI  45' Coach (to Nason)  3        Blue 

                    

Total        8  0  10    

Total  544  515  29 
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SPECIFICATION 100 – GENERAL PROVISIONS 
 
 

1.   GENERAL 
 

1.1. Introduction 
 

This section describes the general requirements pertaining to the procurement, installation, 
integration, testing, and maintenance of the CTfastrak Intelligent Transportation Systems (ITS) 
and Communications Systems. The systems shall include all hardware and software components 
and all communications equipment required to integrate the system and support transmission of 
data from on-board and field equipment to and from the Busway Operations Center (BOC). The 
work as described is also referred to in the documents as “the Work” or “the Project.”  The right- 
of-way on which the CTfastrak buses shall operate shall be referred to as the “busway” or the 
“guideway.” The Project Manager for the Connecticut Department of Transportation, or his/her 
designated representative(s), shall be referred to as the “Engineer” within these specifications. 
The Connecticut Department of Transportation also shall be referred to as the “Department”. 

 
Please refer to the Request for Proposals (RFP) document for additional project background 
information and a description of the scope of services. 

 
This specification document (Specification 100 – General Provisions) for the CTfastrak ITS and 
Communications Systems includes the general requirements for the Contractor,  general 
Materials requirements, general Construction method requirements, and general requirements for 
spare parts, maintenance materials, and start-up support.  These specifications apply to all 
equipment, hardware, software and labor to be provided by the Contractor. The specifications for 
each of the equipment items may include additional requirements pertaining to, but not limited 
to, product data, quality control, operations and maintenance documentation, maintenance and 
spares and warranty. 

 
The CTfastrak ITS and Communications Systems include: 

 
 Central Systems: Central Systems hardware shall include workstations, servers, racks, 

communications hardware, video display equipment, a Network Video Recorder (NVR), 
and data storage hardware located at the BOC. Central Systems software shall include 
Computer-Aided Dispatch/Automatic Vehicle Location (CAD/AVL) Central Software, 
AVA (Automatic Voice Annunciation) Software, APC (Automatic Passenger Counters) 
Management Software, Traveler Information Software, CCTV (Closed Circuit 
Television) Camera Management Software, Emergency Call Box (ECB) Central 
Software, and a Network Management System.  Central systems software shall be 
integrated as described in the specifications. The Central Systems’ CAD/AVL software 
will be integrated by the Contractor with CTTRANSIT’s existing scheduling software. 
All agencies operating transit vehicles operating on the CTfastrak guideway will utilize 
instances of the same existing scheduling software (Trapeze FX – Version 11). The 
Contractor shall also install a workstation at the New Britain Station building to provide 
remote access to BOC systems. 
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 Traveler Information Systems: Includes Variable Message Signs (VMS) and Public 

Address (PA) systems installed on each station platform. These VMS and PA systems 
shall be coordinated and controlled from the BOC.  VMS and PA systems shall also be 
capable of being controlled locally at each station during an emergency or if 
communications to the BOC is temporarily lost. A Traveler Information System (TIS) 
Controller at each station shall synchronize and coordinate messages delivered by the 
VMS and PA systems. The central Traveler Information Software (part of the Central 
Systems) will be interfaced by the Contractor with the CAD/AVL Central Software (also 
part of the Central Systems) to provide real-time bus arrival prediction information to the 
VMS and PA systems at the stations. 

 
 On-board Technology: Includes Mobile Data Computers (MDCs), with built-in Mobile 

Data Terminals (MDTs), Vehicle Logic Units (VLUs) and GPS receivers, installed on all 
CTfastrak transit vehicles. Also includes Automatic Passenger Counters (APC). The 
APC Management Software will be integrated by the Contractor with the CAD/AVL 
Central Software (both part of the Central Systems). Also includes on-board Automatic 
Voice Annunciation (AVA) controller and an interior Variable Message Sign (VMS). 
The AVA controller and the interior VMS shall be integrated with the MDC and the 
vehicle’s existing PA system.  Additionally, to facilitate communications to transit 
vehicles, a Mobile Communications Gateway and Router (MCGR) will also be installed 
on all CTfastrak transit vehicles. Other on-board technologies, such as On-board Video 
Monitoring (OVM), silent alarms, and fuel and maintenance management systems will 
not be provided as part of this project. Equipment installed as part of this project will be 
integrated by the Contractor with existing on-board technologies.   Equipment installed as 
part of this project shall not preclude installation and integration with future on-board 
technologies. In addition, the Contractor will coordinate with CTTRANSIT with regards 
to its larger system-wide efforts. The CAD/AVL system procured for CTfastrak shall not 
preclude integration with CTTRANSIT’s future system-wide CAD/AVL system. Refer to 
this specification and the specific equipment specifications for more information. On- 
board technology also includes On-board Processing Devices and Antennas for 43 non-
revenue (supervisor, administrative, and maintenance) vehicles. 

 
 Safety and Security Systems: Includes CCTV cameras to monitor: the platforms, the 

Ticket Vending Machines, and station plazas and pedestrian pathways. CCTV cameras 
will also be placed at strategic operational locations along the CTfastrak guideway in 
between stations to improve situational awareness for the dispatchers at the BOC. The 
video from these cameras will be transmitted to the BOC for viewing and recording. The 
video management and recording software will be included 
as part of the Central Systems. Emergency Call Boxes (ECBs) will also be installed at 
each station. 

 
 Communications System: A fiber optic cable-based communications infrastructure will 

support the initial ITS deployment at stations and along the CTfastrak guideway and 
provide capacity to support future ITS deployments.  



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 07/2013 

Page 3 of 38 Specification 100 – General Provisions 

 

 

 
A bulk data communications system will also be deployed to support the exchange of 
information when transit vehicles are in proximity to future high-speed wireless network 
infrastructure installed at certain CTTRANSIT facilities. 

 
The fiber optic communications system along the CTfastrak guideway will provide a 
secure, high speed and reliable platform for transmission of voice, data and video to 
support monitoring and management of the bus operations and security functions at 
stations. This communications system shall include a dedicated fiber optic backbone 
installed along the length of the CTfastrak guideway connecting to stations, intersections 
and stand-alone cameras. The fiber optic backbone will also extend from the northern 
terminus of the guideway to the BOC. 

 
The fiber-optic communications system includes communications hubs (consisting 
primarily of Ethernet switches and fiber network devices) at each of the stations, with 
two hubs located at the East Main Street Station in New Britain (due to the physical 
separation of its platforms). A communications hub is a connection point on the 
communications network from where system data can be redistributed. The fiber optic 
backbone will interconnect each of the communications hubs. Communications cabling 
will be utilized to connect the communications hubs to the ITS field equipment at each 
station. Other communications hubs are located at the BOC and CCTV locations along 
the guideway. The communications network architecture will utilize Ethernet (IP) 
technology for backbone and distribution to provide a flexible, expandable, resilient and 
reliable network for both initial and future ITS requirements. Station and platform ITS 
components, security/surveillance cameras, and other equipment will connect to the 
network using standard Ethernet/IP interfaces. 

 
The bulk data communications system and the cell data communications system will 
facilitate data communications between the Central System and vehicles. The bulk data 
communications system will also be capable of facilitating the exchange of information 
wirelessly.  The Department will be responsible for providing the wireless network 
infrastructure at the CTTRANSIT facilities. The cell data communications system will 
support the exchange of information in real-time and when buses are outside the range of 
high-speed wireless network equipment at CTTRANSIT facilities. 

 
 
 

The components of the ITS and Communications Systems for CTfastrak to be furnished under 
this contract are described in greater detail in the various equipment specifications. 

 
1.2. General Contractor Requirements 

 
Figure 1 summarizes the process the Contractor shall use for the delivery and testing of ITS and 
Communications Systems hardware, software, and overall systems. The diagram distinguishes 
between On-Board, BOC, Station/Busway, and Communications equipment by showing them in 
separate columns. Steps are shown in chronological order from top to bottom, with concurrent 
activities more or less in line horizontally. In the case where a step is to be carried out for 
multiple types of equipment, the step is shown with a grey box spanning across the relevant 
columns. This process is described in more detail below. 
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Figure 1: Implementation Program 
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1.2.1. Design Review Process 

 
1.2.1.1. General 

 
Following Notice to Proceed (NTP), the Contractor shall complete a Design Review 
process leading to Department approved written documentation describing the system 
to be delivered including all equipment and software to be furnished and how the 
system will address the requirements. 

 
During the Design Review Process, the Contractor shall participate in regular 
meetings with the Department to clarify system interfaces, data structures, 
communication links, and other items. As part of the Design Review Process, 
Contractor submittals will be reviewed by the Engineer to assess compliance with the 
design intent underlying the requirements, deployment staging, details on existing 
systems / data / infrastructure, and system configuration. 

 
1.2.1.2. Design Documentation 

 
The Contractor shall provide detailed documentation that describes the system design 
and configuration.  Draft and Final Design Documentation shall be submitted as part 
of Preliminary Design and Final Design (see Sections 1.2.1.3 and 1.2.1.4 in this 
specification). For detailed submittal and control of materials requirements, refer to 
Section 1.4 in this specification and Specification 109 – Document Control Specialist. 
The Contractor shall meet the following additional requirements for the submission of 
Design Documentation: 

 
 Equipment installation drawings shall be prepared in MicroStation and Adobe 

Acrobat or other format as directed by Engineer and provided electronically as 
well as hard copies. 

 
 Electrical and electronics drawings shall be updated to incorporate 

engineering changes made to any component or module up to the end of the 
warranty period of the system supplied. 

 
 All pages of the documentation shall carry a title, version number and issue 

date, and shall contain a complete subject index. The Contractor shall be 
responsible for fully coordinating and cross referencing all interfaces and 
areas associated with interconnecting equipment and systems. 

 
 Documentation shall be re-issued if any change or modification is made to the 

equipment proposed to be supplied. The Contractor may re-issue individual 
sheets or portions of the documentation that are affected by the change or 
modification. Each re-issue or revision shall carry the same title as the 
original, with a change in version number and issue date. 

 
Design Documentation submittals shall include the following: 

 
 An overall system schematic and architecture diagram. 
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 A Project Management Plan in accordance with the description supplied as 
part of the Contractor’s proposal, detailing the Contractor’s approach to 
completing this Project within the specified period of time. 

 
 A computerized Critical Path Method (CPM) schedule and Work Breakdown 

Structure, taking into account major assumptions and risks.  See Specification 
101 –  Project Coordinator for more detailed requirements, including a 
separate deadline for the Work Breakdown Structure. 

 
 A Submittal Forecast created in Primavera Contract Manager (PCM) 

containing the approximate schedule of each submittal. See Specification 109 
– Document Control Specialist for more detailed requirements. 

 
 A Quality Control (QC) Plan in accordance with the description supplied as 

part of the Contractor’s proposal. See Specification 108 – Contractor Quality 
Control Program for more detailed requirements. 

 
 Detailed description of all subsystems and equipment and hardware, including 

functional description, interface descriptions, power and communications 
loading details, Documentation on Materials (see Section 1.2.1.2.1 in this 
specification), all sub-documentation, configuration details and installation 
details. 

 
 Communications Network Design Documentation, including a detailed fiber 

network architecture, fiber path drawings, fiber topology, splicing details, 
communications and data capacity calculations, path redundancy and 
resiliency provisions, and network configuration details. 

 
 Installation Design Documentation, including detailed descriptive design and 

installation drawings, for hardware at stations, on the busway, at the BOC, and 
for each vehicle type, providing detailed information on: placement of all 
relevant equipment at stations, on the busway, and at the BOC; placement of 
all communications equipment that interface with this equipment; mounting 
details for all equipment; connections to all network, data, power/electrical or 
other infrastructure provided by a third party; wiring connections, size, 
identification, fusing, and clamping (wiring diagrams); power pick-up location 
and circuit breaker locations; grounding; and cable routing. 
Wiring/installation diagrams for in-vehicle systems shall be provided by the 
Contractor for each make/model of vehicle. Mounting documentation shall 
include drawings and calculations stamped by a structural engineer licensed in 
the State of Connecticut demonstrating the ability of mounting equipment to 
meet mounting and installation requirements. 
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 IP Address Coordination Plan.  The Contractor shall provide a network 

configuration diagram and detailed information on proposed IP addressing 
schema, VLAN configurations, network security configurations, and all other 
relevant network configuration information for review by the Engineer.   The 
Department shall review the proposed IP address schema and provide IP 
addresses to the Contractor to be incorporated in the Final Design submission. 

 
 Detailed description of all software, including functional description, system 

interface descriptions, Graphical User Interface (GUI) descriptions with 
mock-ups, database design documentation, standard reports, report 
configuration utilities (software documentation). 

 
 List of spare parts and maintenance materials. Upon selection, the Contractor 

shall be responsible for reviewing the spare parts and maintenance materials 
and providing a revised list as part of the Design Documentation. This should 
include the revised spare quantities, as well as more specific information 
regarding the parts that may be required to allow the Contractor to meet 
technical support and warranty requirements, and justification for any changes 
to quantities than what was initially proposed. 

 
 A Standards Compliance Plan document describing what ITS standards (in 

particular, NTCIP standards) the system shall comply with and to what extent 
it shall comply with those standards. The document shall not just certify 
compliance, but shall describe exactly how the Contractor will demonstrate 
full standards compliance to the Engineer. The Plan shall include a description 
of the certification and compliance documentation that will be submitted for 
all hardware and software. 

 
 Software development methods to be used for any new or modified 

application software. 
 

 Description of how the system deals with a loss of communication, including 
what happens to the data and what is visible through the GUI for the software. 

 
 Description of how the system deals with data backup and system recovery. 

 
 System Security Plan, identifying the system elements that require protection, 

and describing mechanisms, procedures and processes to counter security 
threats to those elements. See Section 1.2.1.2.2 in this specification for more 
information. 

 
 Interface Control Documents with detailed description of all interfaces to 

external systems. See Section 1.2.1.2.3 in this specification for more 
information. 
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 Detailed description of the information style and content that will be 

disseminated to the public, including but not limited to, VMS and PA system 
message sets. 

 
 Test Plan outlining the criteria for test initiation, test equipment, detailed test 

procedures and expected results, and procedures for dealing with test failures 
and retests, and the test schedule.  For more information on the Test Plan, 
refer to Specification 200 – Testing. The Test Plan must reflect the final 
design of the system. 

 
 A requirements traceability matrix shall be submitted that can be used to 

verify that the design addresses all system requirements in accordance with 
standard Systems Engineering practices.   

 
1.2.1.2.1. Documentation on Materials 

 
 

For custom-manufactured equipment, the Contractor shall submit a set of 
comprehensive shop drawings and specifications. The comprehensive shop 
drawings shall include the general arrangement, layout, wiring details, 
mounting requirements, location for conduit entry and any physical or 
electrical requirements. 

 
For standard commercial off-the-shelf items, the Contractor shall submit 
detailed manufacturer product specifications, mounting requirements, location 
of conduit entry and any other physical or electrical requirements. 

 
The Contractor shall provide certification and compliance documentation for 
all standards that apply to the manufacturing of the equipment, whether 
custom-manufactured or off-the-shelf. 

 
The Contractor shall include certification and compliance documentation for 
equipment availability and reliability figures, whether custom-manufactured 
or off-the-shelf. 

 
The Contractor shall also provide all details of connectors and interconnect 
cables to the Department. 
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The Contractor shall also provide documents demonstrating how 
manufacturers/vendors meet manufacturer requirements described in Section 
2.2 in this specification, generally and for each equipment item. 

 
1.2.1.2.2. System Security Plan 

 
 

The System Security Plan shall describe the intended functionality for each of 
the system security elements, shall identify security threats, and shall describe 
procedures, functions and systems for detecting and mitigating those threats. 

 
The System Security Plan shall identify system users, and describe rules that 
govern how those users will have access to system data, resources and 
processes. 

 
The System Security Plan shall identify methods of detecting security 
breaches independent of whether there is a detectable change in the 
performance of the system. 

 
All data on logged security breach detections shall be confidential, and 
accessible only to users with appropriate access permission. 

 
Security provisions for owned and non-owned communications networks shall 
be described. 

 
The Contractor shall implement system security services to achieve the 
approved System Security Plan. 

 
As a minimum, the system security shall protect the following types of system 
elements: 

o Servers installed at BOC and in remote locations 
o The Department’s IT network 
o Software source and compiled code 
o Data communications and interfaces 
o Other communications and interfaces as might be required for the 

work 
o System data supplied to the Contractor 

 
The Contractor shall coordinate with the Department to develop system 
security elements and procedures so as to function correctly with existing 
Department firewalls. 

 
As a minimum, the system shall provide the following alarms, and shall notify 
the Department in the event an alarm is triggered: 

o Detection of invalid or erroneous data 
o Detection of a security breach 
o Detection of a device or system fault 
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All security alarms shall be recorded and stored in a database, along with any 
history of corrective actions entered. 

 
1.2.1.2.3. Interface Control Documents 

 
 

The Contractor shall provide Interface Control Documents (ICDs) such that 
the Department and designated third parties have the right to perpetual access 
free from any fee, royalty or other charge.  This access shall be for internal 
use by the Department as well as for integration with future external parties 
designated by the Department.  These ICDs will include a data dictionary and 
an Entity Relationship Diagram (ERD) for all data tables.  The following 
summarizes a list of interfaces that will require an ICD, to enable integration 
by others. In this list, external interfaces are defined as interfaces between 
components of the ITS and Communications Systems for CTfastrak and other 
systems not included in this Work. Internal interfaces are defined as interfaces 
between multiple components of the ITS and Communications Systems for 
CTfastrak. 

 
External Interfaces 
o AVA Controller – PA System 
o Mobile Data Computer – Headsign 
o Mobile Data Computer – Farebox 
o Mobile Data Computer – P-25 Compatible Radio Subscriber Unit 
o Mobile Data Computer – Digital Video Recorder 
o CAD/AVL Central Software – Department’s Scheduling Software 

(Trapeze FX – Version 11) 
o CAD/AVL Central Software – External CAD/AVL System (XML 

Data Feed) 
o CAD/AVL Central Software – Department’s Geographical 

Information System (GIS)-based mapping software 
o CAD/AVL Central Software – Vehicle Lists 

 
Internal Interfaces 
o Mobile Data Computer – Automatic Passenger Counter (40-foot bus), 

Automatic Passenger Counter (60-foot bus) 
o Mobile Data Computer – CAD/AVL Central Software 
o Mobile Data Computer – AVL Controller 
o CAD/AVL Central Software – Non-Revenue Vehicle Equipment 
o CAD/AVL Central Software – APC Management Software 
o CAD/AVL Central Software – Traveler Information Software 
o CAD/AVL Central Software – AVA and Trigger Location 

Management Software 
o Traveler Information Software – TIS Controller 
o TIS Controller – PA System 
o TIS Controller – Variable Message Sign (Single-sided, Pole Mounted), 

Variable Message Sign (Single-sided, Cantilever Mounted), and 
Variable Message Sign (Double-sided) 

o On-Board VMS – AVA Controller 
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1.2.1.3. Preliminary Design 
 

Within forty (40) business days following NTP, the Contractor shall provide a Draft 
Design Documentation submittal to the Department.  This Draft Design 
Documentation submittal shall include all the items described in Section 1.2.1.2 in 
this specification. 

 
A series of site surveys are required to help the Contractor collect necessary 
information to complete the task. The Contractor shall visit all relevant locations 
related to installation of system equipment including but not limited to: 

 
 BOC 
 Future station locations 
 Future busway locations 
 Sites designated for installation of equipment on-board vehicles 

 
The Contractor shall meet with the Department IT group to agree to system security 
measures including remote access, firewall, data encryption/privacy, and 
communication requirements. 

 
The Contractor shall coordinate with other busway and station Contractors to get the 
latest plans for the construction of busway and stations. See the RFP for more 
information on coordination. 

 
The Contractor shall identify the preferred equipment installation location for: all 
vehicle types and their configurations; at all stations; at all points on the busway and 
in the BOC; and for all communications equipment. Documentation including 
drawings (dimensioned sketches are acceptable) and photographs illustrating the 
proposed equipment locations shall be submitted. 

 
The Contractor shall coordinate a meeting with the Department to present the Draft 
Design Documentation and respond to Department questions or comments. Such 
comments shall augment any written comments provided separately. 

 
 
 

1.2.1.4. Final Design 
 

Upon receipt and incorporation of Department comments on the Preliminary Design, 
the Contractor shall provide a Final Design Documentation submittal to the 
Department.  This Final Design Documentation submittal shall include all the items 
described in Section 1.2.1.2 in this specification. 

 
Following review of the Draft Design Documentation submittal, the Contractor shall 
coordinate with the Department to arrange additional site visits and coordination 
meetings as necessary to finalize the design. 
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The Final Design Documentation shall incorporate all Department comments and 
identify suitable modifications for any and all problems identified throughout the 
design process. Modifications and additions desired by the Department that cannot be 
implemented shall be raised by the Contractor and agreed upon by the Department 
prior to the submittal of the Final Design Documentation. 

 
Following approval of Final Design Documentation by the Connecticut Department 
of Transportation, the Contractor will be directed by the Department in writing to 
begin the Factory Acceptance Tests. 

 
1.2.2. Factory Acceptance Tests (FAT) 

 
After the Design Review Process has been completed and all Design Documentation has been 
received, reviewed, and approved by the Department, the Contractor shall be responsible for 
FAT of system hardware and software to ensure that the supplied and developed components 
meet all functional and environmental requirements and specifications. For commercial off-the- 
shelf products, the FAT may be replaced by certified quality testing documents from an 
approved testing facility before the equipment leaves the manufacturers’ production facilities. 
Each requirement listed in the specification shall be tested where possible; if it cannot be tested 
compliance shall be proven by corresponding written documentation or certificates. The central 
system software FAT may be completed with field devices or components running in simulation 
mode or with representative field samples. The FAT shall be conducted in accordance with the 
Contractor’s accepted Test Plan.  Following Department review and approval of the Contractor’s 
submitted FAT documentation, the Contractor will be directed by the Department in writing to 
commence the Prototype Demonstration Test and the On-board Equipment Pilot Test.  See 
Specification 201 – Factory Acceptance Tests for more information 

 
1.2.3. Prototype Demonstration Test (PDT) 

 
Prior to procuring complete quantities of all required equipment or installing any equipment, the 
Contractor shall conduct a Prototype Demonstration Test (see Specification 202 – Prototype 
Demonstration Test) for BOC, station and busway, and communications equipment using a 
representative minimum quantity of each specified equipment item in order to form a complete 
system, connected and configured in accordance with the Drawings and submitted Design 
Documentation, to demonstrate that all selected equipment is fully functional, compatible and 
interoperable.  The PDT shall be conducted at the Contractor’s facility.  The PDT shall be 
conducted to the satisfaction of the Engineer.  The Contractor shall notify the Department of the 
scheduled date and time of the PDT a minimum of two (2) weeks prior to the performance of the 
test.  The Department reserves the right to require Department representatives to be on-site to 
review the operation of the test and accept or reject the test results.  The PDT shall be conducted 
in accordance with the Contractor’s accepted Test Plan.  Following Department review and 
approval of the Contractor’s submitted PDT documentation, the Contractor will be directed by 
the Department in writing to procure all specified and accepted equipment quantities for the 
complete system (excluding on-board equipment). 
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1.2.4. On-board Equipment Pilot Test 
 

Prior to procuring complete quantities of all required on-board equipment or installing any on- 
board equipment, the Contractor shall conduct an On-board Equipment Pilot Test (see 
Specification 203 – On-board Equipment Pilot Test). As part of the On-board Equipment Pilot 
Test, the Contractor shall install on-board equipment on at least one vehicle of each vehicle type 
that shall be operating on the busway, using the minimum number of each specified piece of 
equipment in order to form a complete on-board system in each case. In addition, the Contractor 
shall install on-board equipment on at least one (1) vehicle of each non-revenue vehicle type 
(supervisor and maintenance vehicles), using the minimum number of each specified piece of 
equipment in order to form a complete on-board system in each case. To test mobile data 
communications functionality between these vehicles and the central system as set up at their 
factory, the Contractor shall coordinate with the Department to establish the necessary number of 
cellular data accounts and acquire the associated cellular modem cards. 

 
The installation of the equipment shall require no major disassembly or modification of the 
vehicles, and installation of the equipment shall not damage the vehicles in any way. As 
installed, the on-board equipment shall be easily replaceable and shall not pose a hazard to 
vehicle operators or passengers. Installed on-board equipment shall also be easy to replace with 
basic hand tools. The On-board Equipment Pilot Test shall be conducted on-board vehicles at a 
location to be determined by the Department. The Contractor shall notify the Department of the 
date and time of the scheduled On-board Equipment Pilot Test a minimum of two (2) weeks 
prior to the performance of the test.  The Department reserves the right to provide representatives 
on-site to review the operation of the test and accept or reject the test results.  The On-board 
Equipment Pilot Test shall be conducted in accordance with the Contractor’s accepted Test Plan. 
Following Department review and approval of the Contractor’s submitted On-board Equipment 
Pilot Test documentation, the Contractor will be directed by the Department in writing to procure 
all specified and accepted on-board equipment quantities for busway vehicles and non-revenue 
vehicles. 

 
1.2.5. Procure all Equipment 

 
After the Prototype Demonstration Testing has been completed and approved by the Department 
for the BOC, stations, busway, and communications hardware and software, the Contractor shall 
procure all equipment for the BOC, stations, busway, and communications system. Similarly, 
after the On-board Equipment Pilot Testing has been completed and approved by the 
Department, all on-board equipment and related software shall be procured by the Contractor. 
All equipment shall be procured before carrying out the System Demonstration Test. 

 
1.2.6. System Demonstration Test (SDT) 

 
The System Demonstration Test shall only be carried out after the Department has approved the 
Prototype Demonstration Test and the On-board Equipment Pilot Test. The Contractor shall use 
the SDT to demonstrate that all system equipment is fully operational, free of material defects 
and failures, and has been completely and correctly configured prior to its installation in the 
field.  Once all hardware, software, and communications equipment has been procured, 
connected, and properly configured, the Contractor, at its own facility, shall conduct a System 
Demonstration Test, (see Specification 204 – System Demonstration Test).  The SDT shall 
utilize the complete set of system equipment. The Contractor shall remain responsible for the 
safety and security of all system equipment. The Contractor shall notify the Department of the 
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date and time of the scheduled SDT a minimum of two weeks prior to the performance of the 
test.  The Department reserves the right to provide representatives on-site to review the operation 
of the test and accept or reject the test results.  The SDT shall be conducted in accordance with 
the Contractor’s accepted Test Plan. Following Department review and approval of the 
Contractor’s submitted SDT documentation, the Contractor will be directed by the Department in 
writing to prepare all equipment for installation. 

 
1.2.7. Installation 

 
After the successful completion and Department approval of the SDT, the Contractor shall 
provide a Construction Field Office for the duration of all installation and testing work, and if 
required, for a maximum of ninety (90) days thereafter, for the exclusive use of CTDOT forces and 
others who may be engaged to augment CTDOT forces with relation to the contract (See 
Specification 102 – Construction Field Office, Large). The Contractor shall provide Construction 
Communication Equipment for the duration of all installation and testing work, and if required, 
for a maximum of sixty (60) days thereafter, for use of inspection personnel, including a toll-free, 
reservation-less telephone conference call account for the use of the Engineer. (See Specification 
106 – Construction Communication Equipment). The Contractor shall then prepare all equipment 
shipping, ship all equipment to their respective installation sites, and install them at the BOC, 
stations, along the busway, and on all vehicles. Equipment installed shall be the same equipment 
used in the SDT.  Before installation of on-board equipment, the Contractor shall coordinate with 
the Department to establish the necessary number of cellular data accounts and acquire the 
associated cellular modem cards. No substitution of equipment to be installed in the field will be 
permitted without written approval by the Engineer.  The Contractor shall be responsible for 
ensuring that all equipment shall be installed in accordance with these General Specifications 
requirements, the equipment specifications requirements, manufacturer recommendations, and 
all applicable federal, state, and local regulations, policies, statutes, laws, and specifications.  The 
Contractor shall be required to obtain all necessary state and local permitting.  The Contractor 
shall be required to perform all necessary coordination with local utilities. The Contractor shall 
be required to provide maintenance and protection of traffic and employ trafficpersons as 
necessary to safely complete installation work (See Specification 103 – Maintenance and 
Protection of Traffic, Specification 104 – Trafficperson (Municipal Police Officer), and 
Specification 105 - Trafficperson (Uniformed Flagger). 

 
1.2.8. Installation Tests 

 
The Contractor shall conduct Installation Tests for each device in the field once it has been 
installed and configured. The Installation Tests shall be completed on the devices in isolation to 
confirm that each installed device complies with installation, functional and performance 
requirements.  At a minimum, the installation test for each unit shall include (as applicable): 
power-up/power-down tests, log-on/log-off tests, verification of major functions, and verification 
of operational interfaces to other devices.  Installation Tests for on-board equipment can be 
carried out independently from Installation Tests for busway field equipment. Refer to 
Specification 205 – Installation Tests for detailed test requirements. The Department reserves the 
right to provide representatives on-site to review any and all Installation Tests and accept or 
reject the test results.  The Installation Tests shall be conducted in accordance with the 
Contractor’s accepted Test Plan.  Following Department review and approval of the Contractor’s 
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submitted Installation Test documentation for each device, the Contractor will be directed by the 
Department in writing to prepare for Software Integration and the Integration Test. 

 
1.2.9. Software Integration 

 
The Contractor shall configure and integrate all software provided as part of this Work as 
described in the Design Documentation, ICDs, and in all software specifications. The Contractor 
shall successfully integrate all software and demonstrate full functionality and operation of the 
integrated software to the satisfaction of the Engineer. Integration shall include all automated 
software interfaces; requiring no manual interventions to accomplish required software 
functionality.  The Contractor shall also configure all menu options, user screens, maps, 
performance measures, and reports in accordance with input from the Engineer and operations 
staff to allow for full system operation, as intended.  Following acceptance of software 
integration by the Engineer, the Contractor will be directed by the Department in writing to 
prepare for the Integration Test.  Refer to Specification 206 – Software Integration for detailed 
integration requirements. 

 
1.2.10. Integration Test 

 
Integration testing shall commence for each subsystem only after all equipment has been 
installed, Installation Tests have been completed, Software Integration has been completed, and 
the results have been accepted by the Department.  The purpose of the Integration Test is to 
confirm that the devices are fully integrated with the other devices to which they interface or 
interact with and comply with all functional and performance requirements. Refer to 
Specification 207 – Integration Test for detailed test requirements. The Integration Test shall be 
conducted in accordance with the Contractor’s accepted Test Plan. 

 
In addition to providing all required Integration Test documentation, the Contractor shall update 
the Design Documentation to reflect “As-Built” conditions. The updated Design Documentation 
shall also be sufficiently detailed to facilitate operation, maintenance, modification and 
expansion of the equipment or any of its individual components to the satisfaction of the 
Department or its representative. As-Built Documentation shall include: (1) an inventory of all 
components supplied including supplier, model number, serial number and installation location; 
(2) an inventory of all spare parts supplied including supplier, model number, serial number and 
storage location; (3) all reference and user manuals for system components, including those 
components supplied by third parties; (4) all warranties documentation, including that for 
components supplied by third parties; (5) a diagram indicating the as-built interconnections 
between components; (6) the version number of all software, including that supplied by third 
parties; and (7) updated Drawings reflected installed conditions in the field. 

 
Following Department review and approval of the Contractor’s submitted Integrated Test and 
“As-Built” documentation, the Contractor will be notified by the Department in writing of 
approval of the Integration Test. 

 
1.2.11. Operations and Maintenance Documentation 

 
Prior to commencing training, the Contractor shall submit to the Department all Operation and 
Maintenance (O&M) Documentation necessary for the Department to operate and maintain the 
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ITS and Communications Systems for the busway. O&M Documentation shall document in 
detail the maintenance and service aspects of the equipment on an item by item basis with clearly 
detailed illustrations, and shall include schematic diagrams where necessary. The O&M 
Documentation will be comprised of hardware manuals, software manuals (for both users and 
system administrators), and manuals for on-board equipment for vehicle operators and 
maintenance technicians. 

 
The Contractor shall deliver fifteen (15) complete hard-copy sets of O&M manuals, as well as an 
electronic copy of each manual through the PCM, unless specified otherwise by the Engineer. 
Refer to Specification 109 – Document Control Specialist for more requirements regarding 
submissions. The Contractor shall allow the Department to print unlimited quantities of manuals 
for internal use.  The Contractor may use manufacturer's data and handbooks for individual items 
of the equipment that are a sub-component of the overall system. The hard-copy manuals shall be 
assembled in volumes of similar 3-ring binders of 75mm maximum thickness and shall be 
indexed item by item.  Several equipment items may be covered in a single binder. 

 
1.2.11.1. Hardware Manuals 

 
The Contractor shall provide hardware manuals for each type of component provided 
unless specified otherwise. The manuals shall provide sufficient detailed installation 
and maintenance instructions to allow the Department or its representative to properly 
and safely install, connect and commission the hardware supplied and to operate and 
maintain the system. 

 
The Contractor shall also provide all details of connectors and interconnect cables to 
the Department or its representative. 

 
The Hardware Manuals shall be a detailed presentation and shall include illustrations 
where applicable. For each unit, it shall include at a minimum: 

 
 General description 
 Functional descriptions 
 Functional block diagram 
 Images and/or illustrations 
 Operating instructions 
 Maintenance and repair procedures 
 Test procedures 
 Schematic drawings and circuit diagrams 
 Parts list 

 
Each type of maintenance manual shall contain at a minimum: 

 
 Description of operation including start-up, shut-down and emergency 

procedures, with illustrations 
 Installation procedures, with illustrations 
 Complete parts identification diagram and list 
 Troubleshooting procedures, with illustrations 
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 Inspection procedures, with illustrations 
 Preventive maintenance procedures and program, with illustrations 
 Repair procedures, with illustrations 
 Diagnostic procedures, with illustrations 
 Wiring diagrams 
 Electrical schematics with board and cable identification 
 Adjustment procedures, with illustrations 
 Seasonal maintenance requirements, with illustrations 
 Equipment arrangement and drawings 
 Names and schedules of all lubricants and cleaners used 
 Other consumable materials for the equipment stating where used, 

quantity, service intervals and annual consumption 
 

The Contractor shall provide a parts list for each piece of equipment as supplied.  The 
parts list shall identify the manufacturer(s) and model/part number. 

 
Where an equipment component is of such a nature that local repairs cannot be made 
and it must be returned to the factory as a unit for overhaul, specific information 
concerning its repair and breakdown into component parts shall be provided. 

 
1.2.11.2. Software Manuals 

 
User Manual  

 
A User Manual shall be provided for each software application.  The User Manual 
shall include illustrations such as screen captures and easy to follow instructions to 
assist the users through all of the tasks that they may need to complete.  The User 
Manual shall include an index. 

 
As a minimum, the User Manual shall include all information that is available 
through the context sensitive help. 

 
Fault procedures shall be described, as well as procedures for dealing with problems. 

 
System Administration Manual 

 
A System Administration Manual shall be provided for each software application. 
The System Administration Manual shall document central systems software 
functions and operations, all of the configuration parameters, details on how to 
configure the parameters, scheduled maintenance required for the central systems, 
back-up and recovery process, troubleshooting techniques, technical support 
information, and database structure and data dictionary. 

 
Fault procedures shall be described, as well as procedures for dealing with problems. 
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1.2.11.3. Vehicle Operator Manual 
 

A Vehicle Operator Manual shall be provided for the ITS equipment in each vehicle. 
The Vehicle Operator Manual shall document the operation and maintenance of the 
in-vehicle equipment from the perspective of the vehicle operator, and shall include 
screen captures and easy to follow instructions to assist the users through all of the 
tasks that they may need to complete. 

 
1.2.12. Training 

 
A minimum of forty (40) business days prior to the commencement of training, the Contractor 
shall submit a Training Plan to the Department for review and approval.   Upon receipt, review 
and approval by the Department of the Training Plan and all O&M Documentation, and 
Department approval of Integration Test and “As-Built” documentation, the Contractor shall be 
directed by the Department in writing to commence training. The Contractor shall provide 
training for Department-designated personnel for all Intelligent Transportation Systems and 
Communications Systems hardware, software, communications and overall systems. Instruction 
shall include training in system operation, system maintenance and troubleshooting, and system 
administration.  The minimum training shall be that which is necessary to bring employees 
designated to the level of proficiency required for performing their respective duties. The 
Contractor shall provide all necessary training materials and allow the Department to make 
unlimited quantities of training materials for internal use.  The Contractor shall also video record 
each type of training session and submit this video record to the Department.  Refer to 
Specification 300 – Training for more information on the Training Plan and training. Following 
Department acceptance of all training, training materials, and training records, the Contractor 
will be notified by the Department in writing to commence the Acceptance Test. 

 
1.2.13. Acceptance Test (30-day Operational Tests) 

 
The Acceptance Test will occur for a contiguous thirty-day (30-day) period (unless otherwise 
approved by the Engineer) after all Training has been completed and accepted by the 
Department.  The Department shall not authorize the commencement of the Acceptance Test 
until all training and required system documentation has been successfully submitted and 
accepted.  During the 30-day period, the system shall be tested under full operations to ensure 
that the performance requirements are met and to measure the system reliability and availability. 
System failures may result in the suspension or restart of the 30-day period. Refer to 
Specification 208 – Acceptance Test for detailed test requirements. During the course of the 
Acceptance Test, the system must function continuously in accordance with the specifications 
for the duration of the test. If a system failure occurs during the test, the Contractor shall make 
all necessary repairs to the system and re-establish proper operation. Upon verification by the 
Engineer that the issue has been successfully resolved, the Engineer shall authorize the 30-day 
test to be re-started. During the Acceptance Test period, all failures shall be documented and 
reported to the Department. 

 
For measuring the accuracy of Traveler Information System predictions during Acceptance 
Testing, the Contractor shall provide the Department with Accuracy Testing Procedures for the 
Traveler Information Software. For system acceptance, the Contractor shall provide archived raw 
prediction records (indicating the vehicle, route, direction, stop, time of prediction, and predicted 
times) and archived data on when vehicles actually arrived at the stops, sufficient to conduct the 
Accuracy Testing Procedures, and to allow the Department to define periodic excerpts of these 
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data in terms of the range of vehicle, routes, and stops included and the overall number of 
prediction records. 

 
The successful completion of the Acceptance Test is a pre-requisite for the Department to issue a 
notice of Final Acceptance. Upon successful completion of the Acceptance Test, the Department 
shall issue a formal written notice of Final Acceptance.  After formal system Final Acceptance is 
issued, the Technical Support and Warranty Services (see Specification 400) period shall 
commence.  The technical support and warranty period shall not commence prior to the 
Department issuing Final Acceptance, regardless of any beneficial use derived by the 
Department during the installation and testing period. 

 
1.2.14. Technical Support and Warranty 

 
Following issuance of Final Acceptance, the Contractor shall provide Technical Support and 
Warranty Services to the Department for all supplied equipment, hardware, and software for a 
period of two (2) years.  At the Department’s discretion, they may choose to extend the 
Contractor’s Technical Support and Warranty Services for two additional one (1) year periods 
(for a total of four years following Final Acceptance).  Refer to Specification 400 – Technical 
Support and Warranty Services for additional information on technical support and warranty 
requirements. 

 
1.2.15. OPTION: Additional Technical Support and Warranty 

 
Upon  completion  of  Years  1  and  2  of  the  Technical  Support  and  Warranty  Period,  the 
Department may, at its sole discretion, choose to extend this contract to include an additional one 
(1) year of Technical Support and Warranty Services (Year 3).  Upon completion of Year 3, the 
Department  may,  at  its  sole  discretion,  choose  to  extend  this  contract  to  include  another 
additional one (1) year of Technical Support and Warranty Services (Year 4).   Refer to 
Specification 400 – Technical Support and Warranty Services for additional information on 
technical support and warranty requirements. 

 
1.2.16. OPTION: Additional Modular Chassis Switch and Network Equipment 

 
At its sole discretion, at any time during the contract duration, including the initial Technical 
Support period, the Department may choose to have the Contractor provide additional equipment 
and services to implement a redundant Modular Chassis Switch and associated network 
communications equipment at the Downtown New Britain Station supervisors building. 

 
The modular chassis switch to be installed at the Downtown New Britain Station shall comply 
with Specification 533 – Modular Chassis Switch and shall be of the identical made and model 
as the switch to be installed in the Busway Operations Center, and shall include all rack 
equipment needed for installing the chassis switch in accordance with specified requirements and 
manufacturer recommendations.  As shown in Drawings (Communications Network Block 
Diagram – Option:  Full Redundant Chassis Switch), the chassis switches at Hartford and New 
Britain shall be connected to all field equipment (through network switches at each of the 
stations) over separate (redundant) resilient packet rings. The chassis switches at Hartford and 
New Britain, the network switches and equipment at each of the stations and field equipment 
locations, and Busway Operations Center system equipment shall be configured to allow the 
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transmission of data and video from the station and field equipment to and from the Busway 
Operations Center on both “A” and “B” resilient packet rings.  The chassis switches, station 
network switches, and Busway Operations Center equipment shall be configured to maintain no 
loss of functionality in the event of a failure of any network switching component or link. 

 
1.2.17. OPTION: Network Attached Storage System 

 
At its sole discretion, at any time during the contract duration, including the initial Technical 
Support period, the Department may choose to have the Contractor provide an option and pricing 
details for the installation of a Network Attached Storage System (NAS) in replacement of the 
storage installed within the servers. The NAS option shall include all storage devices and 
software to comply with requirements as detailed in Specification 535 – Server, including the 
electrical requirements, environmental requirements, storage requirements, storage disk 
requirements, support for virtualization, clustering, and system uptime requirements. In addition, 
the NAS option shall also have dual redundant hot-plug power supplies, dual redundant 
controllers, dual 1/10GbE network interface cards (NICs) and all drives shall be hot-pluggable. 
The option shall also include a spare requirement of 10% of all installed hot-plug hard-disk 
drives, one (1) hot-plug power supply unit, one (1) 1/10GbE NIC. All spares shall be of the same 
make and model as originally installed in the NAS. 

 
1.2.18. OPTION: Expansion of Transit ITS Capabilities 

 
At its sole discretion, at any time during the contract duration, including the initial Technical 
Support period, the Department may choose to have the Contractor provide additional equipment 
quantities and installation and integration services to expand the CAD/AVL Central System to 
accommodate a larger geographic area and additional vehicle fleets.  This work would include 
the provision of remote instances of BOC central software and supporting hardware at various 
locations throughout the State. 

 
For costing purposes, the Contractor shall assume the following locations and fleet sizes: 

 

Location Transit Vehicles 
Initial Install / Follow-on Install 

Non-Revenue Vehicles 
Initial Install / Follow-on Install 

Hartford 220 / 80 35 / 0 
Hamden 0 / 160 0 / 25 
Stamford 50 / 50 0 / 15 
Waterbury 50 / 50 0 / 17 
DATTCO (in New Britain) 20 / 0 2 / 0 
New Britain Transit (in New Britain) 20 / 0 6 / 0 
TOTAL 360 / 340 43 / 57 

 
As part of this option, the Contractor shall provide the following on-board equipment for transit 
vehicles: the Mobile Data Computer (including a Vehicle Logic Unit and Mobile Data 
Terminal), AVA controllers, interior VMSs, Automatic Passenger Counters, a Mobile 
Communications Gateway and Router, and a Multi-band On-board Antenna.  The Contractor 
shall also provide the following on-board equipment for non-revenue vehicles (e.g., supervisor, 
administrative, and maintenance vehicles): On-board Processing Device with an integrated GPS 
receiver and cellular data modem card, and an Antenna that supports GPS and cellular 
frequencies. Refer to equipment specifications and testing specifications for further equipment 
details.  Project schedule and Department responsibility for the equipment and services provided 
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as part of this option would be separately negotiated and would not subject to the time 
constraints identified herein, except as specifically identified by mutual agreement. 

 
1.3. Progress Meetings 

 
The Contractor shall participate in regular progress meetings to be conducted at a location 
determined by the Department every two (2) weeks, unless otherwise directed by the Engineer. 
At the Engineer’s discretion, the Contractor may be allowed to participate in these project 
meetings via teleconference.  Attendance at all progress meetings by the Contractor shall be 
provided at no additional cost to the Department. 

 
The Contractor shall prepare and present progress reports, including an agenda for the Progress 
Meeting and the updated CPM schedule that shall be submitted to the Department at least two (2) 
days prior to each Progress Meeting. Progress reports shall be submitted in a format approved by 
the Engineer. 

 
The Contractor shall be represented in these Progress Meetings by at a minimum their Project 
Manager, as well as any additional Contractor staff necessary to properly address the current 
issues and project status. 

 
The Contractor shall submit minutes and an updated Action Item List (AIL), if needed, within 
one (1) week of each Progress Meeting. 

 
1.4. Submittals and Control of Materials 

 
The following table summarizes the major submittals to be provided by the Contractor to the 
Engineer for review and approval, where they are referenced in this or other specifications, and 
the timeline for the submittal. These items are in addition to other requirements described in the 
Specifications.  Additional submittals may be required as part of the Contract Terms and 
Conditions.  Where conflicts exist, the Contract Terms and Conditions shall govern.  All 
correspondence for the project shall be produced and controlled using PCM software. Refer to 
Specification 109 – Document Control Specialist for additional submission requirements for all 
documentation. 
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Table 1: Summary of Submittals and Submittal Timeline 

 
Submittal Reference Submittal Timeline 
Preliminary Design Documentation 1.2.1.2 and 1.2.1.3 40 business days following NTP 

 

Final Design Documentation 
 

1.2.1.2 and 1.2.1.4 Prior to approval to commence Factory Acceptance 
Tests 

As-Built Design Documentation 1.2.10 Prior to approval to commence training 
 

Factory Acceptance Test 
Documentation 

 
1.2.2 

Prior to approval to commence the Prototype 
Demonstration Test and the On-board Equipment 
Pilot Test 

 

Prototype Demonstration Test 
Documentation 

 
1.2.3 

Prior to approval to procure all specified and 
accepted equipment quantities for the complete 
system (excluding on-board equipment) 

 

On-board Equipment Pilot Test 
Documentation 

 
1.2.4 

Prior to approval to procure all specified and 
accepted on-board equipment quantities for 
vehicles 

System Demonstration Test 
Documentation 

 

1.2.6 
 

Prior to approval to install all equipment 
Installation Test Documentation 1.2.8 Prior to approval to commence Integration Test 
Integration Test Documentation 1.2.10 Prior to approval to commence Training 

 
 

Training Plan 
 

1.2.12 / 
Specification 300 

40 business days prior to commencement of 
Training. (Training shall be completed after 
Integration Test and before commencement of 
Acceptance Test will be authorized) 

 
 

Training Materials 

 
 

Specification 300 
40 business days prior to commencement of 
Training (except for video recordings of training 
sessions, which shall be submitted prior to 
commencement of Acceptance Test) 

O&M Documentation 1.2.11 Prior to approval to commence Training 
Documentation on Failures during the 
Acceptance Test 

 

1.2.13 
 

As needed prior to System Acceptance 
Accuracy Testing Procedures for the 
Traveler Information Software 

 

1.2.13 
 

Prior to System Acceptance 
 

Progress Meeting Materials 
 

1.3 
Throughout duration of project: Progress reports at 
least 2 days prior to meetings and minutes within 1 
week of meetings 

Progress Meeting Minutes and AIL 1.3 Within one (1) week after progress meetings 
Initial Work Breakdown Structure Specification 101 Within five (5) business days of NTP 
Document Control Specialist Name 
and Resume, Name of Personnel to 
Access Document Control System 

 
Specification 109 

 
Within five (5) business days of NTP 

Monthly updates of CPM schedule Specification 101 Monthly, by the 5th business day 
Biweekly Schedule Specification 101 The 1st business day of each week 
As-Built Schedule Specification 101 Within 20 business days of completion of the Work 

 

QC Records 
 

Specification 108 As needed throughout the Project to demonstrate 
compliance with the QC Program 

QC Inspection Reports Specification 108 Monthly, by the 5th business day 
Detailed repair records and monthly 
performance reports during the 
warranty period(s) 

 
Specification 400 

Sent on monthly basis (unless otherwise agreed 
upon by the Engineer) during the Technical Support 
and Warranty period 
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2.   GENERAL MATERIALS REQUIREMENTS 

 
2.1. Applicable Codes and References 

 
The Contractor shall adhere to all relevant statutes, regulations, and codes in force in the State of 
Connecticut. The Contractor shall ensure that systems comply with all functionally necessary 
and appropriate standards as listed below and in the individual equipment specifications. 
Installation procedures and the materials provided shall comply with all legal requirements, 
applicable laws, and applicable codes, standards, regulations, recommendations, and authorities 
including but not limited to those of the following entities: 

 
 Standard Specifications of the Department of Transportation of the State of Connecticut 
 Intelligent Transportation System (ITS) Architecture for Connecticut and related 

standards 
 International Organization for Standardization (ISO) 
 International Electrotechnical Commission (IEC) 
 Federal Highway Administration (FHWA) 
 Federal Communications Commission (FCC) 
 American National Standards Institute (ANSI) 
 American Association of State Highway and Transportation Officials (AASHTO) 
 SAE International 
 Electronic Industries Association (EIA) 
 Institute of Electrical & Electronics Engineers (IEEE) 
 Institute of Transportation Engineers (ITE) 
 National Television Standards Committee (NTSC) 
 Telecommunications Industries Association (TIA) 
 Underwriters Laboratories (UL) 
 National Electrical Code (NEC) 
 Insulated Cable Engineers Association (ICEA) 
 National Electrical Manufacturers Association (NEMA) 
 American Society for Testing and Materials (ASTM) 
 National Fire Protection Association (NFPA) 
 Occupational Safety and Health Administration (OSHA) 
 US Department of Defense Military Standard (MIL) 

 
The Contractor shall comply with relevant National Transportation Communications for ITS 
Protocol (NTCIP) specifications including, but not limited to: 

 
 1203 NTCIP Object Definitions for Dynamic Message Signs (DMS) 
 1205 NTCIP Objects for CCTV Camera Control 
 1208 NTCIP Object Definitions for Video Switches 
 1212 NTCIP Objects for Network Camera Operation 
 NTCIP 1405 – Transit Communications Interface Profiles – Standard on Spatial 

Representation (SP) Objects 
 NTCIP 1407 – Transit Communications Interface Profiles – Standard on Control Center 

(CC) Objects 
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In the event of any conflict between the aforesaid laws, regulations, standards, codes, ordinances 
and documents, and the government’s specifications, the Contractor shall immediately bring the 
conflict to the attention of the Engineer. 

 
All Equipment must be able to support current and future Department IT requirements and 
policies at no additional cost. Links are listed below: 

 http://www.ct.gov/best/cwp/view.asp?a=3978&q=462024&bestNav=| 
 http://www.ct.gov/best/cwp/view.asp?a=1245&q=253994&doitNav=|&bestNav=| 

 
When applicable, equipment shall comply with “Energy Star” requirements and carry “Energy 
Star” labeling. Such equipment shall comply with current “Energy Star” requirements on the date 
of placement and must be in compliance with (Sec. 4a-67c: Equipment and appliances for state 
use, energy standards). Contractor shall ensure that all “Energy Star” features of the equipment 
are installed and operational for the life of the Placement. 

 
2.2. Manufacturer Requirements 

 
Each manufacturer shall have an in house Quality Management System (QMS) in place certified 
by an approved registrar to the latest ISO 90001 standards. 

 
The manufacturer shall provide a toll-free help desk number that will be manned during normal 
business hours. 

 
In addition to these overall manufacturer requirements, see individual equipment specifications 
for additional detail. 

 
2.3. General Physical Requirements 

 
2.3.1. General 

 
Equipment shall meet or exceed the minimum conditions listed in the individual equipment 
specifications. Any equipment that does not meet those conditions shall be subject to the 
approval by the Engineer. 

 
All equipment and components shall be new at time of testing and installation. 

 
All equipment shall be designed for use in the transit industry, with specific attention to 
ergonomics, reliability, efficiency, and safety for passengers, operators, maintenance personnel 
and other system users. 

 
Equipment shall be identified by a part number and/or serial number, permanently and legibly 
affixed directly to the surface of the unit. 

 
Equipment furnished under these specifications shall be the latest model in current production, as 
offered to commercial trade at time of design documentation finalization, and shall conform to 
quality workmanship standards and use materials consistent with transit industry requirements. 

http://www.ct.gov/best/cwp/view.asp?a=3978&amp;q=462024&amp;bestNav
http://www.ct.gov/best/cwp/view.asp?a=1245&amp;q=253994&amp;doitNav
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System components shall be built in accordance with best commercial practice. As a minimum, 
the design and construction shall provide for: 

 Safe, reliable and stable operation. 
 Minimum maintenance, configuration and calibration required. 
 Minimum number and variety of assemblies and spare parts. 
 Maximum attention to human engineering. 
 Simplified design and rapid fault isolation to reduce the requirement for highly skilled 

maintenance personnel. 
 

The Contractor shall make required improvements and provide all required structures and 
services for equipment or elements to be installed at all sites and in vehicles. 

 
All external screws, nuts, and locking washers shall be stainless steel or an approved alternate 
non-corrosive material; no self-tapping screws shall be used unless specifically approved. 

 
All parts shall be made of corrosion resistant material, such as UV resistant plastic, stainless 
steel, anodized aluminum, or brass. 

 
The Contactor shall utilize modular, expandable design throughout. 

 
Standard, commercially available components shall be used wherever possible. 

Standard maintenance activities shall not require the use of specialized tools or equipment. 

All functionally identical modules, assemblies and components shall be fully interchangeable 
between all equipment acquired under this contract. 

 
All modules and assemblies shall be connected using standardized durable, positive-locking, 
indexed quick disconnect connectors.  Weatherproof connectors shall be supplied for all 
connections exposed to the exterior environment. 

 
All equipment shall be modularly upgradeable so that it does not need to be replaced in its 
entirety to increase memory capacity, to upgrade processing performance, or to reconfigure I/O 
options. 

 
For the purposes of this Work, “modular” shall be interpreted to include, but not be limited to, 
equipment composed of standardized units or sections that allow for easy construction, flexible 
arrangement, and ease of removal/replacement.  Items shall not be considered “modular” if 
equipment modules cannot be removed without permanent damage to the equipment, or if 
modules are permanently fastened to the chassis or motherboard. 

 
Equipment shall be designed to prevent unauthorized access, and to facilitate only authorized 
access. 

 
Provisions shall be made to protect all equipment and components from common vandalism and 
physical abuse. 
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Any retrofit or post-delivery change to one item of one type of equipment will be reviewed with 
the Department project manager, and upon approval changes shall be made identically to all 
units. 

 
2.3.2. On-board Equipment 

On-board equipment includes all equipment installed on-board transit and non-revenue vehicles. 

Unless otherwise approved, internal (to the on-board equipment) batteries shall not be used to 
maintain parameter information in on-board equipment when it is in its powered down state. 
Internal batteries may be used for certain very limited functions such as maintaining the 
operation of a real-time clock when the equipment is powered down, provided that power is 
consumed from the batteries only when the equipment is powered down, and that such batteries 
have a minimum life of four (4) years when the equipment is stored in inventory, and eight (8) 
years of life when the equipment is in operation. It shall be possible for Department vehicle 
maintenance staff to replace any such batteries. 

Equipment shall allow for easy installation in vehicles without major disassembly of the vehicle. 

In-vehicle system components shall be identical in mounting characteristics and inter-unit 
cabling across the entire fleet, so that a specific piece of equipment will be installable with 
minimal modification in any of the vehicles for which it might be used. This requirement does 
not apply to mounting brackets that may be unique to each vehicle type and configuration. 
Unique mounting brackets shall be interchangeable between vehicles of the same vehicle type. 

 
Equipment shall not pose a hazard to drivers or passengers when operated in accordance with 
manufacturers’ recommendations. 

 
Individual equipment components to be installed shall be capable of being carried by a single 
person, and as such shall not exceed fifteen kilograms in mass. 

 
Equipment shall be able to be replaced in a vehicle in five minutes or less with basic hand tools 
when a spare unit is available. 

 
Equipment shall be designed and rated to handle vehicle vibration, as compliant with SAE 
J1455-06 or MIL-STD-810F. 

 
All roof or exterior mounts shall incorporate a drip loop. 

 
2.3.3. Indoor Equipment 

 
Indoor equipment includes all equipment installed inside of buildings, including at the BOC and 
CTTRANSIT building facilities. 

 
Indoor equipment components shall be identical in mounting characteristics and inter-unit 
cabling across all of the units, so that a specific piece of equipment will be installable with 
minimal modification at any of the stations or at any point along the busway for which it might 
be used. 



Page 27 of 38 Specification 100 – General Provisions 

State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 07/2013 

 

 

 

 
 

System control shall be achieved by operators with as few separate steps for commonly 
performed functions as possible, or by operator created macros. 

 
Human factors engineering shall be conducted such that repetitive stress injury (RSI) risk is low. 

 
2.3.4. Outdoor Equipment 

 
Outdoor equipment includes all equipment that is not installed inside of a building. This includes 
all equipment installed at stations and along the busway, whether or not in protective housing or 
under shelters. 

Equipment shall be of rugged construction and designed to be resistant to vandalism and theft. 

Equipment shall be designed to conform to the colors and graphics of the CTfastrak stations. 

Components shall be identical in mounting characteristics and inter-unit cabling across all of the 
units, so that a specific piece of equipment will be installable with minimal modification at any 
of the stations or at any point along the busway for which it might be used. 

 
Equipment shall not pose a hazard to pedestrians when operated in accordance with 
manufacturers’ recommendations. 

 
All parts and equipment shall be designed to withstand vibration consistent with location on an 
active busway and adjacent to an active rail line. 

 
2.4. General Environmental Requirements 

 
Equipment shall meet or exceed the minimum conditions listed in the individual equipment 
specifications. Any equipment that does not meet those conditions shall be subject to the 
approval by the Engineer. 

 
The climatic factors described below and in individual equipment specifications shall be used as 
design guidelines and shall be considered as operational requirements. Actual local temperatures 
and environmental conditions within the devices may be more severe than the general ambient 
conditions and the Contractor shall be responsible for evaluating these during their design effort. 
Additionally, the Contractor shall be responsible for advising if there are any environmental 
factors to which their equipment may be sensitive that are not listed in the following sections and 
individual equipment specifications. The Contractor shall ensure that no equipment damage 
occurs during manufacture, storage and shipment as a result of climatic conditions that differ 
from those listed in the following sections. 

 
Protection shall be provided against radio frequency and electromagnetic interference (RFI/EMI) 
emission sources, as well as internal conductive or inductive emissions. The Contractor shall 
describe what provisions, under FCC Part 15 and IEC standards shall be included for RFI/EMI 
protection. 
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All outdoor equipment shall be designed for and suitably protected against exposure to snow, ice, 
fog, rain, hail, de-icing salt and other environmental conditions prevalent in the northeastern 
United States. 

 
Enclosures shall include any provisions necessary to maintain the internal equipment at the 
manufacturer’s specified temperature and humidity. 

 
2.5. General Electrical Requirements 

 
2.5.1. General 

 
All device enclosures shall contain an easily accessible master circuit breaker that will remove 
power from the equipment when tripped. Circuit breakers shall clearly indicate when they have 
been tripped. 

 
All enclosures, chassis, assemblies, panels, switch boxes, terminal boxes, exposed metal 
equipment and metal shall be grounded. 

 
All equipment connected to copper power or communications cables that may be exposed to 
electrical transients such as power surges or lightning shall be protected with transient 
suppressors (surge suppressors) that are designed specifically for the type of circuit to which it is 
applied.  Transient suppressors shall be installed in accordance with manufacturer guidelines and 
shall be connected to low resistance ground using the largest gauge copper grounding wire that 
the grounding terminal of the transient suppressor can accept, and the grounding wire shall be 
installed following the shortest path to the ground connection while minimizing bending of the 
grounding wire. 

Conductors carrying fifty volts or more shall not be bundled with any lower voltage conductors. 

Wire dress shall allow sufficient slack for three additional “re-terminations” without excess 
tension. 

 
Wire splices are not permitted. 

 
Wire and cable ties shall not be so tight as to cause indentation and damage to the insulation. 

Adhesive-mounted bases shall not be used to support wire ties or cable supports. 

All conductors within each enclosure shall be installed free from metal edges, bolt heads, and 
other sharp or interfering points. 

 
All conductors providing connections between components shall be provided with strain-relief, 
and be clear of moving objects that could damage either the conductor or the object. 

 
Where wires pass through openings, appropriate bushings shall be provided to protect the 
integrity of the wiring insulation. 

 
All terminations and cables shall be clearly indexed, labeled and schematically identifiable. 
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All wire labels shall be non-metallic and shall resist standard lubricants and cleaning solvents. 
 

When components shall be connected to each other through individual wires, the wiring shall be 
incorporated into a wiring “harness,” where each branch of each circuit can be separated from 
others for troubleshooting. 

 
Operation of equipment shall not be affected by electromagnetic effects in the vicinity of electric 
trolley buses, light rail vehicles and associated electrical systems. 

 
Operation of equipment shall not be affected by the electromagnetic fields generated by utility 
transmission lines, by an overhead catenary at distances as close as twenty-five feet, or by local 
power distribution lines at distances as close as fifty feet. 

 
The Contractor shall be responsible for securing all electrical certifications as may be required to 
address local code requirements, and shall be responsible for any costs associated with the 
certification process and/or inspections. 

 
2.5.2. On-board Equipment 

On-board equipment includes all equipment installed on-board transit and non-revenue vehicles. 

On-board components shall run on standard vehicle power and operate at a nominal +12.5V DC, 
and be fully functional within operating supply voltage ranges of + 9V DC to +30V DC. 
Voltages shall be measured at the power connector to the device. 

 
Contractor shall provide power conditioners/filters for all in-vehicle equipment. Test procedures 
shall demonstrate the effectiveness of power conditioning in blocking line voltage noise and 
spurious signals. 

 
In the event that any existing vehicle wiring, switches or contact points are utilized, the 
Contractor shall be responsible for testing and certifying that the wiring, switches or contact 
points are in an acceptable state and suitable for reuse (TEST-1:  Wiring, Switch, Contact Point 
Test). In the event that such wiring, switches or contact points are not suitable for reuse, the 
Contractor shall immediately upon discovery notify the Department that replacement is required. 

 
All electronic equipment should be self-protecting in the event of shorts in the cabling, and also 
in over-voltage (e.g. over 32V DC on a 24V DC nominal voltage rating with a maximum of 50V 
DC) and reverse polarity conditions. If an electronic component is required to interface with 
other components, it shall not require external pull-up and/or pull-down resistors and associated 
external power supplies. Where this is not possible, the use of a pull-up or pull-down resistor and 
associated external power supplies shall be limited as much as possible and easily accessible and 
labeled. 

 
Operation of equipment shall not affect or be affected by vehicle components, such as engine 
ignition, or other on-board equipment including vehicle power supplies, radios, automatic 
vehicle identification systems, and on-board data collection and processing equipment. 
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All wiring that requires shielding shall meet the following minimum requirements. A shield shall 
be generated by connecting to a ground, which is sourced from a power distribution bus bar or 
chassis. A shield shall be connected at one location only, typically at one end of the cable. 
However, certain standards or special requirements, such as SAE J1939 or RF applications, have 
separate shielding techniques that also shall be used as applicable. 

 
The Contractor shall identify the power and operating specifications of all equipment to be 
installed on vehicles. 

 
The Contractor shall follow recommendations from vehicle manufacturers and subsystem 
suppliers regarding methods to prevent damage from voltage spikes generated from welding, 
jump starts, shorts, etc. 

 
2.5.3. Indoor Equipment 

 
Indoor equipment includes all equipment installed inside of buildings, including at the BOC and 
CTTRANSIT building facilities. 

 
All Equipment installed in Department or third-party facilities with the exception of any on- 
board equipment shall operate from a nominal line voltage of 120 VAC, within voltage 
tolerances of +10% to –20%, and a frequency range of 57 Hz to 63 Hz without equipment 
damage. 

 
2.5.4. Outdoor Equipment 

 
Outdoor equipment includes all equipment that is not installed inside of a building. This includes 
all equipment installed at stations and along the busway, whether or not in protective housing or 
under shelters. 

 
All equipment installed at stops or terminals shall operate from a nominal line voltage of 
120/240 VAC, within voltage tolerances of +10% to –20%, and a frequency range of 57 Hz to 63 
Hz without equipment damage. 

 
2.6. General Software Requirements 

 
All software shall be fully licensed and applicable to proposed system. Software licenses shall be 
obtained in the name of the State. 

 
All software shall be written in a common and well-known, modern, high-level, highly structured 
language. 

 
Current commercial off-the-shelf (COTS) software required to perform system functions shall be 
used whenever possible.  Open source and platform independent software and systems are 
preferable. In addition, other software applications, including all necessary third-party 
applications, shall be procured as necessary to configure system for optimal performance. 

 
Software shall be developed in a modular design and organized in a modular fashion to the 
extent possible. 
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All software shall be the current version in production at the time of installation. Software 
versions shall be approved by the Engineer. 

 
All software shall contain version control numbers. 

 
Features shall be provided to identify the software version on each device, and verify that it is the 
correct or most recent version for that device. 

 
For all software and firmware, revision and version updates and upgrades shall be provided by 
the Contractor to the Department on an ongoing basis at no additional cost throughout the 
duration of the Technical Support and Warranty period and for as long as the software remains 
under a current maintenance/service agreement. 

 
For all software, the software manufacturer shall commit to continue to offer a 
maintenance/service agreement for the software for a minimum ten (10) year period. The 
maintenance/service agreement shall include providing patches, bus fixes, security upgrades, and 
ongoing technical support. 

 
All use of assembly/machine language shall be submitted for review and approval during the 
design review. 

 
Adjustable, specific, and customization parameters shall not be hard-coded into the source-code. 
They shall be user-modifiable. 

 
Application software (both user and system) shall be portable, i.e., the source code shall be 
transferable to other computers using the same hardware and operating system without any 
modifications. 

 
The application software shall be reasonably scalable to newer, higher performance hardware or 
operating systems. 

 
New or modified application software shall be developed using structured software development 
methods (to be approved by the Engineer), and shall be submitted for the design review. 

 
All software shall be optimized for ease-of-use and ease-of-maintenance.  Software shall be 
developed to allow for configuration and customization by Department IT staff.  Software shall 
be configurable without additional third-party support or resources. Software shall not require 
special additional tools or software for configuration, customization, or maintenance. 

 
The system shall contain all supporting software required to implement, operate, modify, and 
maintain all graphics displays and interactive screens. 

 
Passwords shall not be displayed unencrypted. 

All application software shall be self-diagnostic. 

All application source code shall include application and individual module descriptions. 
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All user and system interfaces shall have online help features. 
 

The system date and time shall adjust automatically for daylight saving, daylight ending and 
holidays. 

 
The system date and time shall provide the same date for service times associated with a 
complete ‘Transit Day’, where number of hours in one day is based on start and end of service 
regardless of service extending past midnight. 

The system security shall provide features to maintain data integrity, including error checking. 

All software shall store all data relating to system operation in relational databases. The system’s 
database manager shall support standard commands and queries and shall be capable of 
performing all necessary system functions. 

 
Data transferred from a device or system shall not be purged or written over until a successful 
transfer is confirmed. 

 
Features shall be provided to ensure that all system-created files are uniquely identified, and that 
no files are lost or missed during data transfer. 

 
Verification features shall be provided to confirm that there has been no loss of data at any point 
in the system. 

 
Verification features shall be provided to confirm that there have been no unauthorized changes 
to, or destruction of, data. 

 
Features shall be provided to automatically detect, correct and prevent the propagation of invalid 
or erroneous data throughout the system. 

 
The Contractor shall prepare a comprehensive data backup and recovery plan. 

 
The Contractor shall provide a data backup system for data archiving and recovery. 

The Contractor shall provide tools to enable scheduling of data archiving and batch processing. 

The data backup system shall include capabilities for the Department to back up data through 
network-wide backup. 

 
It shall be possible to recover and transfer data files in the event of a primary data storage failure 
through a secondary standardized PC interface such as an RS-232 port. 

 
In the event of a primary data storage failure and/or backup data storage battery failure, an 
indication on the display shall alert the system administrator. 

 
An alternate process for initiating data extraction and/or alternate means of removing data 
records may be provided which shall be subject to review and approval by the Engineer. 
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The Contractor shall provide a detailed description of alternate process for initiating data 
extraction and/or alternate means of removing data records and the technical details necessary 
for evaluation by the Engineer. 

 
2.7. General Data Communications Requirements 

 
All data communication networks shall be either in accordance with a nationally recognized 
interface standard, such as those published by SAE, IEEE or ISO, or shall be published to the 
Department with the following minimum information: 

 
 Protocol requirements for all timing issues (bit, byte, packet, inter-packet timing, idle line 

timing, etc.) packet sizes, error checking and transport (bulk transfer of data to/from the 
device). 

 
 Data definition requirements that ensure access to diagnostic information and 

performance characteristics. 
 

 The capability and procedures for uploading new application or configuration data. 
 

 Access to revision levels of data, application software and firmware. 
 

 The capability and procedures for uploading new firmware or application software. 
 

 Evidence that applicable data shall be broadcast to the network in an efficient manner 
such that the overall network integrity is not compromised. 

 
Any electronic vehicle components used on a network shall be conformance tested to the 
corresponding network standard. 

 
The data network cabling shall be selected and installed according to the selected protocol 
requirements. The physical layer of all network communication systems shall not be used for any 
purpose other than communication between the system components, unless provided for in the 
network specifications. 

 
Communications networks that use power line carriers (e.g., data modulated on a 24V-power 
line) shall meet the most stringent applicable wiring and terminal specifications. 

 
2.8. General Functional Requirements 

 
The Contractor shall provide all hardware and software to provide fully integrated ITS and 
Communications Systems that perform the functions as specified in this specification and all 
other equipment specifications for the CTfastrak ITS and Communications Systems. 
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2.9. General Non-Functional (Performance) Requirements (e.g.: reliability) 

 
Unless otherwise specified in the subsystem specifications, all on-board equipment shall have a 
minimum 25,000 hours mean time between failures (MTBF). 

 
Unless otherwise specified in the subsystem specifications, all indoor equipment shall have a 
minimum 10,000 hours MTBF. 

 
Unless otherwise specified in the subsystem specifications, all outdoor equipment shall have a 
minimum 10,000 hours MTBF. 

 
System availability of all central system hardware and software shall be 99.9% or better, 
computed as follows: availability shall be determined by comparing the total out-of-service time 
to the total operating time. Out-of-service time shall include reboots and system maintenance, 
excluding planned and approved preventative maintenance. The Contractor shall employ 
industry-standard methods and tools to measure and monitor system performance and 
compliance with these system availability requirements throughout the term of the Contract, 
including all ongoing Technical Support and Warranty periods. 

 
2.10. External Interface Requirements 

 
The ITS and Communications Systems shall interface with the following external systems: 

 
 Scheduling system through the Department’s LAN (which may or may not include 

vehicle lists); 
 

 Revenue vehicle on-board systems, including voice radio, DVR, headsigns, PA System, 
and fareboxes through the MDC; 

 
 Dedicated telephone lines for emergency calls made on ECBs; 

 
 Department’s GIS-based mapping software through the Department’s LAN; and 

 
 Credit and debit card processing systems through the Department’s LAN (or other 

communications method approved by the Department). 
 
 
 

3.   CONSTRUCTION METHODS 
 

3.1. Delivery, Storage, and Handling 
 

The Contractor shall provide adequate surveillance of and instructions for handling, storing, 
preserving, packaging, packing, marking, and shipping to protect quality of products. 

 
The Contractor shall be responsible for protecting finished surfaces from damage during 
fabrication, shipping, storage, installation, testing and acceptance. The Contractor shall provide 
a covered, protected facility for storage of materials before installation. The Contractor shall be 
responsible for replacing any damaged hardware and software. 
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All transporting equipment is to be insured and properly lighted as required by the Connecticut 
Department of Motor Vehicles (DMV).  All equipment is to be equipped with warning devices. 
The cost of transporting equipment to and from the area in which it will be used will be the 
responsibility of the Contractor.  No transportation charges, setup or breakdown fees or charges 
shall be allowed. 

 
3.2. Installation and Interconnection 

 
The Contractor shall arrange for access and approval to complete relevant installations, including 
any necessary staging areas, to be granted by the Engineer. 

 
The Contractor shall provide all labor, materials, parts, cables, software, documentation, 
instructions, warranty and maintenance in accordance with the intent of these specified system 
requirements. 

 
All modules and assemblies shall be connected using standardized durable, positive-locking, 
indexed quick disconnect connectors.  Weatherproof connectors shall be supplied for all 
connections exposed to the exterior environment. 

 
All equipment shall be installed in a manner that allows for simple replacement in the event of 
failure. 

 
 
 

4.   SPARE PARTS, MAINTENANCE MATERIALS, AND START-UP SUPPORT 
 

4.1. Spare Parts and Maintenance Materials 
 

For purposes of the Price Proposal, a required number of spare parts shall be requested by the 
Department. Upon Contractor selection, the Contractor shall be responsible for reviewing the 
required spare parts and providing a revised list that includes Contractor-recommended spare 
quantities required to allow the Contractor to meet technical support and warranty requirements, 
with justification.  The Contractor shall develop and submit this revised list of spare parts and 
maintenance materials to the Department for review and approval as part of its Design 
Documentation submittal.  The Department will review this spare parts and maintenance 
materials list and work with the Contractor to adjust the Contract as needed. 

 
Upon written approval of spare parts quantities, and upon successful completion of the Prototype 
Demonstration Test, the Contractor shall then procure the spare parts in factory new and working 
order.  All spare equipment shall be shipped in manufacturer’s original, unopened and 
undamaged product packaging and containers.  For the duration of the Technical Support and 
Warranty period, including any optional extensions that are exercised, the Contractor shall be 
responsible for storing and maintaining this quantity of spare parts. The Contractor may use 
these spare parts to replace faulty equipment in the field, in order to meet technical support and 
warranty response times and requirements.  If a spare part is used to replace equipment in the 
field, the Contractor shall procure a replacement spare part at no additional cost to the 
Department.  Upon conclusion of the Technical Support and Warranty period, the Contractor 
shall provide the entirety of the approved quantity of spare equipment in factory new and 
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working order to the Department.  Again, all spare equipment shall be shipped in manufacturer’s 
original, unopened and undamaged product packaging and containers to the Department, as 
directed by the Engineer. 

 
Unless otherwise directed by the Engineer, the Contractor shall also provide all maintenance 
materials and sufficient operating stock (ticket stock, paper, printer ink, etc.) to allow for 
anticipated normal operations of the entire CTfastrak system for a three (3) month period 
following start of full bus service operations on the busway.  This maintenance material and 
operating stock shall be provided to the Department following successful completion of the 
Integration Testing, as directed by the Engineer. 

 
4.2. Start-up Support 

 
The Contractor shall be responsible for maintaining the equipment from the time that it is 
installed throughout the successful completion of the Acceptance Test, defined as the “start-up” 
period. 

 
During this “start-up” period, the Contractor shall continue to maintain all system components in 
good working condition in accordance with the contract specifications and shall provide all 
preventive and routine maintenance and any required repairs.  Routine maintenance shall comply 
with the manufacturers’ recommendations. During this “start-up” period, the Contractor shall 
also supply sufficient maintenance material and operating stock to fully equip all devices and to 
facilitate testing and assessment of the operations of all system equipment. 

 
During this “start-up” period, all requests for service shall be responded to in a timely fashion 
but in no event shall the response time for maintenance personnel to reach the site and be ready 
to start work exceed four (4) hours from the time of the service request, including weekends and 
holidays. 

 
During the project and prior to Final Acceptance, the Contractor shall perform all modifications 
to the computer hardware and software that may be required to meet or exceed the requirements 
of system specifications. 

 
Following Final Acceptance, the Contractor shall maintain the ITS and Communications 
Systems for CTfastrak in accordance with the requirements in Specification 400 – Technical 
Support and Warranty Services. 

 
 
 

5.   MEASUREMENT AND PAYMENT 
 

The total implementation cost shall consist of the sum total of the unit prices and lump sum 
costs as set forth in Exhibit 4 for each of the equipment items included in these specifications, 
as well as include all documentation, design, coordination, procurement, delivery, installation, 
integration, configuration, calibration, testing, training, direct salary, overhead, profit, direct 
expenses, and all other costs necessary for the Contractor to 
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 successfully implement the system in accordance with these specifications and the Terms and 
Conditions of the Agreement. 

 
The release of payment for this Work shall be based on a milestone completion schedule. The 
payment schedule shall be based on agreed progress reported against the Pricing Schedule as 
set forth in Exhibit 4.  
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SPECIFICATION 101 – PROJECT COORDINATOR 
 
 

DESCRIPTION 
 

Under this item the Contractor shall furnish the services of one of his administrative employees, 
entitled the Project Coordinator for this project, who will coordinate and expedite all phases of the 
work required for the project to ensure that the construction schedule is maintained. The Project 
Coordinator shall be designated by name, in writing with a resume of his qualifications, submitted 
within the requirements of this Construction Contract and shall not be changed without prior 
written notice to the Department for the Department to review and approve. The Project 
Coordinator qualifications must include having completed Primavera Training Course Nos. 
102 (Project Management Module – Basic Course) and 106P (Project Management Module – 
Advanced Course), including successful completion of at least 2 constructions projects of similar 
complexity, where he served in a lead scheduling capacity. If, in the judgment of the Engineer, the 
Project Coordinator is not sufficiently experienced and versatile in the preparation, interpretation 
and modification of the construction schedules, the Contractor shall engage the services of a 
Consultant, subject to the approval of the Engineer, for the scheduling work required. If a 
Consultant is engaged, the Consultant shall be present at the first meeting, along with the Project 
Coordinator, prepared to discuss, in detail, the proposed methods and techniques to be used. 
Thereafter, the Project Coordinator or the Consultant responsible for updating the CPM (Critical 
Path Method) schedule shall attend all meetings between the Contractor, their Subcontractors, and 
any other meetings, which may affect the CPM schedule. The Project Coordinator shall be 
knowledgeable of the status of all aspects of the work throughout the length of the Contract. The 
Contractor shall prepare and maintain CPM schedules utilizing Release 7 (or later version, if 
required by the Engineer) of Primavera P6 Project Management software. 

 
 

SCHEDULE REQUIREMENTS 
 
 

1. The Contractor shall prepare a computerized CPM schedule in accordance with Section 
1.2.1.2, Design Documentation.  The schedules shall incorporate the stages and sequence 
of construction as outlined on the Plans and in the Specifications, from Contract award 
until the final completion of all work.   All other limiting factors that affect construction 
shall be incorporated into the schedules. 

 
The Contractor is advised that its schedules and reports, as specified herein, will be an 
integral part of the Department’s management program and will be used to monitor 
project progress, plan the level-of-effort by its own work forces and consultants, and as a 
critical decision making tool.  Accordingly, the Contractor shall ensure that it complies 
fully with the requirements specified herein and that its schedules are both timely and 
accurate throughout the life of the project.  The Contractor’s schedules shall be used by 
the Department and the Contractor for the following purposes as well as any other 
purpose where the issue of Time is relevant: 

 To communicate to the Department the Contractor’s current plan for performing 
and completing the Work 
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 To identify Work items and paths that are critical to the timely completion of the 

Work 
 To identify upcoming activities on the critical path(s) 
 To evaluate the best course of action for recovering schedule delays 
 As the basis for progress payments to the Contractor 
 As the basis for analyzing the Time impact of changes in the Work. 
 To  identify  when  submittals  will  be  submitted  by  the  Contractor  for  the 

Department’s review 
 To aid in prioritizing the Department’s review of submittals 
 To document the actual progress of the Work 
 To  aid  in  integrating  the  Work  with  the  operational  requirements  of  the 

Department, Amtrak and other third-parties 
 To facilitate efforts to complete the Work in a timely manner 
 Assignment of responsibility for performing specific activities 
 Access to and availability of work areas 
 Identification of interfaces and dependencies with proceeding, concurrent and 

follow-on contractors 
 Actual tests, submission of test reports and approval of test results 
 Planning for start of revenue operations of the program 

 
2.   Acceptance  of  the  construction  schedule  by  the  Department  shall  not  relieve  the 

Contractor from compliance with the requirements of the Contract Documents, or result 
in the approval of any variation from the Contract Documents.  In the event of a conflict 
between the requirements of the contract documents and the information provided or 
shown on an accepted schedule, the requirements of the Contract Documents shall take 
precedence. 

 
3.   All  milestones  or  constrained  dates  within  the  schedule  shall  be  clearly  indicated. 

Milestones shall be as designated by the Contract or as directed by the Engineer.  The 
addition of Contractor milestones must be approved by the Engineer. 

 
4.   The critical path shall be defined as any continuous sequence of activities in the progress 

schedule that control achievement of a corresponding Contract Time or Milestone(s). 
Critical activities shall be defined as those on the longest path.  Changes that do not affect 
the controlling operation on the critical path will not be considered as the basis for a time 
extension. 

 
5.   In order to retain the ability to roll up and summarize data into higher levels and to allow 

for easier management of the major portions of the work, the CPM schedule shall be 
organized utilizing an Enterprise Project Structure (EPS) and separated into subprojects 
as specified in the tables below. 

 
EPS ID EPS Name Level 
BWAY-PROG New Britain-Hartford Busway Program 1 

 
PROJECT ID PROJECT Name Level 
Contract 7 Busway Contract 7 Project 
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6.   The schedule shall indicate the scope and logic of the work for all work elements under 
the Contract, such as the planned mobilization of equipment, sequences of operations or 
assembly, procurement of materials and equipment, duration of activities, type of 
relationship, and such other information as it is necessary to present a clear statement of 
the intended activities. 

 
7.   All milestones and level of effort activities shall be incorporated at the Project Level.  All 

major and long lead procurement items shall be identified in the schedule.  For this 
project, the elements that are to be included, but are not limited to the following items: 

 
a.   Notice to Proceed 
b.   Mobilization 
c.   Field Office 
d.   Permit Acquisition 
e.   Schedule of Submittals 
f. Submittals required by permit or project spec. 
g.   Preliminary Design Review & Final Design Review 
h.   Submittals  for  third  party  approval  (railroad,  utilities,  CT  Department  of 

Environmental Protection, etc.) 
i. All Required Testing , including but not limited to 

o Factory Acceptance Testing 
o Prototype Testing 
o System Demonstration Testing 
o Installation Testing 
o Integration Testing 
o Acceptance Testing 

j. Identification of any manpower, material, or equipment restrictions, as well as any 
activity  requiring  unusual  shift  work,  such  as  double  shifts,  6-day  weeks, 
specified overtime, or work at times other than regular days or hours 

k.   Required system outages (e.g. power, communications, life safety, track) and new 
system tie-ins to existing site systems/networks. 

l. Start and Finish Milestones: 
o as designated under “Contract Time and Liquidated Damages” 
o Fiber Optic Communication System 
o Stations Installation (each station installation shall have a separate start and 

finish milestone) 
o On-Board Equipment Installation 
o Busway Operation Center 
o Training 
o Substantial Completion 

m. Identification  of  interfaces  and  dependencies  with  preceding,  concurrent,  and 
follow-on contractors, CTDOT, railroads, and utilities as shown on the plans or 
specified in the specifications including: 
o Adjacent work by Others (work under a separate contract or by Others that 

requires interface, space sharing, or facilitates work to be done by the 
Contractor) 



State Project No. 088-179 
CTfastrak ITS & Communications Systems Rev. Date 07/2013 

Page 4 of 18 Specification 101 – Project Coordinator 

 

 

 
o Department activities (any Department activity that must occur to facilitate the 

Contract 2 contractor’s work) 
o Department Special Inspections 
o Contractor off-site staging 

n.   Site Preparation 
o.   Clean-up (as-builts, delivery of spare parts, O&M Manuals) 

 
8.   The development of the Baseline Schedule and its subsequent updates will be the sole 

responsibility of the Contractor.  Although the Contractor shall be the sole entity allowed 
to modify schedule data, formatting the project schedule within the Primavera Project 
Management software is of critical importance to ensure consistency between different 
projects within the New Britain-Hartford Busway Program and to allow efficient updates 
to the Program Master Schedule.  For that reason, the Department may request that the 
Contractor incorporate layouts, filters, custom data items, milestones, level of effort 
activities, reports, and calendar ID’s (although not the calendar itself), etc that do not 
affect the established activity dates or schedule logic. 

 
 

9.   All documents, which require review and approval by the Department, shall be coded to 
be clearly identified within the schedule.    The submissions within the schedule should 
correspond with the Section 1.4 – Submittals and Control of Materials of the General 
Provisions and Specification 109 – Document Control Specialist. Review and response 
times to be allocated to the Department and other agencies for various types of submittals 
are referenced in the above mentioned specifications.   Submittal review time shall 
commence upon receipt by the Engineer of all pertinent documents and data required to 
perform the review.   All submittals designated by the Department as “Revise and 
Resubmit” shall require that the Contractor insert new submittal and review activities 
with appropriate logic and review/response times into the schedule.   The Department 
shall not be held responsible for any delay associated with the approval or rejection of 
any substitution or other revisions proposed by the Contractor. 

 
10. The schedule shall consist of a network technique of planning, scheduling and control; be 

a clear statement of the logical sequence of work to be done; and be prepared in such a 
manner that the Contractor's work sequence is optimized between early start and late start 
constraints.  All schedule activities shall have at least one predecessor and one successor 
activity, except for the project start and finish milestones.  The work shall be broken out 
into sufficient detail such that in general no activity has duration less than five (5) 
business days or greater than ten (10) business days, unless approved by the Engineer. 
The Contractor shall utilize the same criteria in a consistent manner throughout the term 
of the project.  If, at any time, the Contractor alters his logic, original durations, and 
descriptions, adds activities or activity codes, or in any way modifies the Baseline 
Schedule,  he  must  notify  the  Engineer  of  the  change(s),  in  writing,  presenting  the 
reason(s) for the change(s) in detail.  The Engineer reserves the right to accept or reject 
any such change(s). 

 
11. The Contractor shall not: 

 arrange the critical path through activities more susceptible to State-caused delay 
 sequester float through strategies including, but not limited to: 
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i.  falsely extending activity duration estimates 

ii.  use of preferential logic (creating logic between activities for the purpose 
of suppressing float and/or manipulating the critical path; sequencing of 
schedule  activities  in  a  way  other  than  in  the  manner  the  work  is 
physically and logically required to be built) 

 use float suppression techniques 
 use special lead/lag logic restraints 
 use zero total float or free float constraints 
 impose constraint dates other than as required by the contract 

The use of these manipulations shall be cause for rejection of the project Baseline 
Schedule or its updates. 

 
12. Float available in the schedule, at any time shall not be considered for the exclusive use 

of either the Department or the Contractor, but must be used in the best interest of 
completing  the  project  within  the  Contract  Time.    During  the  course  of  contract 
execution, any float generated due to the efforts of either party will be available for use 
by the party needing that float (i.e., first come, first served).  In the event neither party 
needs the float at that time, it shall be held in reserve until such time as either party needs 
the time.  Project float will be a resource available to both the Department and the 
Contractor as described above. 

 
13. Lags will not be allowed when the creation of an activity will perform the same function. 

Lag durations contained in the schedule shall not have a negative value.  The Contractor 
shall identify any lag proposed and provide an explanation for the purpose of the lag in 
the narrative report. 

 
14. The use of Activity Steps (breaking activities down into smaller units within an activity) 

is prohibited. 
 

15. Activity ID numbers shall strictly adhere to the following format.  The first two digits 
shall designate the Contract Number followed by a period.  The next four digits of the 
activity ID number shall be utilized to designate the location of the work being performed 
(i.e. structure, station location, etc.) followed by a period.   The remaining three digits 
may be used to provide unique, orderly, and sequential ID numbers for each activity.  The 
following is an example Activity ID format to be used where “C7” represents Busway 
Contract 7, “BW01” represents Busway Section 1, and “010” is the activity number. 

 

 
 
 
 

 
Contract Letter 

Designation 

C7. BW01 .010   
 
 
Activity Number 

 
Location of Work 
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“Location of Work” coding shall be formatted to start with the general location 
designation as the first two characters as follows: 

 
Milestones  MS 
Busway  BW 
Stations ST 
Testing TS 

 
16. Each Activity shall have a narrative description consisting of a verb or work function (i.e. 

form, pour, excavate, etc), an object (i.e. slab, footing, wall, etc.), and a location (i.e. 
Station Offset, etc). 

 
17. Activity codes shall conform to the following table and must be entered exactly as shown 

(spelling, letter case, etc.).  No additional activity codes will be allowed without the 
approval of the Engineer.  Each activity in all project schedules shall be assigned specific 
values for the following: 

 
Activity 

Code Name 
Activity 

Code 
Type 

 
 
Use 
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C7-RESP PROJECT Assign by party responsible for the activity; activities shall not 
belong to more than one responsible party; responsible parties 
include, but are not limited to: the Contractor, subcontractors, the 
Department, suppliers, Amtrak and utilities 

C7-ADMIN PROJECT Designate whether the activity is a submittal (SUB), review & 
approval process (RA), material fabrication (FAB), delivery 
process (DEL), Construction Activity (CON), Testing (TST), or 
Training (TRN) 

C7-AREA PROJECT Assign the general location within the project (may or may not be 
used depending on WBS arrangement) 

C7-LOC PROJECT  Assign a more specific location within the project (may or may 
not be used depending on WBS arrangement) 

C7-PHASE PROJECT Assign a construction phase name or number as applicable 
 
 
 

18. Activities that are modified or added by construction order shall be identified in the 
activity notebook.   The construction order number, as issued by the Engineer, and the 
date the activity was modified or added shall be clearly recorded. 

 
19. Calendars shall conform to the following table and must be entered exactly as shown 

(spelling, letter case, type, etc.).  No additional calendars will be allowed without the 
approval of the Engineer.    
All Calendars must strictly adhere to the following: 
 

 The Contractor shall plan and perform the Project work in such a manner and in such 
sequence as will cause as little interference as is practicable with vehicular, railroad, 
aircraft, pedestrian or other traffic. The Contractor shall cooperate with any utilities 
involved in or affected by the Project operations, and shall schedule its operations in 
accordance with the following: 
 
 The Engineer may anticipate that a Project construction activity will require the removal, 
repair, replacement or relocation of a utility appurtenance. In such an instance, the Engineer, 
in advance of the commencement of such activity, will notify the affected utilities, either 
directly or through the local government, of the anticipated nature and timing of said 
activity.  The Engineer will endeavor to have all necessary adjustments of public or private 
utility fixtures, pipelines, and other appurtenances within or adjacent to the limits of Project 
construction made as soon as practicable, when such changes are required by the State or 
local government. 
Whenever the Engineer determines that the relocation or adjustment of poles or the 

overhead plant of public or private utilities or railroad facilities is dependent upon the 
completion of certain required Contract activities, the Contractor shall complete those 
activities within a reasonable length of time. 
Temporary and permanent changes required by the State or local government in water 
lines, gas lines, sewer lines, wire lines, service connections, water or gas meter boxes, 
water or gas valve boxes, light standards, cableways, signals and all other utility 
(including railroad) appurtenances within the site of the proposed Project construction 
are to be made by others at no expense to the Contractor, except as otherwise provided 
for in the Special Provisions or as noted on the plans. 
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When the Contractor is required by the Engineer to relocate utility appurtenances, such 
work will be paid for as extra work unless specific bid items for such work appear in the 
Contract. 
If the Contractor, for its convenience or for any other reason, desires a change in the 

location of a water line, gas line, sewer line, wire line, service connection, water or gas 
meter box, valve box, light standard, cableway, signal or any other utility (including 
railroad) appurtenances, the Contractor shall satisfy the Department that the proposed 
relocation will not interfere with the Contractor's or other contractors' Project operations 
or their fulfillment of the requirements of the plans, and that said change will not create 
an obstruction or hazard to traffic. If the requested change of location is acceptable to 
the Engineer, the Contractor shall make its own request for such relocation work to the 
utility companies, pipe owners or other parties likely to be affected by said work. Such 
relocation work shall be done at the Contractor's sole expense. 
The Contractor shall schedule its operations in such a manner as to minimize interference 

with the operations of the utility companies or local governments in effecting the 
installation of new facilities, as shown on the plans, or the relocation of their existing 
facilities. The Contractor shall consider in its bid all permanent and temporary utility 
appurtenances in their present or relocated positions and any installation of new facilities 
required for the Project. The Department will not make any additional compensation to the 
Contractor for delays, inconvenience or damage sustained by the Contractor due to (i) 
interference with Project construction caused by the location, condition or operation of 
utility (including railroad) appurtenances or (ii) the installation, removal, or relocation of 
such appurtenances; and the Contractor may not make a claim for any such compensation. 
 
The Contractor shall give the Engineer 7 days’ advance written notice of any proposed 

changes in Project activities that will alter vehicular traffic patterns, causing lane shifts, 
detours, temporary closure of a lane, permanent closure of a lane or lane reductions, or any 
other alteration of railroad, aircraft, pedestrian or other traffic patterns affecting usage of 
such a transportation facility by the traveling public. This advance notification will allow 
the Department to publish news releases and provide public radio announcements to 
inform the public of revised traffic patterns or possible traffic delays. Failure of the 
Contractor to provide such timely notice will subject the Contractor to stop work orders 
until such time as the 7 days of required notice have run from either the Contractor’s 
giving of the relevant notice or the Department’s discovery of the pertinent alteration of 
traffic conditions. 

 
 

Calendar Name 
 

C7 – Contractor Holidays 

Calendar Type 
 

Project 

Calendar Description 
 

Includes all Contractor Holidays 
C7 – 4 Day Work Week Project 4 Day Work Week 
C7 - 5 Day Work Week Project 5 Day Work Week 
C7 - 6 Day Work Week Project 6 Day Work Week 
C7 - 7 Day Work Week Project 7 Day Work Week 
C7 – Railroad Restricted Project Includes imposed restrictions or restricted 
  work periods in the vicinity of the railroad or 
  ROW 

 
SUBMITTALS 

 
 

1.   The Contractor shall submit to the Department notification that the project schedule is 
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available for review by the Department.  Notification shall be via Primavera Contract 
Manager software     (PCM,     formerly     known     as     Primavera     Expedition) 
submittal/transmittal and shall have the following electronic requirements attached: 
 an .XER backup of the entire schedule and .PLF files for each report layout 

required 
 Gantt charts in Adobe Acrobat PDF file format, formatted to fit ANSI Size D 

paper (24 inches x 36 inches), and showing the Activity ID, Activity Description, 
Original Duration, Remaining Duration, Total Float, Early Start and Finish Dates, 
and Calendar ID.  Types of Gantt Charts to be included are: 

o The project critical (longest) path; 
o The project top 3 near-critical paths (excluding critical path activities); 
o All uncompleted work activities as of the data date; 

 Reports in Adobe Acrobat PDF file format, formatted to fit letter sized paper (8.5 
inches x 11 inches), to include: 

o Schedule Narrative 
o Schedule/Leveling Report which includes the scheduling/leveling settings, 

statistics, errors, warnings, results, and exceptions 
o A listing of all activities, by activity code, with early & late starts and total 

float 
o A Claim Digger Report that details changes between the current schedule 

submittal and the previous month’s update submittal (The Department 
shall provide parameters for the types of changes to be detailed in the 
report) 

o Detailed  Predecessor/Successor  Report  which  includes  a  listing  of  all 
activities that immediately precede and immediately succeed that activity 
in the schedule logic. 

 
 

2.   The Contractor shall also submit a hard-copy version of the aforementioned submittal 
requirements as follows: 
 Three (3) compact discs that each include; the .XER backup file, all .PLF layout 

files for report layouts created and all Adobe Acrobat PDF Gantt Charts and 
reports specified above; 

 
 Three (3) paper copies of each Gantt chart and report on the paper size specified 

above 
 
 

3.   Schedule submittals will only be considered complete when all documents and data 
have been provided as described below. 

 
 

4.   The  Project  Coordinator  shall  be  required  to  prepare  and  submit  the  following 
documents: 

 
a.   Initial  Work  Breakdown  Structure  -  Within  five  (5)  business  days  after 

contract award, the Contractor shall prepare and submit for review the 
proposed detailed work breakdown structure.  At a minimum, the  highest 
project level should include: 
    Milestones 
    Level of Effort Activities 
    Submittal Activities 
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    Work by Others 
    Testing 
    Fabrication 
    Installation 
    Integration 
    Training 

 
b.   Schedule Coordination Meeting – A schedule coordination meeting shall be 

held following the submission of the WBS to discuss at a minimum:  the 
contractor’s planned approach to the project, contract milestones, schedule 
specifications, third   party   work   items,   phasing/staging,   site   access, 
subcontractor schedules, coding, updates, and change orders. 

 
c.   Baseline Schedule 

Within forty (40) business days after contract award, the Contractor shall 
submit to the Engineer, for review and acceptance, a detailed Project CPM 
Schedule for all contract work.  This schedule shall be prepared in accordance 
with all requirements of this specification.  As a guide, 30 to 50 activities 
should be provided per $1 million of contract work.   Construction work 
activities, excluding the preparation, submission, review and approval of 
submittals shall represent 75% of the minimum required activities. 

 
The Contractor shall require each major subcontractor and major supplier to 
submit in writing a statement certifying that the major subcontractor or major 
supplier has concurred with the Contractor’s CPM Schedule, including major 
updates,  and  that  the  major  subcontractor’s  or  major  supplier’s  related 
schedule has been incorporated accurately, including the duration of activities, 
cost loading and crew/equipment allocations.   The definition of a “major 
subcontractor” is one that provides services valued in excess of five percent 
(5%) of the contract value.  The definition of “major supplier” is one that 
provides material(s) or services valued in excess of one (1%) of the contract 
value.  Failure of the contractor to provide the required information will delay 
the approval of the baseline schedule. 

 
The Contractor will provide a narrative to accompany the Baseline Schedule. 
The narrative shall include: 
 The Contractor’s transmittal letter 
 Identification  of  unusual  conditions  or  restrictions  regarding  labor, 

equipment, or material; including multiple shifts, 6-day work weeks, 
specified overtime or work at times other than regular days or hours, or 
work that has the potential in any way to affect the Owner, adjacent 
projects or 3rd parties. 

 Description of the critical path 
 Description of the near critical paths, defined as those activities not on the 

critical path with total float less than ten (10) business days. 
 Reasons for an early or late scheduled completion date in comparison to 

the contract completion date 
 Description of Contractor’s site management plan (e.g. lay down, staging, 

traffic, parking, etc.) 
 Compliance with winter weather requirements 
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The Baseline Schedule shall reflect the Work as awarded and shall purposely 
exclude any Delays, Change Orders, “or equal” materials and equipment and 
substitutions of any kind.  Additionally, the Contractor is to ensure that the 
schedule submission is in complete conformance with the intent of the 
Contract Documents; no proposed alternates will be accepted until presented 
to the Engineer after the full Baseline Schedule has been accepted. 

 
The Engineer shall be the sole judge as to whether the schedule is sufficiently 
detailed.  Once the Baseline Schedule is returned to the Contractor as 
“Accepted”, with or without comments or objections noted, it shall become 
the As-Planned Schedule of Record.  Once established, the As-Planned 
Schedule shall be used as the basis for the Progress Schedule Submittals (i.e. 
Monthly Schedule Updates).  The acceptance of a Baseline Schedule shall in 
no way waive the requirements of the contract nor shall it excuse the 
Contractor from any obligations under the contract. 

 
In no instance will the Contractor be permitted to commence work on any 
significant portion of the work for which a Baseline Schedule has not been 
accepted.  If the Contractor fails to submit a Baseline Schedule acceptable to 
the Department for any portion of the work, the Contractor may be found in 
violation of the Contract Master Agreement.  

 
d.   Revised Baseline Schedule 

If, in the opinion of the Engineer, there have been significant changes to a 
previously accepted Baseline Schedule or Revised Baseline Schedule, the 
Engineer may direct the Contractor to prepare a "Revised Baseline Schedule" 
which fully recognizes and accounts for all major changes to the project.  The 
Revised  Baseline  Schedule  shall  be  submitted  for  review  and  acceptance 
within fifteen (15) business days of the Engineer’s request.  Revised Baseline 
Schedules shall be prepared in compliance with this specification in all other 
respects. 

 
The Contractor will provide a narrative to accompany the revised baseline 
schedule.  The narrative shall include: 
  The Contractor’s transmittal letter 
  A listing of all changes made to the schedule since the baseline schedule or 

previous revised baseline schedule 
 Identification of unusual conditions or restrictions regarding labor, 

equipment, or material; including multiple shifts, 6-day work weeks, 
specified overtime or work at times other than regular days or hours, or 
work  that  has  the  potential  in  any  way  to  affect  the  Owner,  adjacent 
projects or 3rd parties. 

  Description of the current critical path 
  Changes to the critical path, intermediate and completion milestones 
  Description of the near critical path, defined as those activities not on the 

critical path with total float less than ten (10) business days. 
  Current or anticipated delays 
o Cause of delay 
o Impact of delay on other activities, milestones, and completion dates 
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o Corrective action and schedule adjustments to correct the delay 
  Reasons for an early or late scheduled completion date in comparison to the 

contract completion date 
 

The acceptance of a Revised Baseline Schedule shall in no way waive the 
requirements of the contract nor shall it excuse the Contractor from any 
obligations under the contract. 

 
e.   Monthly Updates 

The Contractor shall update and progress the CPM schedule through the 
last day of each month (the Data Date is the 1st day of the month). 
Updating and progressing the CPM schedule shall be completed and 
submitted by the fifth (5th) business day each month.  Except as 
otherwise authorized by the Engineer, monthly submissions received 
after the due date are considered late. 

 
 

Monthly Update Submissions shall commence upon approval of the Baseline 
Schedule and must be submitted for every month starting after Notice to 
Proceed.  Prior to Baseline Schedule acceptance, draft monthly updates shall 
be submitted to status the Initial Baseline Schedule.  Final monthly updates 
will be required upon acceptance of the full Baseline Schedule. 
The Project ID shall remain the same for the entire project and the previous 
updated schedule shall be saved as a new baseline of type “Last Performance 
Update”. 

 
The schedule shall be updated to show the work actually accomplished 
during the preceding month including:  actual start dates for activities, 
actual completion dates for activities, remaining duration for any 
activity that has been started but not completed, and percent complete. 
The updating of the percent complete and the remaining duration of any 
activity shall be independent functions; program features that calculate 
one of these parameters from the other shall be disabled.  “Out of 
sequence progress”, activities that have posted progress without 
predecessors being completed, are not allowed without written approval 
of the Engineer.  The Contractor shall not utilize “Progress Override” 
(schedule calculation) unless written approval is provided by Engineer. 
The monthly update shall include revisions to the schedule based on 
review comments by the Engineer or as necessitated by revisions to the 
project, which have been directed by the Engineer during the month 
preceding the update.  Similarly, any changes to the schedule due to 
Contractor influences shall also be included within the schedule.  All 
changes (i.e. duration changes, logic changes, new logic, new or 
modified activities, changes in work sequence, etc) shall be recorded 
and a note added to the activity notebook, and fully described in the 
narrative submission.  The notebook record shall include at a minimum, 
the date and reason for the change, and description of the change.  The 
Engineer reserves the right to accept or reject any such changes. 

 

 
 

The Contractor will provide a narrative to accompany the monthly update. 
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The narrative shall include: 
a)  The Contractor’s transmittal letter 
b)  A discussion of work completed during the period 
c)  A listing of all changes made to the schedule since the prior monthly 

update, with specific descriptions/explanation for the following: 
i Changes in activities and logic 
ii Changes to shifts, non-business days and calendars 
iii  Changes to equipment or resource loading to be used on remaining 

Work 
iv  Changes to the critical path, intermediate and completion milestones 

d)  Description of the current critical path 
e)  Description of the near critical path, defined as those activities not on the 

critical path with total float less than ten (10) business days. 
f) Description of problem areas 
g)  Current or anticipated delays 

i Cause of delay 
ii Impact of delay on other activities, milestones, and completion dates 
iii  Corrective action and schedule adjustments to correct the delay 

h)  Pending items and status thereof: 
i Permits 
ii Submittals 
iii  Testing 
iv  Change orders & Time adjustments 
v Non-compliance notices 

i) Reasons for an early or late scheduled completion date in comparison to 
the contract completion date 

j) Identification  of  any  potential/future/pending  changes  in  access  to  or 
availability of work areas. 

 
f. Two Week Look Ahead Schedules 

The Contractor shall be required to produce and submit to the Engineer a 
biweekly schedule, to be updated and submitted the first business day of each 
week.  Except as otherwise authorized by the Engineer, submissions received 
after the due date are considered late. 

 
This short-term schedule must be submitted in electronic format (i.e. .pdf, .xls, 
.doc, etc.) and shall clearly indicate all work planned for the two-week period. 
The short-term schedule should be of sufficient detail to identify specific work 
crew activities by location. 

 
Gantt Charts, reports, and the XER backup file are not required for the Two 
Week Look Ahead submission. 

 
g.   Time Impact Analysis 

The Contractor shall submit a written time impact analysis (TIA) to the 
Engineer when the Contractor or Engineer considers that a major change may 
impact the critical path or contract progress.  A change may be considered of 
major nature if the estimated time required or actually used for an activity or 
the network logic is varied from the Baseline Schedule to a degree that there is 
a reasonable doubt as to the effect on the contract completion date, 
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intermediate milestone dates, or stage completion dates.  Changes that affect 
activities with adequate float time shall be considered a major change when 
their cumulative effect could extend the contract completion date.  The TIA 
shall illustrate the impact of each change on the current scheduled stage or 
project completion date or other Contract milestone, as appropriate.  The 
analysis shall use the schedule update that has a data date closest to and prior 
to the event.  If the Engineer determines that the schedule update used does 
not appropriately represent the conditions prior to the event, the schedule shall 
be progressed to the day before the event being analyzed.  The TIA shall 
include an impact schedule developed from incorporating the event into the 
schedule by adding or deleting activities, or by changing durations or logic of 
existing activities.  Each TIA shall include a Fragmentary Network (fragnet) 
demonstrating how the Contractor proposes to incorporate the impact into the 
project schedule.  A fragnet is defined as the sequence of new activities and/or 
activity revisions, logic or resource changes that are proposed to be added to 
the existing schedule to demonstrate the influence of delay and the method for 
incorporating delays and impacts into the schedule as they are encountered. 
The fragnet shall identify the predecessors to the new activities and 
demonstrate the impacts to successor activities.  The TIA shall include a 
narrative report describing the effects of the new activities and relationships to 
interim and contract completion dates. The fragnet shall be presented with 
resource and cost loading as well. 

 
The Contractor shall submit a TIA within fifteen (15) business days of 
receiving a written request for a TIA from the Engineer.  The Engineer will 
withhold remaining payment on the Project Coordinator Item if a TIA is 
requested by the Engineer and not submitted by the Contractor within fifteen 
(15) working days.  The Project Coordinator Item payment will resume on the 
next estimate after the requested TIA is submitted.  The Contractor shall allow 
the Engineer twenty (20) business days after receipt to approve or reject the 
submitted TIA.  All approved TIA schedule changes shall be incorporated on 
the next monthly schedule update and shall be submitted for approval as a 
Revised Baseline Schedule. 

 
If the TIA submitted by the Contractor is rejected, the Contractor shall meet 
with the Engineer to discuss and resolve issues related to the TIA.  If an 
agreement is not reached, the Contractor shall not show unapproved changes 
related to the TIA in subsequent schedule updates. 

 
Compensation for the submission of any TIA is included in the per month cost 
for the services of the Project Coordinator. 

 
h.   Recovery Schedules 

If, in the opinion of the Engineer, the Monthly Update indicates that the 
Contractor has fallen behind schedule, or that a revision in sequence of 
operations may be necessary for any other reason, the Contractor shall within 
five (5) business days of receiving a written request to perform “Recovery” 
from the Engineer, immediately institute all necessary steps to improve his 
progress and shall submit such revised network diagrams, tabulations, 
operational plans and any supplementary information, as may be deemed 
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necessary by the Engineer, to demonstrate the manner in which an acceptable 
rate of progress will be regained. 

 
Should the Contractor’s “Recovery” efforts not demonstrate an ability to 
regain an acceptable rate of progress, the Engineer shall require the 
development of a “Recovery Schedule”.  The Recovery Schedule is to be 
supplemented with resource allocations for every task activity and include 
time-scaled resource histograms.  The resource allocations shall be shown to a 
level of detail that facilitates report generation based on labor crafts and 
equipment classes for the Contractor and subcontractors.  The Contractor shall 
use average composite crews to display the labor loading of onsite 
construction activities.  The Contractor shall optimize and level labor to 
reflect a reasonable plan for accomplishing the work of the contract and to 
assure that resources are not over allocated in multiple concurrent activities. 
The time-scaled resource histograms shall show labor crafts and equipment 
classes to be utilized on the contract. The Contractor shall submit a Recovery 
Schedule within fifteen (15) business days of receiving a written request for 
the Recovery Schedule from the Engineer. 

 
In addition to required submittals the “Recovery Schedule” submission will 
also include a narrative meeting the requirements of the monthly update, a 
time-scaled resource histogram and a Monthly Resources Loading Summary 
Report (tabular) indicating the peak number of resources required for each 
activity. 

 
The Engineer may review the recovery schedule resource allocations using 
Means Productivity Standards or equivalent to determine if the schedule is 
practicable. The Engineer shall be the sole judge as to whether the Recovery 
Schedule is sufficiently detailed. 

 
Schedule recovery will be excused if the Contractor requests and demonstrates 
entitlement to an extension in Contract Time, in writing, due to delay(s) not 
within the control of the Contractor, and the Engineer concurs schedule 
recovery is not required at that time. 

 
Upon acceptance of this Recovery Schedule, it shall be designated a "Revised 
Baseline Schedule". 

 
In the event the Engineer is unable to return any Progress Schedule Submittal 
as “Accepted” and the effect of Delays on Contract Time and Contract Price 
need evaluation, both the Engineer and Contractor shall employ the As- 
Planned Schedule and not any unapproved Progress Schedule Submittal for 
such evaluations. 

 
a)  The Contractor shall include a subnet demonstrating how the Contractor 

proposes  to  incorporate  each  Change  Order  into  the  most  recently 
accepted schedule.  A subnet is defined as a sequence of new or revised 
activities that are proposed to be added to the schedule. 

 
b)  The extension of Contract Time shall be considered only if the Contractor 

demonstrates via the timely submittal of a detailed schedule analysis by 
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using the Contemporaneous Window Analysis method or other similar 
methodology acceptable to the Engineer.  The analysis shall include: 

 
i. A detailed narrative which clearly describes the events causing the 

delay and the resulting impacts to the project schedule 
ii. Documentation substantiating and supporting the delay 

iii. Detailed CPM schedules (both electronic and hard copies) clearly 
delineating the delay 

iv. A matrix showing delays caused by any third party and any force 
majeure delays 

v. Any additional information reasonably requested by the Engineer, 
in order to enable the Authority to perform a timely and informed 
analysis of the request for extension of Contract Time. 

 
Compensation for the development and submission of any Recovery Schedule 
is included in the per month cost for the services of the Project Coordinator. 
No additional compensation will be allowed for resource loading the schedule. 

 
i. As-Built Schedule (Final) 

Within twenty (20) business days of completion of the project, the Contractor 
shall submit an "As-Built Schedule" showing the actual progress of all work. 
The Contractor shall provide a written certificate with this submittal signed by 
the Contractor’s Project Manager and an officer of the company stating, “To 
my knowledge and belief, the enclosed final update schedule reflects the 
actual start and finish dates of the actual activities for the project contained 
herein.”  An officer of the company may delegate in writing the authority to 
sign the certificate to a responsible manager. 

 
 
 

SCHEDULE REVIEW AND EVALUATION MEETINGS 
 

The Contractor, represented by the Project Coordinator and/or the Consultant, shall participate 
with the Engineer, at the Engineer’s request, in the review and evaluation of the Initial Baseline 
Schedule, Baseline Schedule, Revised Baseline Schedule, Recovery Schedule, and As-Built 
Schedule submittals.  Any and all revisions made necessary as a result of these reviews shall be 
made by the Contractor and a revised Initial Baseline Schedule, Baseline Schedule, Revised 
Baseline Schedule, Recovery Schedule, or As-Built Schedule will be submitted within ten (10) 
business days of the date of the meeting.  Any further revisions required thereafter shall also be 
submitted for acceptance within ten (10) business days of the request for revisions by the 
Engineer. 

 
The Contractor, represented by the Project Coordinator and/or the Consultant, shall participate 
with the Engineer, at the Engineer’s request, in the review and evaluation of each Monthly CPM 
Schedule Update.  Items of discussion will include, but are not limited to, near-term schedule 
activities, long-term schedule issues, and any relevant technical issues that are schedule related. 
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SPECIFICATION 102 – CONSTRUCTION FIELD OFFICE, LARGE 
 
 
 
 

DESCRIPTION 
 
 

Under this item, adequate weatherproof office quarters will be provided by the Contractor for the 
duration of the installation and testing work, and if required, for a maximum of ninety (90) days 
thereafter, for the exclusive use of CTDOT forces and others who may be engaged to augment 
CTDOT forces with relation to the contract.  The office quarters shall be located convenient to the 
work site and installed in accordance with the following: 
 
Prior to the start of Project construction, and within 10 calendar days after the signing of the 
Contract by the parties, the Contractor shall propose in writing to the Engineer a field office 
location. The proposal shall include the office telephone number to be used, the nearest utility pole 
number, and the distance from that pole to the proposed field office. The office shall be made 
acceptable to the Engineer and available for use, including all utility hookups, local permits and 
inspections, within 30 days of the Engineer’s order to establish the office.  Such order shall not be 
deemed the "Notice to Proceed." 
 
This office shall be separated from any office occupied by the Contractor.  Ownership and 
liability of the office quarters shall remain with the Contractor. 

 
 

MATERIALS 
 

Materials shall be in like new condition for the purpose intended and shall be approved by the 
Engineer. 

 
Office Requirements: The Contractor shall furnish the office quarters and equipment as described 
below. 

 
 Description: 

1,000 SF Sq. Ft. of floor space with a minimum ceiling height of 7 ft. and shall be partitioned 
as shown on building floor plan as provided by the Engineer. 

2 EA Minimum number of exterior entrances. 
10 EA Minimum number of parking spaces. 

 
Office layout: The office shall have a minimum square footage as indicated in the table above, and 
shall be partitioned as shown on building floor plan as provided by the Engineer. The underside of 
the office shall be fully skirted to the ground. 

 
Lavatory Facilities: The Contractor shall furnish a minimum of two (2) separate lavatories and toilet 
facilities (“men” and “women”), in separately enclosed rooms that are properly ventilated and 
comply with applicable sanitary codes. The Contractor shall provide each lavatory with hot and cold 
running water and flush-type toilets. He shall also supply lavatory and sanitary supplies as required. 

 
Windows and Entrances:  The windows shall be of a type that will open and close conveniently, 
shall be sufficient in number and size to provide adequate light and ventilation, and shall be fitted 
with locking devices, blinds and screens.  The entrances shall be secure, screened, and fitted with a 
lock for which four (4) keys shall be furnished. All keys to the construction field office shall be 
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furnished to the Department and will be kept in their possession while State personnel are using the 
office. Any access to the entrance ways shall meet applicable building codes and be slip resistant, 
with appropriate handrails. 

 
Lighting: The Contractor shall equip the office interior with electric lighting that provides a 
minimum illumination level of 100 foot-candles at desk level height, and electric outlets for each 
desk and drafting table. The Contractor shall also provide exterior lighting that provides a minimum 
illumination level of 2 foot-candles throughout the parking area and for a minimum distance of 10 
ft. on each side of the field office. 

 
The Contractor shall provide the following additional equipment, facilities, and/or services at the 
Field Office on this project to include at least the following to the satisfaction of the Engineer: 

 
Parking Facility: The Contractor shall provide adequate parking spaces with adequate illumination 
on a paved surface, with surface drainage if needed. If paved parking does not exist adjacent to the 
field office, the Contractor shall provide a parking area of sufficient size to accommodate the 
number of vehicles indicated in the table above. Construction of the parking area and driveway, if 
necessary, will consist of a minimum of 6 inches of processed aggregate base graded to drain.  The 
base material will be extended to the office entrance. 

 
Field Office Security: Physical Barrier Devices - This shall consist of physical means to prevent 
entry, such as: 1) All windows shall be barred or security screens installed; 2) All field office doors 
shall be equipped with dead bolt locks and regular day operated door locks; and 3) Other devices as 
directed by the Engineer to suit existing conditions. 

 
Electric Service: The field office shall be equipped with an electric service panel to serve the 
electrical requirements of the field office, including: lighting, general outlets, computer outlets, 
calculators etc., and meet the following minimum specifications: 

 
A.        120/240 volt, 1 phase, 3 wire. 
B. Ampacity necessary to serve all equipment. Service shall be a minimum 100 amp 

dedicated to the construction field office. 
C. The electrical panel shall include a main circuit breaker and branch circuit breakers of the 

size and quantity required. 
D. Additional 120 volt, single phase, 20 amp, isolated ground dedicated power circuit with 

dual NEMA 5-20 receptacles will be installed at each computer workstation location. 
E. Additional 120 volt, single phase, 20 amp, isolated ground dedicated power circuit with 

dual NEMA 5-20 receptacles will be installed, for use by the Telephone Company. 
F.        Additional 120-volt circuits and duplex outlets as required meeting National Electric 

Code requirements. 
G. One exterior (outside) wall mounted GFI receptacle, duplex, isolated ground, 120 volt, 

straight blade. 
H. After work is complete and prior to energizing, the State’s CTDOT electrical inspector, 

must be contacted at 860-594-2240. (Do Not Call Local Town Officials) 
I. Prior to field office removal the CTDOT Data Communications office must be notified to 

deactivate the communications equipment. 
 

Heating, Ventilation and Air Conditioning (HVAC): The field office shall be equipped with 
sufficient heating, air conditioning and ventilation equipment to maintain a temperature range of 
68o-80o Fahrenheit within the field office. 
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The Following Furnishings and Equipment Shall Be Provided In The Applicable Field Office Type: 
 

Qty Description: 
5 EA Office desks (2.5 ft x 5 ft) with drawers, locks, and matching desk chairs that have 

pneumatic seat height adjustment and dual wheel casters on the base. 
10 EA Office Chairs. 
2 EA Fire resistant cabinets (legal size/4 drawer), locking. 
2 EA Non-fire resistant cabinets (legal size/4 drawer), locking. 
1 EA Storage racks to hold 3 ft x 5 ft display charts. 
1 EA Mail slot bin - legal size. 
1 EA Drafting type tables (3 ft x 6 ft) and supported by wall brackets and legs; and 

matching drafters stool that have pneumatic seat height adjustment, seat back and 
dual wheel casters on the base. 

1 EA Flat file (4/drawers). 
4 EA Personal computer tables (4 ft x 2.5 ft). 
1 EA Hot and cold water dispensing unit and supply of cups and bottled water shall be 

supplied by the Contractor for the duration of the project. 
2 EA Electronic  office  type  printing  calculators  capable  of  addition,  subtraction, 

multiplication and division with memory and a supply of printing paper. 
4 EA Telephone. 
1 EA Telephone answering machine. 
1 EA Multifunction color copier/scanner/facsimile/printer machine with auto document 

feeder and sorter/stapler. All supplies, paper and maintenance shall be provided by 
the Contractor. Specified below under Computer Hardware and Software. 

4 EA Computer systems as specified below under Computer Hardware and Software. All 
supplies and maintenance shall be provided by the Contractor. 

1 EA Laser printer as specified below  under Computer  Hardware and  Software.  All 
supplies, paper and maintenance shall be provided by the Contractor. 

3 EA Digital Camera as specified below under Computer Hardware and Software. All 
supplies and maintenance shall be provided by the Contractor. 

1 EA Wastebaskets - 30 gal., including plastic waste bags. 
6 EA Wastebaskets - 5 gal., including plastic waste bags. 
2 EA Electric pencil sharpeners. 
* EA Fire extinguishers - provide and install type and number to meet applicable State 

and local codes for size of office indicated, including a fire extinguisher suitable for 
use on a computer terminal fire. 

6 EA Interior partitions - 6 ft x 6 ft, soundproof type, portable and freestanding. 
2 EA Vertical plan racks for 2 sets of 2 ft x 3 ft plans for each rack.. 
1 EA Double door supply cabinet with 4 shelves and a lock - 6 ft x 4 ft. 
1 EA Easel/chalkboard. 
2 EA Open bookcases - 3 shelves - 3 ft long. 
1 EA Infrared Thermometer, including certified calibration, case, cleaning wipes. 
1 EA Concrete Curing Box as specified below under Concrete Testing Equipment. 
1 EA Concrete Air Meter as specified below under Concrete Testing Equipment. 
1 EA Concrete Slump Cone as specified below under Concrete Testing Equipment. 
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The furnishings and equipment required herein shall remain the property of the Contractor. Any 
supplies required to maintain or operate the above listed equipment or furnishings shall be 
provided by the Contractor for the duration of the project. 

 
Telephone Service: This shall consist of two (2) telephone lines: one (1) line for phone/voice service 
and one (1) line dedicated for the facsimile machine. The Contractor shall provide unlimited local 
and long-distance telephone service. 

 
Data Communications Facility Wiring: Contractor shall install a Category 5e 468B patch panel in a 
central wiring location and Cat 5e cable from the patch panel to each PC station, terminating in a 
(category 5e 468B) wall or surface mount data jack. The central wiring location shall also house 
either the data circuit with appropriate power requirements or a category 5 cable run to the location 
of the installed data circuit. The central wiring location will be determined by the CTDOT Data 
Center staff in coordination with the designated field office personnel as soon as the facility is in 
place. The CTDOT Project Engineer will provide the Contractor with a copy of the current PC 
specifications, approved printer list and data wiring schematic as soon as possible after the 
contract is awarded. 

 
Contractor to run a CAT 5e LAN cable a minimum length of 25 feet for each computer to LAN 
switch area leaving an additional 10 feet of cable length on each side with terminated RJ45 
connectors. Each run / jack shall be clearly labeled with an identifying Jack Number. 

 
The installation of a data communication circuit between the field office and the CTDOT Data 
Communication Center in Newington will be coordinated between the CTDOT District staff, 
CTDOT Office of Information Systems and the local phone company.  The CTDOT District staff 
will coordinate the installation of the data communication service with CTDOT PC Support once 
the field office phone number is issued.   The Contractor shall provide the field office telephone 
number(s) to the CTDOT Project Engineer as soon as possible to facilitate data line and computer 
installations. 

 
Computer Hardware and Software: 

 
The CTDOT Project Engineer will provide the Contractor with a copy of the current PC 
specifications, approved printer list and data wiring schematic as soon as possible after the 
contract is awarded. 

 
Before ordering the computer hardware and software, the Contractor must submit a copy of their 
proposed PC specifications and the type of printer to the CTDOT Project Engineer for review by 
the CTDOT Data Center. If the specification meets or exceeds the minimum specifications listed 
below, then the Contractor will be notified that the order may be placed. 

 
Before any equipment is delivered to the Data Center, arrangements must be made a minimum of 
24 hours in advance by contacting 860-594-3500. All software, hardware and licenses listed 
below shall be clearly labeled, specifying the (1) Project No., (2) Contractor Name, (3) Project 
Engineer’s Name and (4) Project Engineer’s Phone No., and shall be delivered to the CTDOT 
Data Center, 2710 Berlin Turnpike, Newington, CT, where it will be configured and prepared for 
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field installation. Installation will then be coordinated with CTDOT field personnel and the 
computer system specified will be stationed in the Department’s project field office. 

 
The computer system furnished shall have all software and hardware necessary for the complete 
installation of the latest versions of the software listed, and therefore supplements the minimum 
specifications below. The Engineer reserves the right to expand or relax the specification to 
adapt to the software and hardware limitations and availability, the compatibility with current 
agency systems, and to provide the Department with a computer system that can handle the 
needs of the project. This requirement is to ensure that the rapid changing environment that 
computer systems have experienced does not leave the needs of the project orphan to what has 
been specified. There will not be any price adjustment due to the change in the minimum system 
requirements. 

 
The Contractor shall provide the Engineer with a licensed copy registered in the Department’s 
name of the latest versions of the software listed and maintain customer support services offered 
by each software producer for the duration of the Contract. The Contractor shall deliver to the 
Engineer all supporting documentation for the software and hardware including any instructions 
or manuals. The Contractor shall provide original backup media for the software. 

 
The Contractor shall provide the computer system with all required supplies, maintenance and 
repairs (including labor and parts) throughout the Contract life. 

 
Once the Contract has been completed, the computer will remain the property of the Contractor. 
Prior to the return of any computer(s) to the Contractor, field personnel will coordinate with the 
Data Center personnel for the removal of Department owned equipment, software, data, and 
associated equipment. 

 
A) Computer – Minimum Specification: 

Processor – Intel® Core 2 Duo Processor (2.00 GHz, 800 MHz FSB 2MB L2 Cache) 
Memory – 2 GB DIMM DDR2 667MHz. 
Monitor – Dual 24.0 inch LCD color monitor. 
Graphics – Intel Graphics Media Accelerator 3100. or equivalent. 
Hard Drive – 160 GB Ultra ATA hard drive (Western Digital, IBM or Seagate). 
Floppy Drive – 3.5 inch 1.44MB diskette drive. 
Optical Drive – CD-RW/DVD-RW Combo. 
Multimedia Package – Integrated Sound Blaster Compatible AC97 Sound and speakers. 
Case – Small Form or Mid Tower, capable of vertical or horizontal orientation. 
Integrated Network Adapter – comparable to 3COM PCI 10/100 twisted pair Ethernet. 
Keyboard – 104+ Keyboard. 
Mouse – Optical 2-button mouse with scroll wheel. 
Operating System – Windows XP Professional Service Pack 2; Windows Vista Capable. 
Application Software – MS Office 2007 Professional Edition. 
Additional Software (Latest Releases, including subscription services for the life of the 

Contract.– 
 Norton Anti-Virus and CD/DVD burning software (ROXIO or NERO), 
 Adobe Acrobat Professional 

Resource or Driver CD/DVD – CD/DVD with all drivers and resource information so 
that computer can be restored to original prior to shipment back to the contractor. 
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Uninterrupted power supply – APC Back-UPS 500VA. 

 
Note A1: All hardware components must be installed before delivery. All software 
documentation and CD-ROMs/DVD for Microsoft Windows XP Professional, Microsoft 
Office 2007 Professional Edition, and other software required software must be provided. 
Computer Brands are limited to Dell, Gateway and HP brands only. No other brands will 
be accepted. The CTDOT Project Engineer will provide the Contractor with a copy of the 
current PC specifications and approved printer list as soon as possible after the contract is 
awarded. 

 
Note A2: As of June 30, 2008, Microsoft will no longer distribute Windows XP for retail 
sale, although the date for specific computer manufacturers may be different. Please 
consult your manufacturer for details. The Department still requires Windows XP on all 
PCs. Microsoft has stated that any PCs that are purchased with either Windows Vista 
Business, or Vista Ultimate are automatically entitled to “downgrade rights”, which allow 
the PC to be rolled back to Windows XP. Please consult the specific manufacturer for 
details on downgrading new PCs to Microsoft Windows XP after June 30, 2008. 

 
B) Laser Printer – Minimum Specification: 

Print speed – 35 ppm. 
Resolution – 1,200 x 1,200 dpi. 
Paper size – Up to 216 mm x 355 mm (8.5 in x 14 in). 
RAM – 128 MB. 
Print Drivers – Must support HP PCL6 and HP PCL5e. 
Printer cable – 1.8 m (6 ft). 
Capable of automatic duplex printing (two-sided) 

 
Note B1: Laser printer brand is limited to Hewlett-Packard only. The CTDOT Project 
Engineer will provide the Contractor with a copy of the current PC specifications and 
approved printer list as soon as possible after the contract is awarded. 

 
C) Digital Camera – Minimum Specification: 

Optical – 5 mega pixel, with 3x optical zoom. 
Memory – 2 GB. 
Features – Date/time stamp feature. 
Connectivity – USB cable or memory card reader. 
Software – Must be compatible with Windows XP and Vista. 
Power – Rechargeable battery and charger. 

 
D) Multifunction color copier/scanner/facsimile – Minimum Specification: 

Copy speed – 20 ppm. 
Resolution – 600 x 600 dpi. 
Paper size – Up to 12 in x 18 in 
Print Drivers – Must support HP PCL6 and HP PCL5e. 
Printer cable – 1.8 m (6 ft). 
Capable of duplex printing (two-sided) 
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Note D1: Multifunction brands are limited to Savin only. The CTDOT Project Engineer 
will provide the Contractor with a copy of the current PC specifications and approved 
printer list as soon as possible after the contract is awarded. 

 
The Contractor is responsible for service and repairs to all computer hardware. All repairs must 
be performed with-in 48 hours. If the repairs require more than a 48 hours then a replacement 
must be provided. All supplies, paper and maintenance for the computers, laptops, printers, copiers, 
and fax machines shall be provided by the Contractor. 

 
Concrete Testing Equipment: If the Contract includes items that require compressive strength 
cylinders for concrete, in accordance with the Schedule of Minimum Testing Requirements for 
Sampling Materials for Test, the Contractor shall provide the following.  All testing equipment will 
remain the property of the Contractor at the completion of the project. 

 
A)       Concrete Cylinder Curing Box – meeting the requirements of Section 6.12 of the Standard 

Specifications. 
 

B) Air Meter – The air meter provided shall be in good working order and will meet the 
requirements of AASHTO T 152. 

 
C)        Slump Cone Mold –  Slump cone, base plate, and tamping rod shall be provided in like-new 

condition and meet the requirements of AASHTO T119, Standard Test Method for Slump 
of Hydraulic-Cement Concrete. 

 
Insurance Policy: The Contractor shall provide a separate insurance policy, with no deductible, in 
the minimum amount of forty thousand dollars ($40,000.00) in order to insure all State-owned data 
equipment and supplies used in the office against all losses. The Contractor shall be named insured 
on that policy, and the Department shall be an additional named insured on the policy. These losses 
shall include, but not be limited to: theft, fire, and physical damage.  The Department will be 
responsible for all maintenance costs of Department owned computer hardware.  In the event of 
loss, the Contractor shall provide replacement equipment in accordance with current Department 
equipment specifications, within seven days of notice of the loss.  If the Contractor is unable to 
provide the required replacement equipment within seven days, the Department may provide 
replacement equipment and deduct the cost of the equipment from monies due or which may 
become due the Contractor under the contract or under any other contract.  The Contractor's 
financial liability under this paragraph shall be limited to the amount of the insurance coverage 
required by this paragraph.  If the cost of equipment replacement required by this paragraph should 
exceed  the  required  amount  of  the  insurance  coverage,  the  Department  will  reimburse  the 
Contractor for replacement costs exceeding the amount of the required coverage. 

 
Maintenance:  During  the  occupancy  by  the  Department,  the  Contractor  shall  maintain  all 
facilities and furnishings provided under the above requirements, and shall maintain and keep the 
office quarters clean through the use of weekly professional cleaning to include, but not limited 
to, washing & waxing floors, cleaning restrooms, removal of trash, etc.  Exterior areas shall be 
mowed and clean of debris.   A trash receptacle (dumpster) with weekly pickup (trash removal) 
shall be provided.   Snow removal, sanding and salting of all parking, walkway, and entrance 
ways  areas  shall  be  accomplished  during  a  storm  if  on  a  workday  during  work  hours, 
immediately after a storm and prior to the start of a workday.   If snow removal, salting and 
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sanding are not completed by the specified time, the State will provide the service and all costs 
incurred will be deducted from the next payment estimate. 

 
 
 

METHOD OF MEASUREMENT 
 
 

The furnishing and maintenance of the construction field office will be measured for payment by the 
number of calendar months that the office is in place and in operation, measured to the nearest 
month. 
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SPECIFICATION 103 – MAINTENANCE AND PROTECTION OF TRAFFIC 
 
 
 
 

DESCRIPTION 
 

Unless other provisions are made on the plans or in the special provisions of the contract, the 
Contractor shall keep the roadway under construction open to traffic for the full length of the 
project and shall provide a sufficient number of travel lanes and pedestrian passways to move that 
traffic ordinarily using the roadway. The travel lanes and pedestrian passways shall be drained and 
kept reasonably smooth and in suitable condition at all times in order to provide minimum 
interference to traffic consistent with the proper prosecution of the work. 

Suitable ingress and egress shall be provided at all times where required, for all intersecting roads 
and for all abutting properties having legal access. 

When a scheme for maintenance of traffic, which may include detours, is shown on the plans or 
described in the special provisions of the contract, this shall govern unless an alternate scheme 
acceptable to the Engineer is offered by the Contractor at no additional cost. If no scheme is shown on 
the plans or described in the special provisions of the contract, and the Contractor wishes to deviate 
from the provisions of maintaining traffic as described in this section, the Contractor may submit and the 
Engineer may approve a schedule showing a proposed sequence of operations and a compatible method 

of maintaining traffic.The Contractor shall plan and perform the Project work in such a manner and 
in such sequence as will cause as little interference as is practicable with vehicular, railroad, 
aircraft, pedestrian or other traffic. The Contractor shall cooperate with any utilities involved in 
or affected 
by the Project operations. 
 
The Contractor shall give the Engineer 7 days’ advance written notice of any proposed changes in 
Project activities that will alter vehicular traffic patterns, causing lane shifts, detours, temporary 
closure of a lane, permanent closure of a lane or lane reductions, or any other alteration of 
railroad, aircraft, pedestrian or other traffic patterns affecting usage of such a transportation 
facility by the traveling public. This advance notification will allow the Department to publish 
news releases and provide public radio announcements to inform the public of revised traffic 
patterns or possible traffic delays. Failure of the Contractor to provide such timely notice will 
subject the Contractor to stop work orders until such time as the 7 days of required notice have 
run from either the Contractor’s giving of the relevant notice or the Department’s discovery of the 
pertinent alteration of traffic conditions. 

 
 

RAMPS & TURNING ROADWAYS 
 
 

The Contractor shall maintain and protect existing traffic operations on all ramps and turning 
roadways within the construction limits. 

 
Excepted therefrom will be those periods, during the allowable periods, when the Contractor is 
actively working, at which time the Contractor will be allowed to maintain and protect one lane 
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of traffic on a paved travelpath not less than 12 feet in width. 
 
 
 

ALL ROADWAYS 
 

The Contractor shall maintain and protect the existing number of lanes of traffic, including 
turning lanes, each lane on a paved travelpath not less than 11 feet in width. 

 
Excepted therefrom will be those periods, during the allowable periods, when the Contractor is 
actively working, at which time the Contractor will be allowed to maintain and protect at least 
one lane of through traffic in each direction, each lane on a paved travelpath not less than 11 feet 
in width. 

 
COMMERCIAL AND RESIDENTIAL DRIVEWAYS 

 
The  Contractor  shall  maintain  access  to  and  egress  from  all  commercial  and  residential 
driveways throughout the project limits.  The Contractor will be allowed to close said driveways 
to perform the required work during those periods when the businesses are closed unless 
permission is granted from the business owner to close the driveway during business hours.  If a 
temporary closure of a residential driveway is necessary, the Contractor shall coordinate with the 
owner to determine the time period of the closure. 

 
CONSTRUCTION METHOD 

 

The Contractor shall furnish and erect signs legally closing the highway to traffic, as shown on 
the plans or directed by the Engineer, prior to commencing any work on the Project. 

The Contractor shall furnish a sufficient number of signs, barricades, drums, traffic cones and 
delineators to forewarn traffic of the construction as shown on the traffic control plans contained 
within or as directed by the Engineer. 

The Contractor shall also provide such safety measures, pavement markings, warning devices and 
signs as deemed necessary to safeguard and guide the traveling public through detours ordered by 
the Engineer, included in the approved scheme for maintenance of traffic, or as shown on the 
plans. The Contractor shall erect, maintain, move, adjust, clean, relocate and store these signs, 
barricades, drums, traffic cones and delineators when, where and as directed by the Engineer, and 
in accordance with the ATSSA guidelines contained in "Quality Standards for Work Zone Traffic 
Control Devices." 

The use of unauthorized or unapproved signs, barricades, drums, traffic cones or delineators will 
not be permitted. 

All signs in any one signing pattern shall be mounted the same height above the traveled surface. 
The Contractor shall keep all signs in proper position, clean and legible at all times. Care shall be 
taken so that weeds, shrubbery, construction materials or equipment, and soil, are not allowed to 
obscure any sign, light, or barricade. Signs that do not apply to existing conditions shall be 
removed or adjusted so that the legend is not visible to approaching traffic. 
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The Contractor, when ordered by the Engineer, shall remove snow and take care of icy conditions 
on temporary, new and existing sidewalks on any part of the right-of-way within the limits of the 
project. Payment for the cost thereof, will be made as extra work. 

Snow removal and correction of icy conditions, other than those resulting from the Contractor's 
operations, on uncompleted contracts under traffic, will remain an obligation of the State or 
others. 

Should the Contractor fail to perform any of the work required under this section, the State may 
perform or arrange for others to perform such work. In such cases, the State will deduct from 
money due or to become due the Contractor all expenses connected there with which are found to 
be greater than the cost to the State had the Contractor performed the specified work. 

 
SIGNING 

 
 

The Contractor shall maintain all existing overhead and side-mounted signs throughout the 
project limits during the duration of the project.  The Contractor shall temporarily relocate signs 
and sign supports as many times as deemed necessary and install temporary sign supports and 
foundations if necessary and as directed by the Engineer.  The temporary relocation of signs and 
supports,  and  the  furnishing,  installation  and  removal  of  any  temporary  supports  and 
foundations,  shall  be  paid  for  under  the  item  “Maintenance  and  Protection  of  Traffic.” 
Temporary overhead sign supports and foundations shall be paid for under the appropriate 
item(s). 

 
When the necessary construction is completed, the Contractor shall remove existing signs and 
install new signs as shown on the Signing and Pavement Marking Plans contained in the contract 
plans. 

 
TRAFFIC SIGNALS 

 
The Contractor shall keep each traffic signal in the project limits operational at all times during 
construction in accordance with the Special Provision “Temporary Signalization.” 

 
The Contractor shall install final pavement markings and signing prior to the proposed traffic 
signal being made fully operational. 

 
REQUIREMENTS FOR WINTER 

 
The Contractor shall schedule a meeting with representatives of the Engineer, Maintenance, 
Traffic, and the Town/City to determine what interim traffic control measures the Contractor 
must accomplish for the winter to provide safety to the motorist and permit adequate snow 
removal procedures.   This meeting shall be held prior to October 31 of each year and will 
include, but not be limited to, discussion of the status and schedule of the following items:  lane 
and shoulder widths, pavement restoration, traffic signal work, pavement markings, and signing. 

 
SIGNING PATTERNS 

 
The Contractor shall erect and maintain all signing patterns in accordance with the traffic control 
plans contained herein.   Proper distances between advance warning signs and proper taper 
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lengths are mandatory.  42 Inch Traffic Cones or Traffic Drums are to be utilized to continue a lane 
closure on expressways. 

 
Pavement Markings - Limited Access Highways, Turning Roadways and Ramps 
During construction, the Contractor shall maintain all pavement markings throughout the limits 
of the project. 

 
Pavement Markings -Non-Limited Access Multilane Roadways 
Secondary and Local Roadways 
During construction, the Contractor shall maintain all pavement markings on paved surfaces on 
all roadways throughout the limits of the project. 

 

 
 

TRAFFIC CONTROL DURING CONSTRUCTION OPERATIONS 
 

 
The following guidelines shall assist field personnel in determining when and what type of traffic 
control patterns to use for various situations.  These guidelines shall provide for the safe and 
efficient movement of traffic through work zones and enhance the safety of work forces in the 
work area. 

 
TRAFFIC CONTROL PATTERNS: Traffic control patterns shall be used when a work 
operation requires that all or part of any vehicle or work area protrudes onto any part of a travel 
lane or shoulder.  For each situation, the installation of traffic control devices shall be based on 
the following: 

Speed and volume of traffic 
Duration of operation 
Exposure to hazards 

 
Traffic control patterns shall be uniform, neat and orderly so as to command respect from the 
motorist. 

 
In the case of a horizontal or vertical sight restriction in advance of the work area, the traffic 
control pattern shall be extended to provide adequate sight distance for approaching traffic. 

 
If a lane reduction taper is required to shift traffic, the entire length of the taper should be 
installed on a tangent section of roadway so that the entire taper area can be seen by the motorist. 

 
Any existing signs that are in conflict with the traffic control patterns shall be removed, covered, 
or turned so that they are not readable by oncoming traffic. 

 
When installing a traffic control pattern, a Buffer Area should be provided and this area shall be 
free of equipment, workers, materials and parked vehicles. 

 
Typical CTDOT traffic control plans may be used for moving operations such as line striping, 
pot hole patching, mowing, or sweeping when it is necessary for equipment to occupy a travel 
lane. 

 
Traffic control patterns will not be required when vehicles are on an emergency patrol type 
activity or when a short duration stop is made and the equipment can be contained within the 
shoulder.  Flashing lights and appropriate trafficperson shall be used when required. 



State Project No. 088-179 
CTfastrak ITS & Communications Systems Rev. Date 6/2013 

Page 29 of 25 Specification 103 – Maintenance and Protection of Traffic 

 

 

 
 
Although each situation must be dealt with individually, conformity with the typical traffic 
control plans contained herein is required.  In a situation not adequately covered by the typical 
traffic control plans, the Contractor must contact the Engineer for assistance prior to setting up a 
traffic control pattern. 
 
PLACEMENT OF SIGNS:  Signs must be placed in such a position to allow motorists the 
opportunity to reduce their speed prior to the work area.  Signs shall be installed on the same side 
of the roadway as the work area.  On multi-lane divided highways, advance warning signs may 
be installed on both sides of the highway.  On directional roadways (on-ramps, off-ramps, one- 
way roads), where the sight distance to signs is restricted, these signs should be installed on both 
sides of the roadway. 
 

Allowable Adjustment of Signs and Devices 
Shown on the Traffic Control Plans 

The traffic control plans contained herein show the location and spacing of signs and devices 
under ideal conditions.  Signs and devices should be installed as shown on these plans whenever 
possible. 
The proper application of the traffic control plans and installation of traffic control devices 
depends on actual field conditions. 
 
Adjustments to the traffic control plans shall be made only at the direction of the Engineer to 
improve  the  visibility  of  the  signs  and  devices  and  to  better  control  traffic  operations. 
Adjustments to the traffic control plans shall be based on safety of work forces and motorists, 
abutting property requirements, driveways, side roads, and the vertical and horizontal curvature 
of the roadway. 
 
The Engineer may require that the traffic control pattern be located significantly in advance of 
the work area to provide better sight line to the signing and safer traffic operations through the 
work zone. 
 
Table I indicates the minimum taper length required for a lane closure based on the posted speed 
limit of the roadway.   These taper lengths shall only be used when the recommended taper 
lengths shown on the traffic control plans cannot be achieved. 

 
 

TABLE I – MINIMUM TAPER 
LENGTHS 

 
 

POSTED SPEED LIMIT 
MILES PER HOUR 

MINIMUM TAPER LENGTH IN FEET FOR 
A SINGLE LANE CLOSURE 

30 OR LESS 
35 
40 
45 
50 
55 
65 

180 
250 
320 
540 
600 
660 
780 
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SECTION 1.  WORK ZONE SAFETY MEETINGS 

 

1.a) Prior to the commencement of work, a work zone safety meeting will be conducted with 
representatives of CTDOT Construction, Connecticut State Police (Local Barracks), 
Municipal Police, the Contractor (Project Superintendent) and the Traffic Control 
Subcontractor (if different than the prime Contractor) to review the traffic operations, 
lines of responsibility, and operating guidelines which will be used on the project. Other 
work zone safety meetings during the course of the project should be scheduled as 
needed. 

 

1.b) A Work Zone Safety Meeting Agenda, in Section 9 below, shall be developed and used at 
the meeting to outline the anticipated traffic control issues during the construction of this 
project.  Any issues that can’t be resolved at these meetings will be brought to the 
attention of the District Engineer and the Office of Construction. 

 
SECTION 2.  INSTALLING AND REMOVING TRAFFIC CONTROL PATTERNS 

 

2.a) Lane  Closures  shall  be  installed  beginning  with  the  advanced  warning  signs  and 
proceeding forward toward the work area. 

 

2.b) Lane Closures shall be removed in the reverse order, beginning at the work area, or end 
of the traffic control pattern, and proceeding back toward the advanced warning signs. 

 

2.c) Stopping traffic may be allowed: 
 

  As per the contract for such activities as blasting, steel erection, etc. 
 

  During paving, milling operations, etc. where, in the middle of the operation, it 
is necessary to flip the pattern to complete the operation on the other half of the 
roadway and traffic should not travel across the longitudinal joint or difference 
in roadway elevation. 

 

  To move slow moving equipment across live traffic lanes into the work area. 
 

2.d) Under certain situations when the safety of the traveling public and/or that of the workers 
may be compromised due to conditions such as traffic volume, speed, roadside 
obstructions, or sight line deficiencies, as determined by the Engineer and/or State Police, 
traffic may be briefly impeded while installing and/or removing the advanced warning  

 signs and the first ten traffic cones/drums only.  Appropriate measures shall be taken to 
safely slow traffic.  If required, State Police may use traffic slowing techniques, including 
the use of Truck Mounted Impact Attenuators (TMAs) as appropriate, for a minimum of 
one mile in advance of the pattern starting point.  Once the advanced warning signs and 
the first ten traffic cones/drums are installed/removed, the two TMAs and sign crew 
should continue to install/remove the pattern as described  in Section 4.c) below  and 
traffic shall be allowed to resume their normal travel. 

 

2.e) The Contractor must adhere to using the proper signs, placing the signs correctly, and 
ensuring the proper spacing of signs. 

 

2.f) Additional devices are required on entrance ramps, exit ramps, and intersecting roads to 
warn and/or move traffic into the proper travelpath prior to merging/exiting with/from the 
main line traffic.  This shall be completed before installing the mainline pattern past the 
ramp or intersecting roadway. 

 

2.g) Prior to installing a pattern, any conflicting existing signs shall be covered with an 
opaque material.  Once the pattern is removed, the existing signs shall be uncovered. 
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2.h) On limited access roadways, workers are prohibited from crossing the travel lanes to 
install and remove signs or other devices on the opposite side of the roadway.  Any signs 
or devices on the opposite side of the roadway shall be installed and removed separately. 

 
SECTION 3.  USE OF HIGH MOUNTED INTERNALLY ILLUMINATED FLASHING 

ARROW 
 

3.a) On limited access roadways, one Flashing Arrow shall be used for each lane that is 
closed.  The Flashing Arrow shall be installed concurrently with the installation of the 
traffic control pattern and its placement shall be as shown on the traffic control plan.  For 
multiple lane closures, one Flashing Arrow is required for each lane closed.  If conditions 
warrant, additional Flashing Arrows should be employed (i.e.: curves, major ramps, etc.). 

 

3.b) On  non-limited  access  roadways,  the  use  of  a  Flashing  Arrow  for  lane  closures  is 
optional. The  roadway  geometry,  sight  line distance,  and  traffic  volume  should  be 
considered in the decision to use the Flashing Arrow. 

 

3.c) The Flashing Arrow shall not be used on two lane, two-way roadways for temporary 
alternating one-way traffic operations. 

 

3.d) The Flashing Arrow board display shall be in the “arrow” mode for lane closure tapers 
and in the “caution” mode (four corners) for shoulder work, blocking the shoulder, or 
roadside work near the shoulder.   The Flashing Arrow shall be in the “caution” mode 
when it is positioned in the closed lane. 

 

3.e) The Flashing Arrow shall not be used on a multi-lane roadway to laterally shift all lanes 
of traffic, because unnecessary lane changing may result. 

 

3.f) If the required number of Flashing Arrows is not available, the traffic control pattern 
shall not be installed. 

 
SECTION 4.  USE OF TRUCK MOUNTED IMPACT ATTENUATOR VEHICLES 

(TMAs) 
 

4.a) For lane closures on limited access roadways, a minimum of two TMAs shall be used to 
install and remove traffic control patterns.   If two TMAs are not available, the pattern 
shall not be installed. 

 

4.b) On non-limited access roadways, the use of TMAs to install and remove patterns closing 
a lane(s) is optional.   The roadway geometry, sight line distance, and traffic volume 
should be considered in the decision to utilize the TMAs. 

 

4.c) Generally, to establish the advance and transition signing, one TMA shall be placed on 
the shoulder and the second TMA shall be approximately 1,000 feet ahead blocking the 
lane.  The flashing arrow board mounted on the TMA should be in the “flashing arrow” 
mode when taking the lane. The sign truck and workers should be immediately ahead of 
the second TMA.  In no case shall the TMA be used as the sign truck or a work truck. 
Once the transition is in place, both TMAs shall travel in the closed lane until all 
Changeable Message Signs, signs, Flashing Arrows, and cones/drums are installed. The 
flashing arrow board mounted on the TMA should be in the “caution” mode when 
traveling in the closed lane. 

 

4.d) A TMA shall be placed prior to the first work area in the pattern. If there are multiple 
work areas within the same pattern, then additional TMAs may be positioned at each 
additional work area as needed. The flashing arrow board mounted on the TMA should 
be in the “caution” mode when in the closed lane. 
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4.e) TMAs shall be positioned a sufficient distance prior to the workers or equipment being 
protected to allow for appropriate vehicle roll-ahead in the event that the TMA is hit, but 
not so far that an errant vehicle could travel around the TMA and into the work area.  For 
additional placement and use details, refer to the specification entitled “Type ‘D’ Portable 
Impact Attenuation System”.  Some operations, such as paving and concrete repairs, do 
not allow for placement of the TMA(s) within the specified distances.  In these situations, 
the TMA(s) should be placed at the beginning of the work area and shall be advanced as 
the paving or concrete operations proceed. 

 

4.f) TMAs should be paid in accordance with how the unit is utilized.  When it is used as a 
TMA and is in the proper location as specified, then it should be paid at the specified 
hourly rate for “Type ‘D’ Portable Impact Attenuation System”.  When the TMA is used 
as a Flashing Arrow, it should be paid at the daily rate for “High Mounted Internally 
Illuminated Flashing Arrow”.  If a TMA is used to install and remove a pattern and then 
is used as a Flashing Arrow, the unit should be paid as a “Type ‘D’ Portable Impact 
Attenuation System” for the hours used to install and remove the pattern, typically 2 
hours (1 hour to install and 1 hour to remove), and is also paid for the day as a “High 
Mounted Internally Illuminated Flashing Arrow”. 

 

4.g) If the required number of TMAs is not available, the pattern shall not be installed. 
 

SECTION 5.  USE OF STATE POLICE OFFICERS 
 

5.a) On limited access highways, the Engineer may determine that State Police Officers 
will be utilized for regional work zone traffic safety and enforcement operations in 
addition to project-related work zone assignments. State Police Officers shall be 
uniformed off-duty sworn Connecticut State Police Officers. Their services will also 
include the use of official State Police vehicles and associated equipment.   State 
Police Officers will be used on all limited access highways. State Police Officers will 
not be used on non-limited access highways unless specifically under their 
jurisdiction or authorized in writing by the Engineer. State Police Officers with 
official State Police vehicles will be used at such locations and for such periods as 
the Engineer deems necessary to control traffic operations and promote increased 
safety to motorists through the construction sites. 

 

5.b) On a weekly basis, the Contractor shall submit to the Engineer the state police 
request form (DPS-0691-C) as an indication of their scheduled operations for the 
following week.   This form shall be submitted no later than Wednesday Morning of 
the week prior to the scheduled operations.  The Engineer shall review this schedule 
and approve the type and number of Officers required by signing off under the 
“Completed by DOT’s Authorized Representative” line on Department of Public 
Safety Form DPS-0691-C.  Once the Engineer has approved the number of Officers 
requested the Engineer will fax the order to the Department of Public Safety’s 
Overtime Office. 

 

5.c) Prior to the start of operations, a meeting will be held with the Contractor, Trooper 
in charge   and   Engineer   to   review   the   Trafficperson   operations,   lines   of 
responsibility, and operating guidelines which will be used for the scheduled work. 

 

5.d) At least one Officer should be used per critical sign pattern.  Shoulder closures and right 
lane  closures  can  generally  be  implemented  without  the  presence  of  a  State  Police 
Officer.   Likewise in areas with moderate traffic and wide, unobstructed medians, left 
lane closures can be implemented without State Police presence.  Certain situations may 
require State Police presence, if one is available, even though the general guidelines 
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above indicate otherwise.  Examples of this include: nighttime lane closures; left lane 
closures with minimal width for setting up advance signs and staging; lane and shoulder 
closures on turning roadways/ramps or mainline where sight distance is minimal; and 
closures where extensive turning movements or traffic congestion regularly occur. 

 

5.e) Once the pattern is in place, the State Police Officer should be positioned in a non- 
hazardous  location  at  the  beginning  of  the  pattern  or  at  one  of  the  work  areas  not 
protected by a TMA.  If traffic backs up beyond the beginning of the pattern, then the 
State Police Officer should be repositioned prior to the backup to give warning to the 
oncoming motorists.  Where State Police Officer and TMA are in close proximity to each 
other, the TMA should be placed to protect the State Police Officer’s vehicle from 
oncoming traffic. 

 

5.f) Other functions of the State Police Officer(s) shall include: 
 

  *Assisting entering/exiting construction vehicles within the work area. 
 

  *Enhancing worker visibility/safety for workers in close proximity to the open 
travel lane(s). 

 

  Speed control of traffic within the work area. 
 

  Enforcement of speed and other motor vehicle laws within the work area. 
 

Typically, the State Police Officer should be out of the vehicle for the functions marked 
with an asterisk (*). 

 

5.g) State Police Officers assigned to a work site are to only take direction from the Engineer. 
 

5.h) There will be no separate payment to the Contractor for State Police Services. The 
direct cost of such services will be paid by the Department.  Indirect costs associated 
with scheduling and coordinating State Police shall be included under the Item – 
Maintenance and Protection of Traffic. 

 
SECTION 6.  USE OF (REMOTE CONTROLLED) CHANGEABLE MESSAGE SIGNS 

 

6.a) For lane closures on limited access roadways, one Changeable Message Sign shall be 
used in advance of the traffic control pattern.   Prior to installing the pattern, the 
Changeable Message Sign shall be installed and in operation, displaying the appropriate 
lane  closure  information  (i.e.:  Left  Lane  Closed  -  Merge  Right).    The  Changeable 
Message Sign shall be positioned ½ - 1 mile ahead of the lane closure taper. If the nearest 
Exit ramp is greater than the specified ½ - 1 mile distance, than an additional Changeable 
Message Sign shall be positioned a sufficient distance ahead of the Exit ramp to alert 
motorists to the work and therefore offer them an opportunity to take the exit. 

 

6.b) On non-limited access roadways, the use of Changeable Message Signs for lane closures 
is optional.  The roadway geometry, sight line distance, and traffic volume should be 
considered in the decision to use the Changeable Message Sign. 

 

6.c) The advance Changeable Message Sign is typically placed off the right shoulder, 5 feet 
from the edge of pavement.   In areas where the Changeable Message Sign cannot be 
placed beyond the edge of pavement, it may be placed on the paved shoulder with a 
minimum of five (5) traffic drums placed in a taper in front of it to delineate its position. 
The advance Changeable Message Sign shall be adequately protected if it is used for a 
continuous duration of 36 hours or more. 

 

6.d) When the Changeable Message Signs are no longer required, they should be removed 
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from the clear zone and have the display screen cleared and turned 90  away from the 
roadway. 

 

6.e) The Changeable Message Sign generally should not be used for generic messages (ex: 
Road Work Ahead, Bump Ahead, Gravel Road, etc.). 

 

6.f) The  Changeable  Message  Sign  should  be  used  for  specific  situations  that  need  to 
command the motorist’s attention which cannot be conveyed with standard construction 
signs (Examples include: Exit 34 Closed Sat/Sun - Use Exit 35, All Lanes Closed - Use 
Shoulder, Workers on Road - Slow Down). 

 

6.g) Messages  that  need  to  be  displayed  for  long  periods  of  time,  such  as  during  stage 
construction, should be displayed with construction signs.  For special signs, please 
coordinate with the Office of Construction and the Division of Traffic Engineering for 
the proper layout/dimensions required. 

 

6.h) Section 11 below which contains the messages that are allowed on the Changeable 
Message Sign. For  any  other  message(s),  approval  must  be  received  from  
the  Office  of Construction prior to their use. No more than two (2) displays shall be used 
within any message cycle. 

 
6.i) If the required number of Changeable Message Signs is not available, the pattern shall 

not be installed. 
 

SECTION 7.  USE OF (REMOTE CONTROLLED) CHANGEABLE MESSAGE SIGNS 
WITH RADAR 

 

7.a) (Remote  Controlled)  Changeable  Message  Signs  with  Radar  shall  be  used  when 
specified, or as directed by the Engineer. 

 

7.b) The typical placement of a (Remote Controlled) Changeable Message Sign with Radar is 
in the work zone portion of the traffic control pattern. 

 

7.c) The typical usage of the (Remote Controlled) Changeable Message Sign with Radar is to 
display a message when a preset speed is exceeded. The sign will blank when no vehicles 
are present. 

 

7.d) The preset speed for activating the message should be set 5-10 MPH above the posted, or 
desired, speed. 

 

7.e) Section 12 below which contains the messages that are allowed on the (Remote 
Controlled) Changeable Message Sign with Radar.  For any other message(s), approval 
must be received from the Office of Construction prior to their use. No more than two (2) 
displays shall be used within any message cycle. 

 
SECTION 8.  USE OF TRAFFIC DRUMS AND TRAFFIC CONES 

 

8.a) Traffic drums shall be used for taper channelization on limited-access roadways, ramps, 
and turning roadways and to delineate raised catch basins and other hazards. 

 

8.b) Traffic drums shall be used in place of traffic cones in traffic control patterns that are in 
effect for more than a 72-hour duration. 

 

8.c) Traffic Cones less than 42 inches in height shall not be used on limited-access roadways 
or on non-limited access roadways with a posted speed limit of 45 mph and above. 

 

8.d) Typical spacing of traffic drums and/or cones shown on the Traffic Control Plans in the 
Contract are maximum spacings and may be reduced to meet actual field conditions as 
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required. 
 

SECTION 9.  GENERAL 
 

9.a) If the required minimum number of signs and equipment (i.e. one High Mounted 
Internally Illuminated Flashing Arrow for each lane closed, two TMAs, Changeable 
Message Sign, etc.) are not available, the traffic control pattern shall not be installed. 

 

9.b) The Contractor shall have back-up equipment (TMAs, High Mounted Internally 
Illuminated Flashing Arrow, Changeable Message Sign, construction signs, cones/drums, 
etc.) available at all times in case of mechanical failures, etc.  The only exception to this 
is in the case of sudden equipment breakdowns in which the pattern may be installed but 
the Contractor must provide replacement equipment within 24 hours. 

 

9.c) Failure of the Contractor to have the required minimum number of signs and equipment, 
which results in the not being installed, shall not be a reason for a time extension. 

 

9.d) In cases of legitimate differences of opinion between the Contractor and the Inspection 
staff, the Inspection staff shall err on the side of safety. The matter shall be brought to 
the District Office for resolution immediately or, in the case of work after regular 
business hours, on the next business day. 

 
 

SECTION 10.   WORK ZONE SAFETY MEETING AGENDA 
 

1)  Review Project scope of work and time. 
 

2)  Review Prosecution and Progress of the Special Provisions. 
 

3)  Review Specification 104 – Trafficperson (Municipal Police Officer) and Specification 105 – 
Trafficperson (Uniformed Flagger)  

 

4)  Review Specification 103 – Maintenance and Protection of Traffic, including “Work Zone 
Safety Procedures”. 

 

5)  Review Contractor’s schedule and method of operations. 
 

6)  Review areas of special concern: ramps, turning roadways, medians, lane drops, etc. 
 

7)  Open discussion of work zone questions and issues. 
 

8)  Discussion of review and approval process for changes in contract requirements as they 
relate to work zone areas. 

  



State Project No. 088-179 
CTfastrak ITS & Communications Systems Rev. Date 6/2013 

Page 36 of 25 Specification 103 – Maintenance and Protection of Traffic 

 

 

 
SECTION 11.   WORK ZONE SAFETY PROCEDURES - ALLOWABLE MESSAGES 

FOR CHANGEABLE MESSAGE SIGNS 
 
 
 
Message No. Frame 1 Frame 2 Message No. Frame 1 Frame 2 

 
1  LEFT 

LANE 
CLOSED 

MERGE 
RIGHT 

9  LANES 
CLOSED 
AHEAD 

REDUCE 
SPEED 

 
2  2 LEFT 

LANES 
CLOSED 

MERGE 
RIGHT 

10  LANES 
CLOSED 
AHEAD 

USE 
CAUTION 

 
3  LEFT 

LANE 
CLOSED 

REDUCE 
SPEED 

11 WORKERS 
ON 

ROAD 

REDUCE 
SPEED 

 
4  2 LEFT 

LANES 
CLOSED 

REDUCE 
SPEED 

12 WORKERS 
ON 

ROAD 

SLOW 
DOWN 

 
5 RIGHT 

LANE 
CLOSED 

MERGE 
LEFT 

13 EXIT XX 
CLOSED 

USE 
EXIT YY 

 
6 2 RIGHT MERGE 14 EXIT XX FOLLOW
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LANES 
CLOSED 

LEFT CLOSED 
USE YY 

DETOUR 

 
7 RIGHT 

LANE 
CLOSED 

REDUCE 
SPEED 

15 2 LANES 
SHIFT 
AHEAD 

USE 
CAUTION 

 
8 2 RIGHT 

LANES 
CLOSED 

REDUCE 
SPEED 

16 3 LANES 
SHIFT 
AHEAD 

USE 
CAUTION 

 
 
 
 

SECTION 12.   WORK ZONE SAFETY PROCEDURES - ALLOWABLE MESSAGES 
FOR CHANGEABLE MESSAGE SIGN WITH RADAR 

 
 
 
Message No. Frame 1 Frame 2 Message No. Frame 1 Frame 2 

 
1  TOO 

FAST 
SLOW 4 
DOWN 

 
 
 

2 TOO FAST 5 
SLOW 
DOWN 

 
3  YOU’RE 

SPEEDING 
FINES 6 

DOUBLE 
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SPECIFICATION 104 – TRAFFICPERSON (MUNICIPAL POLICE OFFICER) 
 
 

SPECIFICATION 105 – TRAFFICPERSON (UNIFORMED FLAGGER) 
 
 
 
 

DESCRIPTION 
 
 

Under this item the Contractor shall provide the services of Trafficperson of the type and number, 
and for such periods, as the Engineer approves for the control and direction of vehicular traffic and 
pedestrians.  Trafficperson requested solely for the contractor’s operational needs will not be 
approved for payment. 

 
 

CONSTRUCTION METHOD 
 
 

Prior to the start of operations on the project requiring the use of Trafficperson, a meeting will 
be held with the Contractor, Trafficperson agency or firm, Engineer, and State Police, if 
applicable,  to  review  the  Trafficperson  operations,  lines  of  responsibility,  and  operating 
guidelines which will be used on the project.  A copy of the municipality’s billing rates for 
Municipal Police Officers and vehicles, if applicable, will be provided to the Engineer prior to 
start of work. 

 
On a weekly basis, the Contractor shall inform the Engineer of their scheduled operations for the 
following week and the number of Trafficperson requested. The Engineer shall review this 
schedule and approve the type and number of Trafficperson required. In the event of an 
unplanned, emergency, or short term operation, the Engineer may approve the temporary use of 
properly clothed persons for traffic control until such time as an authorized Trafficperson may be 
obtained. In no case shall this temporary use exceed eight (8) hours for any particular operation. 

 
If the Contractor changes or cancels any scheduled operations without prior notice of same as 
required by the agency providing the Trafficperson, and such that Trafficperson services are no 
longer required, the Contractor will be responsible for payment at no cost to the Department of 
any show-up cost for any Trafficperson not used because of the change. Exceptions, as approved 
by  the  Engineer,  may  be  granted  for  adverse  weather  conditions  and  unforeseeable  causes 
beyond the control and without the fault or negligence of the Contractor. 

 
Trafficperson assigned to a work site are to only take direction from the Engineer. 

 
Trafficperson shall wear a high visibility safety garment that complies with OSHA, MUTCD, 
ASTM Standards and the safety garment shall have the words "Traffic Control" clearly visible 
on the front and rear panels (minimum letter size 2 inches (50 millimeters)).  Worn/faded safety 
garments that are no longer highly visible shall not be used. The Engineer shall direct the 
replacement of any worn/faded garment at no cost to the State. 
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A Trafficperson shall assist in implementing the traffic control specified in the Maintenance and 
Protection of Traffic contained elsewhere in these specifications or as directed by the Engineer. 
Any situation requiring a Trafficperson to operate in a manner contrary to the Maintenance and 
Protection of Traffic specification shall be authorized in writing by the Engineer. 

 
Trafficperson shall consist of the following types: 

 
Uniformed Law Enforcement Personnel:  Law enforcement personnel shall wear the high 
visibility safety garment provided by their law enforcement agency. If no high visibility safety 
garment is provided, the Contractor shall provide the law enforcement personnel with a garment 
meeting the requirements stated for the Uniformed Flaggers’ garment. 

 
Law Enforcement Personnel may be also be used to conduct motor vehicle enforcement 
operations in and around work areas as directed and approved by the Engineer. 

 
Municipal  Police  Officers:  Uniformed  Municipal  Police  Officers  shall  be  sworn  Municipal 
Police Officers or Uniformed Constables who perform criminal law enforcement duties from the 
Municipality  in  which  the  project  is  located.  Their services will also include an official 
Municipal Police vehicle when requested by the Engineer. Uniformed Municipal Police Officers 
will be used on non-limited access highways.  If Uniformed Municipal Police Officers are 
unavailable, other Trafficperson may be used when authorized in writing by the Engineer. 
Uniformed Municipal Police Officers and requested Municipal Police vehicles will be used at 
such locations and for such periods as the Engineer deems necessary to control traffic operations 
and promote increased safety to motorists through the construction sites. 

 
Uniformed Flagger:  Uniformed Flaggers shall be persons who have successfully completed 
flagger training by the American Traffic Safety Services Association (ATSSA), National Safety 
Council (NSC) or other programs approved by the Engineer. A copy of the Flagger’s training 
certificate shall be provided to the Engineer before the Flagger performs any work on the project. 
Uniformed Flaggers shall conform to Chapter 6E, Flagger Control, in the Manual of Uniformed 
Traffic Control Devices (MUTCD) and shall wear high-visibility safety apparel, use a 
STOP/SLOW paddle that is at least 18 inches (450 millimeters) in width with letters at least 6 
inches (150 millimeters) high.  The paddle shall be mounted on a pole of sufficient length to be 6 
feet (1.8 meters) above the ground as measured from the bottom of the sign. 

 
Uniformed Flaggers will only be used on non-limited access highways to control traffic 
operations when authorized in writing by the Engineer. 

 
 
 
METHOD OF MEASUREMENT 

 
 
Services of Trafficperson will be measured for payment by the actual number of hours worked by 
each Trafficperson rendering services approved by the Engineer.  The Department will pay only 
for Trafficperson employed within the limits of construction, project right of way of the project or 
along detours authorized by the Engineer to assist the motoring public through the construction 
work zone.  Services for continued use of a detour or bypass beyond the limitations approved by 
the Engineer, for movement of construction vehicles and equipment, or at locations 



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

Page 1 of 2 Specification 106 – Construction Communication Equipment 

 

 

 
where traffic is unnecessarily restricted by the Contractor’s method of operation, will not be 
measured for payment. 

 
A Trafficperson shall not work more than twelve hours in any one twenty-four hour (24 hour) 
period. If a Trafficperson is an employee on the Contractor’s payroll, payment under the item 
“Trafficperson (Uniformed Flagger)” will be made only for those hours when the Contractor’s 
employee is performing Trafficperson services. 

 
Travel time will not be measured for payment for services provided by Uniformed Municipal 
Police Officers or Uniformed Flaggers. 

 
Mileage fees associated with any Trafficperson services will not be measured for 

payment. Safety garments and STOP/SLOW paddles will not be measured for 

payment. 
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SPECIFICATION 106 – CONSTRUCTION COMMUNICATION EQUIPMENT 
 
 
 
 
DESCRIPTION 

 
 
Under this item, for the duration of all installation and testing work the Contractor shall provide: 

 
 Communication equipment for use by the inspection personnel. This item shall 

include all necessary equipment, accessories, material and labor to put the system into 
operation.  Provisions shall also be made to maintain all provided communication 
equipment and any additional communication equipment assigned to the project, as 
directed by the Engineer. 

 

 A toll-free, reservation-less telephone conference call account for the use of the 
Engineer. 

 
 
MATERIALS 

 
 
The equipment for this item shall comply with the following:  A hand held cellular phone capable 
of communicating digitally between units with two-way radio feature.  This item shall include all 
necessary equipment, accessories (including but not limited to car charger and holster), materials, 
labor and maintenance to make the system operational.  In addition, the phones shall have voice 
mail, caller ID and call waiting. 

 
 
CONSTRUCTION METHODS 

 
 
The Contractor shall submit three (3) proposals for both the communication equipment described 
herein and forward to the Engineer for approval. The Department will provide the Contractor 
with the estimated quantity of phones required for inspection personnel. 

 
The three proposals may be for either rental or purchase of equipment that is new or of like-new 
condition and meeting the specification requirements.  Also, the three proposals must indicate the 
minimum and maximum number of phones that will be allotted.  The Engineer will have ten (10) 
business days from receipt of the proposals to inform the Contractor of its selection.  Once 
approved, the contractor shall order the equipment, and have it installed and operating within 
fifteen (15) business days. 

 
The Contractor will furnish to the State, a copy of the monthly call record for each phone when 
submitting the billing invoices for the communication equipment. 

 
All equipment and associated materials will remain the property of the Contractor upon 
completion of the project unless otherwise specified by the Engineer in writing. 
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telephone conference call account described herein and forward to the Engineer for approval. 
 
The Engineer will have ten (10) business days from receipt of the proposals to inform the 
Contractor of its selection. Once approved, the contractor shall activate the account within five 
(5) working days. 

Once activated, the Engineer will act as the “moderator” and control all associated PIN numbers. 

The Contractor will furnish to the State, a copy of the detailed monthly account history when 
submitting the billing invoices for the telephone conference call account. 

 
 
 
 
BASIS OF PAYMENT 

 
 
 
The item, “Construction Communication Equipment”, shall be paid for at the actual detailed 
monthly account history for services approved by the Engineer, plus a 5% markup. 
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SPECIFICATION 108 – CONTRACTOR QUALITY CONTROL PROGRAM 
(MINIMUM BID) 

 
 
 
 
DESCRIPTION 

 
 
Under this item, the Contractor shall furnish the services of one of its management staff to serve 
as Quality Control Manager (QCM) for the project. The QCM shall have demonstrated 
experience implementing a QC program, report directly to upper management, and shall have the 
authority to issue stop work orders.  Additional contractor personnel performing Quality Control 
Program activities shall be experienced and qualified and adhere to the details of the Program. 

 
Submitted as part of the Design Documentation (see Specification 100 – General Provisions), the 
Contractor shall also establish, maintain, and implement a written Quality Control Program 
tailored to the complexity and scope of the work.  The written Quality Control Program shall 
provide a comprehensive description of the planning, monitoring and reporting program the 
Contractor intends to implement to ensure and document the quality of the work.  The Quality 
Control Program shall cover, as a minimum, the following elements:  Organization, Document 
Control, Design Control, Procurement Control, Control of Subcontractors, Special Process 
Control, Inspection, Non-Conforming Items, and Records.  The Quality Control Program shall 
identify and list critical, major, and routine items, which shall be used to differentiate the level of 
reporting, inspection, and attention throughout the process. The Program shall be designed to 
minimize deviations from the contract documents in materials and/or workmanship by monitoring 
and documenting the quality of the Contractor’s services, with particular emphasis on the 
following basic principles: 

 
 Satisfaction of contractual requirements 

 

 Construction conformance with design 
 
 
The Quality Control Program shall include a method for identifying and resolving any deviations 
from the contract documents while maintaining the project schedule.  The Quality Control 
Program shall include a method to prevent similar deviations from occurring once a deviation has 
been identified and resolved. 

 
The Quality Control Program is neither intended to relieve the Contractor from its responsibility 
under the Contract, nor to replace the external inspections of the work carried out by, or on behalf 
of, the Engineer. 
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Submittals 

 
(1) The Quality Control Manager shall be designated by name, in writing, with a resume of his 

qualifications, submitted within the requirements of Notice to Contractors - Specialized Work 
and Qualifications, for acceptance by the Department.  The Quality Control Manager   shall 
not be changed without prior written notice to the Department. 

 
The QCM must be an individual with demonstrated experience implementing a QC program 
and supervising inspectors.  This experience shall include at least 7 years of Quality Control 
(QC) background in any combination of the following areas: 

 
 Field inspection experience 

 

 Construction phase experience relevant to the type of work and the scope of the 
project 

 

 Previous experience as a Quality Control Professional 
 

 Substitutions allowed – 4 years for Bachelors Degree in CE, CE Tech., 
Construction Management, or Construction Engineering; (2 years for 
Associates Degree in a related field); 4 years for NICET IV certification; (2 
years for a NICET III certification) 

 
 

In addition, the QCM shall have the following special experience: 
 

 Prior supervisory experience 
 

 Documented training in quality control principles 
 
 
(2) As part of the Design Documentation (see Specification 100 – General Provisions), the 

Contractor shall prepare and submit for acceptance by the Department, a Quality Control 
Program, in accordance with all requirements of this specification.  The Engineer reserves the 
right to audit this Program on behalf of the Department.  The Contractor shall modify the 
Program as needed to meet the requirements of this specification.  The Quality Control 
Program shall be recognized as a flexible program that shall be subject to revisions and 
amendments, as required, in response to actual site conditions, work methods, and in response 
to deviations encountered and corrected throughout the Project. 

 
Sample forms and reports intended to be used to assure compliance with this Specification 
shall be included with the initial submittal of the Quality Control Program.  Samples forms 
and reports shall include but are not limited to: 

 
 Sample document control tracking form 
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 Sample design control tracking form 

 

 Sample material receiving inspection report 
 

 Sample inspection forms 
 

 Sample special process control forms 
 

 Sample non-conformance report 
 

 Sample daily and monthly reports 
 
 

The QCM, Project Manager and Project Executive shall sign the final QC Program 
submission and any revisions or amendments thereto.  Any revisions or amendments made to 
the QC Program should be submitted to the Engineer for acceptance. 

 
Subcontractors, fabricators and suppliers, as defined in the QC Program, shall have their own 
QC Program or an addendum to the Contractor’s QC Program, and shall comply with all 
conditions of this item. 

 
(3) The Contractor shall be required to produce and submit to the Engineer on a monthly basis, 

daily inspection reports as described in Section 10 of this specification. 
 
The Contractor shall document all methods instituted to ensure compliance with its Quality 
Control Plan and provide this information to the Department in their monthly submittals. 

CONSTRUCTION METHODS 

Organization 
 

This section shall describe the Contractor’s organization, including reporting relationships within 
and external to the Contractor’s organization.  The name of the QCM shall be clearly stated and 
this individual shall report directly to upper management, independent of 
manufacturing/construction.  Duties and responsibilities within the said organization shall be 
stated. An organizational chart shall be prepared to graphically depict the Contractor’s 
organizational structure and major reporting lines and relationships.  The organization plan shall 
clearly state the hierarchy between the QCM and upper management and shall define the role of 
each person in the resolution of QA/QC issues. 

 
Document Control 

 
This section shall describe the methods used by the Contractor and the QCM to control the use of 
the various design documents, shop drawings, procedures, etc. to assure that only the latest 
reviewed documents are used and are distributed to the individuals performing the Work.  Recall 
of documents which have been superseded or revised shall be implemented.  The Contractor shall 
describe the process used to determine what submittals are required by the Contract and the 
system used to track these submittals and their current status.  The Contractor’s submittal 
schedule required under Specification 109 – Document Control Specialist (Minimum Bid), shall 



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

 

Page 4 of 9 Specification 108 – Contractor Quality Control Program 

 

 

 
be included in the Quality Control Program for reference and use in complying with this section 
of the specification. 

 
Design Control 

 
This section shall describe how the Contractor and the QCM controls any Design process (i.e. 
working and shop drawings), for which it is responsible.  This should include the selection of 
design input data; checking for correctness, completeness, compatibility and format, and 
reviewing and approving design output documents prior to submission to the Department.  When 
submitting working and shop drawings to the Engineer for review, documentation should be 
provided with evidence that these documents have been reviewed by the Contractor prior to 
submission including sign off from the person responsible for the review and the QCM. 

 
Procurement Control 

 
This section shall describe the methods used by the Contractor and the QCM to assure that all 
materials/equipment purchased for the work are as specified.  Included shall be provisions for the 
review of purchase documents to assure that correct details have been specified, including 
specification, grade, type, color, or other aspects as required by Specifications and Drawings. 
The Contractor shall describe receiving inspection activities performed, to determine that the 
correct material/equipment has been delivered.  This activity should be documented on a 
“Material Receiving Inspection Report” and shall include documentation of inspections 
performed and review of material test reports, certificates of conformance or other documentation 
required by the Contractor.  A list of items requiring a Materials Certificate and/or Material 
Certified Test Report will be developed by the Contractor and approved by the Engineer.  The 
“Material Receiving Inspection Report” will include the Materials Certificate and/or Material 
Certified Test Report for all these items. 

 
As a minimum, receiving inspections will be performed on the following materials: 

 
 Materials requiring a Certificate of Compliance 
 Source Controlled Material not inspected at the manufacturer 
 Job Controlled Materials (other than concrete, bituminous and soils) which require 

tracking for testing or payment purposes 
 Equipment that is to be incorporated into the work. 

 
After completion of receiving inspection activities, the form, along with associated documents, 
should be submitted to the Engineer. 

 
Control of Subcontractors, Fabricators and Suppliers 

 
Subcontractors, fabricators and suppliers, as defined in the QC Program, shall have their own QC 
Program or an addendum to the Contractor’s QC Program, which shall comply with all 
conditions of this item.  The Contractor shall be responsible for reporting on QC activities 
performed by subcontractors, fabricators and suppliers working on routine items to assure 
compliance with this Specification. 
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It is the Contractor’s responsibility to notify all subcontractors, fabricators, and suppliers of the 
specification requirements of the various Contract Documents.  This section shall describe the 
methods used by the Contractor and the QCM to assure that all the applicable requirements of the 
Contract are passed on to the subcontractors, fabricators and suppliers.  Included in this section 
are the methods used by the Contractor and the QCM to monitor and control the quality of the 
work performed by subcontractors, fabricators and suppliers, and obtain the required quality 
records. 

 
For fabrication under the terms of the Contract, the Contractor must notify the Engineer as to the 
source of supply and place of fabrication, including component parts. In order to assign 
inspection personnel, it will be necessary that the notification include the date of beginning of 
fabrication and the date the material is to be delivered to the project.  Any material requiring 
inspection which is fabricated without notification or approval shall not be incorporated into the 
work. Properly documented mill test reports must be furnished by suppliers.  The Contractor 
must be aware that the governing specifications prohibit the start of fabrication prior to the 
submission and review of shop drawings. 

 
Inspection 

 
This section shall describe how the Contractor and the QCM will assure that the specified quality 
of materials and workmanship has been achieved. The Contractor’s program is not related to any 
inspection carried out by the Engineer on behalf of the Department.  Inspection will include the 
identification and tracking of the quality characteristics (metrics) used to verify that the level of 
quality of materials and workmanship conforms to the requirements of the contract documents. 
The Contractor shall describe the system, including but not limited to, checks, inspections, 
surveillances, or a combination of such methods, to assure that all materials and workmanship are 
in conformance with the contract documents. The Quality Control Program shall identify the 
reporting requirements for each, and these reporting requirements will be approved by the 
Engineer. 

 
The QCM shall be familiar with all aspects of the work and no work shall be performed on these 
items without the knowledge and oversight of the QCM.  The Quality Control Program shall 
define specific means and methods that will be employed to minimize, identify, resolve and 
prevent similar deviations from the contract documents in regards to materials and and/or 
workmanship.  Quality control reporting forms shall be developed to document the work 
performed by the QCM and related staff.   The forms shall be signed supervisory field personnel 
and the QCM to document conformance for the work being performed.  All work performed by 
the QCM and related staff shall be documented and included in the QCM’s monthly reports. 

 
It is not expected that a specific quality control report be developed for all items but one shall be 
implemented when necessary, as determined by the QCM or the Engineer.   The Quality Control 
Program should include specific guidelines for each of these items to show means and methods 
that will be employed to minimize, identify, resolve and prevent similar deviations from the 
contract documents in regards to materials and/or workmanship. All work performed by the QCM 
and related staff shall be documented and included in the QCM’s monthly reports. 
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Special Process Control 

 
This section shall describe the measures used to assure that any special process such as but not 
limited to:  welding, high strength bolting, nondestructive examination, critical coatings, surveys, 
control of critical tolerances, etc., are controlled by procedures that are described in and comply 
with the Contractor’s approved QC Program, and that the results are properly documented and in 
conformance with the contract documents.  In addition, where required by specification, the 
process, personnel, and equipment shall be qualified prior to the work activity; the Contractor 
shall describe the method used to verify, document and track these requirements. 

 
Non-Conforming Items 

 
This section shall describe the protocol(s) for correcting any material and/or workmanship not in 
compliance with the contract documents, and the reporting requirements for documenting any 
non-compliance and subsequent corrective measures and issue resolution.  The Contractor shall 
implement the use of non-conformance reports to document actions taken to identify, resolve and 
prevent similar deviations.  The non-conformance reports shall include signatures of the 
responsible persons for each process of the corrective action taken. Upon resolution of a non- 
conformance issue, the QC Program shall be revised to identify preventive measures that will be 
taken to prevent similar deviations. Supervisory field personnel involved in the work shall be 
informed of any changes implemented to avoid similar deviations. 

 
Non-compliance notices issued by the Engineer shall be addressed and resolved to the satisfaction 
of the Engineer.  Upon resolution, the QC Program shall be revised to identify preventive 
measures that will be taken to prevent similar deviations.  Supervisory field personnel involved in 
the work shall be informed of any changes implemented to avoid similar deviations. 

 
This section shall also include the provisions for Department or Engineer participation in such 
resolution when disposition decisions are beyond the competence or authority of the Contractor. 

 
Records 

 
This section shall describe how various records generated by the Contractor are originated and 
maintained, received, filed, protected, and authenticated.  Quality Control Records required for 
submittal to the Engineer shall be described.  Record retention of 5 years after acceptance of the 
Contract shall be documented. 

 
Reporting 

 
QA/QC Inspection Reports 

 
The Contractor shall be required to produce and submit to the Engineer monthly inspection 
reports in accordance with all requirements of this specification.   The monthly reports shall 
include the daily inspection reports for that month, as well as other reporting documents as 
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specified under this item. The Quality Control Program shall clearly define what information will 
be provided as part of the monthly reports. 

 
Daily reports shall include documentation of all activities performed by the QCM and other 
personnel specific to this Specification.  Any forms utilized relative to this Specification shall be 
included with daily reports. 

 
The monthly reports shall include a summary of work performed specific to this Specification 
with attention to document control, design control, procurement control, control of 
subcontractors, special process control, inspection and non-conforming items.  For any month 
that a non-conformance report is issued, either by the Contractor or the Engineer, actions taken to 
resolve the non-conformance report shall be reported.  Updates in the monthly report shall 
continue until the non-conformance report is resolved.  Once resolved, the monthly report shall 
document that supervisory field personnel involved in the work have been informed of any 
changes implemented to avoid similar deviations.  Any revisions or amendments made to the QC 
Program shall be documented in the monthly report, once submitted and accepted by the 
Engineer. 

 
Monthly reports shall include a one (1) month “look ahead” with expected QC efforts and 
procedures for critical, major and routine items. 

 
Monthly reports shall be submitted to the Engineer by the fifth (5th) business day each month. 
Except as otherwise authorized by the Engineer, monthly submissions after the due date are 
considered late. 

 
QA/QC Meetings:  Meetings will be held specific to the Quality Control Program.  The 
Contractor, represented by a minimum of the QCM, shall participate with the Engineer, bi- 
weekly or at the Engineer’s request, in the review an evaluation of all items related to this 
specification. 

 
 
 
METHOD OF MEASUREMENT 

 
 
Within forty (40) business days of the award of the Contract, the Contractor shall submit to the 
Engineer for approval a cost breakdown of the lump sum price set forth in Exhibit 4 for this 
Specification.  The cost breakdown must include substantiation showing that the cost 
breakdowns submitted are reasonable based on the Contractor’s lump sum proposal.  The cost 
breakdown must show: 

 
 The development costs to prepare the Quality Control Program – such costs may not exceed  

          20% of the total cost of the item. 
 

 The monthly cost to provide the services of the Quality Control Manager and 
implement the Quality Control Program, including costs for all inspections, 
monitoring, inventory, daily logs, reports, meetings, record keeping databases, and all 
materials, equipment, 
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labor and work incidental of this service shall be paid as a per month cost and shall be 
derived by taking this cost divided by the number of contract months. 

 
 
Upon approval of the payment schedule by the Engineer, payments for work performed will be 
made as follows: 

 
 Upon acceptance of the Quality Control Program, the lump sum development cost 

from the payment schedule will be certified for payment. 
 

 Upon receipt of the reports required each month as per this specification, the per- 
month cost for “Contractor Quality Control Program” will be certified for payment. 

 
 
BASIS OF PAYMENT 

 
 
Payment will include all materials, tools, equipment, and labor incidental to the completion of 
this Item for the duration of the Project. This service shall be paid for at the contract lump sum 
price for “Contractor Quality Control Program (Minimum Bid)” complete, which price shall 
include all inspections, monitoring, inventory, daily logs, reports, meetings, record keeping, and 
all materials, equipment, labor and work incidental of this service.  The lump sum price shall not 
be included in the negotiated total system implementation cost as defined in Specification 100 – 
General Provisions. The lump sum price will be certified for payment as described in “Method of 
Measurement” subject to the following conditions: 

 
1.  Failure of the Contractor to provide a Quality Control Manager or Quality Control 

Program,  as required by this specification, will result in a Five (5) percent reduction 
to the monthly payment for each day that is not covered as required by this 
specification. A day is defined as any twenty four (24) hour period, or any portion 
thereof.  The total deduction for any calendar month may exceed the monthly payment 
for the item. 

 
2.  Any monthly QA/QC report that is submitted late, without authorization from the 

Engineer, will result in a one (1) percent per day per report reduction of the entire 
Contractor Quality Control Program monthly payment for each day that the report has 
been  submitted  late,  up  to  a  maximum of  twenty  percent  (20%)  of  the  monthly 
payment per report. 

 
3.   Should the Contractor fail to continuously provide a Quality Control Manager or 

Quality Control Program including all reports, as required by this specification, the 
Engineer may withhold all contract payments until such time as all requirements are 
satisfied.  Contract payments may be withheld when either of the following conditions 
apply: 

 
a.   If the deduction under Item nos. 1 and/or 2 exceeds the monthly payment for the 

item in any calendar month 
b.   If deductions under Item nos. 1 and/or 2 exceed ten percent (10%) of the monthly 

payment for the item for any three (3) months in any twelve (12) month period 
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4.   Failure by the Contractor to comply with the requirements of this specification shall 
result in the replacement of the Quality Control Manager at the Engineer’s request. 
Additionally, the Contractor may be found in violation of the Contract Master 
Agreement.  

 
5.   Only one monthly payment will be made for each calendar month regardless of the 

number of personnel required to complete the specified work. 
 

6.   In the event the project extends beyond the original completion date by more than 
thirty (30) calendar days, and a time extension is granted to the Contractor, the 
Department may require the continuation of the “Contractor Quality Control Program” 
which shall be paid at the per-month cost for “Contractor Quality Control Program”. 
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SPECIFICATION 109 – DOCUMENT CONTROL SPECIALIST (MINIMUM BID) 

 
 
 
 
DESCRIPTION 

 
 
Under this item the Contractor shall furnish the services of one of its administrative employees, 
entitled Document Control Specialist, who will ensure that the Contractor and all other parties as 
designated by the Engineer will prepare, status, electronically file and send all project 
correspondence and drawings utilizing a document control system as established and maintained 
by the Department.  The primary function of the document control system is to ensure timely 
processing of all contract documentation in coordination with the project schedule.  This 
document control system will also provide uniform project information and reporting.  The 
Document Control Specialist shall be designated by name, in writing with a resume of their 
qualifications, within five (5) business days of the award of the Contract and shall not be changed 
without prior written notice to the Department. This person shall be consistent with the individual 
identified in the Contractor’s proposal or the Contractor shall provide suitable justification for the 
change. 

 
The Document Control Specialist shall be knowledgeable of the status of all contract 
documentation aspects of the work throughout the length of the Contract.  The Contractor shall 
prepare and maintain the contract documentation utilizing the latest version of Primavera 
Contract Manager (PCM) software (formerly known as Primavera Expedition) approved by the 
Department (currently Version 14).  The document control system will be physically located in a 
secure location designated by the Department.  The Contractor will directly access the document 
control system via the internet.  The Department will provide the Contractor access to the latest 
version of PCM and a common file server.  All references to the use of PCM and the common file 
server below shall refer to the Department’s shared document control system as described above. 
All information that resides on the shared document control system shall become the sole 
property of the Department. 

 
 
 
 
DOCUMENTATION REQUIREMENTS 

 
 
All correspondence for the project shall be produced and controlled using PCM, including, but 
not limited to: transmittals, meeting minutes, requests for information (RFI’s), requests for 
change (RFC’s), submittals, field memos, notices, letters, and punch lists.  All common 
correspondence files (submittals, requests, answers, changes, reports, minutes, agendas, letters, 
etc) shall be generated from, and stored within the common file server, including any and all file 
attachments.  Submittals, including shop drawings, working drawings, catalog cuts, material 
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certifications, and all documentation required by contract, shall be submitted electronically via 

 

 

PCM.  The Contractor is responsible for coordinating the overall creation and submission of all 
project documentation to meet the requirements of the project schedule and specifications.  The 
Contractor is encouraged to supply the Department with corporate logos, formats, Sybase 
Infomaker files, etc. to facilitate the creation and utilization of custom forms and reports. 

 
The named Document Control Specialist shall be designated as the Submittal Coordinator within 
PCM and will be responsible for maintaining information related to the responsibility, status, 
elapsed time since submission, held time, start/finish times, and a history of all submittal 
revisions.  A submittal log must be maintained to indicate the latest construction submittals sent 
and received and the distribution of these drawings to the Department.  Each submittal (shop 
drawing, working drawing, product data, samples, etc) must be individually entered, tracked, and 
the status maintained, including all revisions.  The Contractor is responsible to utilize the latest 
approved drawings as identified in the control system.  All revisions are to be logged into the 
control system, describing each change. 

 
All meeting minutes shall be logged into the control system.  The Contractor is responsible to 
utilize meeting minutes and respond (electronically) to meeting minute items assigned to the 
Contractor. 

 
Documents (letters, logs, shop or working drawings, sketches, payrolls, etc) to be transmitted to 
the Department by the Contractor, for which the Contractor does not have an electronic version, 
shall be scanned, converted into an Adobe Acrobat PDF format, and attached accordingly in 
PCM. 

 
The document control system shall be available for Contractor use at all times unless system 
maintenance (i.e. backups, upgrades, etc) is being performed.  System maintenance will generally 
be limited to 10:00 PM – 6:00 AM, Monday - Friday and at various times on weekends.  In the 
event a Contractor’s authorized user cannot access the control system, the Contractor shall notify 
the Department’s control system representative.  In the event the control system becomes 
unavailable during normal business hours for an extended period of time, the Contractor may 
issue correspondence requiring immediate attention by the Department in hard copy format.  The 
hard copy correspondence must be entered into the control system immediately upon becoming 
available again.  Inability by the Contractor to gain access to the document control system for any 
reason shall not be grounds for claim.  The use of the database is not required for proprietary cost 
and contract information. 

 
The Department shall be allocated a minimum of ten (10) business days for review and response 
to each RFI submitted.  RFI’s requiring information from outside agencies shall be allocated 
fifteen (15) business days. 

 
The Department shall be allocated a minimum of twenty (20) business days for review and 
response to each RFC submitted.  RFC’s requiring information from outside agencies shall be 
allocated forty (40) business days. 
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The Department reserves the right to reject any RFC submitted in the form of an RFI for the 
purpose of reducing the Department’s review and response time.  Such documents will not be 
considered for review by the Department and will be returned to the Contractor for resubmission. 
Review and response time for such document will commence upon resubmission in the correct 
format. 

 
The Department shall be allocated a minimum of twenty (20) business days for review and 
approval of each submittal, unless specified otherwise within the contract documents. Any 
submittals requiring approval by an outside Agency (ConnDEP, Coast Guard, Army Corps of 
Engineers, etc.) shall be allocated a minimum of forty (40) business days.  Whenever multiple 
Contractor submittals are under review by the Department, the Contractor shall prioritize the 
submittals and notify the Department thereof.  The Department shall not be held responsible for 
any delay associated with the approval or rejection of any substitution or other revisions proposed 
by the Contractor. 

 
All resubmissions shall be numbered with the original submittal number but designated a new 
revision number.  All resubmissions shall be logged into the control system to properly calculate 
the entire duration required for the submittal process from the original submission date to final 
approval to indicate total days to process the submittal through all review cycles.  Coordination of 
submittals is required for same work and interfacing work so that one submittal will not delay 
another. 

 
The submittal log will be developed according to the following format: 

 
Submittal Package 

 
The Package name shall be the three-digit Item Number.  The Package Title shall be the 
corresponding Item Name.  For example: 

 
Package Title 
501 Category 6 (Cat 6) Copper Patch Cable 
502 Gigabit Ethernet Switch (Type A) 
503 Gigabit Ethernet Switch (Type B) 

 
Instances where a submittal requires review by more than one department or agency (i.e. CTDOT 
– Public Transportation and CTTRANSIT), the multiple reviewers option must be checked so 
that the individual reviewers can be designated, with each receiving a copy of the submittal for 
review. 

 
The Package status shall initially be “Unsubmitted”. Upon submission of any submittal within 
the package the status should be changed to “Open”.  Upon receipt of all final review comments 
for all package submittals, the status should be changed to “Closed”. 

 
Submittal Item 

 
All submittal items, as required by contract, must be individually entered, including shop & 
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working drawings, product data, samples, etc.  All submittals shall be associated with and 
generated within a specific package.  The submittal number shall be the package name followed 
by a three digit incremental number (i.e. 501-001, 502-001). The Title shall be a clear description 
the submittal item.  In the case of a drawing submittal, the title shall be the exact name of the 
drawing and the drawing number shall be entered in the Details section.  The appropriate 
Category and Type shall then be selected. 

 
Shop drawings shall be submitted in Adobe Acrobat PDF Package format.  Each drawing will be 
included as a separate file within the package and named in kind with the drawing number.  The 
PDF package shall be listed and attached in PCM to the first submittal.  The drawings shall be 
listed individually thereafter. 

 
Working drawings shall be submitted in Adobe Acrobat PDF format.  The PDF package shall be 
listed and attached in PCM to the first submittal.  The drawings shall be listed individually 
thereafter. 

 
Electronic submittal attachments shall be named in kind with the submittal to which they are 
attached and include the revision number (i.e. Submittal 501-001 would have a PDF attachment 
named 501-001-1.pdf). 

 
Submittals requiring signature by a licensed engineer or other party shall be digitally signed 
utilizing a digital ID obtained from an Adobe partner (see adobe.com for list of partners). 

 
Required Start & Required Finish shall represent the date range for the review process.  Required 
Start shall be the date the submittal is issued by the Contractor for review.  Required Finish shall 
be the completion date for the review cycle  as appropriate. 

 
Workflow must be completed for each submittal. Received From shall be the party from which 
the submittal originated (prime contractor, subcontractor, fabricator, vendor, etc).  Sent To and 
Returned By shall be the primary reviewer as designated by the contract documents.  Forwarded 
To shall be the Contractor’s designated submittal coordinator. 

 
Review cycles will be numbered 001, 002, 003, etc. according to the number of resubmissions. 
Distributions (submittal recipients) must be listed on the transmittal. 

 
Submittal Forecast 

 
In order facilitate the Department’s review of the large number of submittals anticipated for this 
project the Contractor is to provide a submittal schedule.  The submittal schedule will be created 
and maintained in PCM as follows: 

 
A submittal package must be created for each contract item requiring a submittal (note that large 
submittal items must be broken out as prescribed above).  Within each package, a single 
submittal, numbered 001, will be generated from the submittal package which will be utilized to 
approximate when submittals for that package will be submitted for review.  At a minimum, the 
submittal Number, Title, Status, Required Start, and Required Finish must be entered, where the 
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Status is “Unsubmitted” and the Required Start and Required Finish represents the review period 
for all submittals within this package. The Required Start and Required Finish dates must be 
coordinated with the project CPM schedule. 

 
 
 
DOCUMENTATION CONTROL SYSTEM ACCESS REQUIREMENTS 

 
 
Within five (5) days of Contract Award, the Contractor shall designate, in writing, up to ten (10) 
named Contractor personnel, to be approved and authorized by the Engineer to access the 
document control system. The Contractor shall designate one of the ten authorized personnel to 
be the Document Control Specialist and act as the document control system contact person for the 
Contractor.  That person shall be experienced and trained in the use of PCM.  All Contractor 
personnel requesting access authorization must complete the minimum training requirements 
described below and submit a certificate of completion to the Department.  Upon receipt of the 
request (with training certificate(s)) and approval thereof, the Department will issue a username 
and password to each of the authorized Contractor personnel.  The Contractor will ensure that 
only authorized Contractor personnel access and utilize the control system in a responsible, non- 
destructive manner.  The Contractor shall make every reasonable effort to prevent the disclosure 
of access information for unauthorized use of the control system. The Department, at its 
discretion, may revoke access authorization from any user if it is determined that the user: a) has 
used the control system for any other reason than is intended by this specification; b) is no longer 
in the Contractor’s employ or associated with the project or c) has disclosed their access 
authorization for use by another person or party for any reason.  The Contractor is responsible to 
ensure their authorized users have access to the public internet from a computer system running 
any currently supported Microsoft Windows Operating System and Microsoft Internet Explorer 
Web Browser with a minimum Cipher Strength of 128 bit, version 5.5, 6.0, or 7.0.  Minimum 
modem speed shall be 56K.  The Contractor is responsible to ensure that anti-virus software is 
installed and maintained on any computer accessing the Department’s document control system. 
Additionally, it is the Contractor’s sole responsibility to maintain a compatible software system. 
Compatibility is defined as the ability to send and receive documents in a format viewable by the 
Department.  The Contractor must provide valid individual email addresses for each authorized 
user to the Department based upon a MAPI compliant email system, such as Microsoft Outlook 
or Exchange. 

 
 
 
TRAINING REQUIREMENTS 

 
 
Contractor personnel accessing the document control system must fulfill minimum training 
requirements as follows:  personnel must attend a two (2) day project specific PCM training class 
provided by PL Logic, One Alewife Center, Cambridge, MA 02141, (Tel 617-494-9900, Web 
site: www.pllogic.com).  The Contractor must supply an acceptable training facility within 15 
miles of the project site. Training facility shall have a computer workstation for each student in 
addition to a computer for the instructor. The instructor computer must be able to project to a 
screen/wall for classroom illustrations via a digital projector or large screen monitor (Minimum 
40”).  The computer workstations must be a minimum Pentium 2 GHz with 512MB of RAM, 
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200MB free disk space, running Windows XP/2000/NT 4(Service Pack 6). Additional 
workstation requirements include Microsoft TCP/IP networking protocol and a valid IP address, 
Microsoft Internet Explorer 5.50 SP2, 16-bit or higher color video, and 800x600 video resolution 
minimum.  Training facility shall have one (1) database server with the minimum specifications 
of: Pentium, 1 GHz, 512 MB RAM, 1.5 GB free disk space, running Windows 2000/XP 
Professional/NT 4 (Service Pack 6), or Novell 5.x.  and one (1) web server with the minimum 
specifications of: Pentium 2 GHz, 1 GB RAM, 200 MB free disk space, running Windows 
2000/NT 4 (Service Pack 6), Microsoft TCP/IP networking with a permanent IP address, the port 
for the web server requests is 80 (the port is configurable, although port 80 is recommended), a 
local user account (local to the domain) on the server with read rights to the PCM report and 
forms directories, and access to the database server.  Note that the database server and web server 
cannot run on the same hardware. 

 
Any additional training required as a result of adding additional or replacing existing Contractor 
staff, including additional costs associated with meeting hardware requirements to run the latest 
version of the software at that time, shall be included in the total cost of this item. 

 
 
 
SUBMITTALS 

 
 
Within forty (40) business days after award, the Submittal Coordinator shall prepare, in 
accordance with all requirements of this specification, and submit for review and acceptance, a 
Submittal Forecast and shall have the following requirements attached: 
 Submittal Packages Summary Report 

 

 Submittal Bar Chart Report 
 
 
 
 
METHOD OF MEASUREMENT 

 
 
Within forty (40) business days of the award of the Contract, the Contractor shall submit to the 
Engineer for approval a cost breakdown of the lump sum price.  The submission must include 
substantiation showing that the costs breakdown submitted are reasonable based on the 
Contractor's lump sum price.  The cost breakdown shall be in accordance with the following 
payment schedule: 

  
1) The cost to successfully complete all preparation and training to utilize the document 

control system in accordance with these specifications.  The preparation and training costs 
shall not exceed 5% of the total cost of the item and shall include costs to establish 
customized forms or reports, back enter and scan all contract documentation prior to the 
access authorization, and to furnish and install all specified hardware. 

 
2)  The development cost to prepare the Submittal Forecast in accordance with these 

specifications shall not exceed 5% of the total cost of the item.  Payment for this work 
will be made upon acceptance of the Submittal Forecast by the Engineer. 
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The cost to provide services of the Document Control Specialist, including costs to maintain the 
Submittal Forecast; Coordinating the Document Control System submittal information with the 
CPM Schedule submissions;  preparing, submitting, utilizing, maintaining, coordinating and 
updating document control system items as required by all Contractor personnel with access 
rights to the system Shall be paid as a per month cost and shall be derived by taking this cost 
divided by the number of contract months. 

 
 
 
BASIS OF PAYMENT 

 
 
Payment will include all materials, tools, equipment, and labor incidental to the completion of this 
Item for the duration of the Project. This service shall be paid for at the contract lump sum price 
for "Document Control Specialist (Minimum Bid)" complete, which price shall include the 
training, preparation, statusing, electronically scanning, filing, and sending all project 
correspondence, and the furnishing, maintenance, and supply costs for all required hardware, 
software, and services as noted above in the utilization of the document control system as 
established and maintained by the Department. The lump sum price shall not be included in the 
negotiated total system implementation cost as defined in Specification 100 – General Provisions. 
The lump sum price will be certified for payment as described in "Method of Measurement" 
subject to the following conditions: 

 
 Failure by the Contractor to utilize and regularly update the specified PCM database 

in a manner acceptable to the Department or failure to utilize the common file server 
for the storage of all project related files may result in the withholding of all contract 
payments until such time as all specification requirements have been satisfied. 
Failure by the designated Document Control Specialist to update submittal statuses on 
a regular basis shall result in the replacement of the Document Control Special at the 
Engineer’s request.   

 
 

 In the event the project extends beyond the original completion date by more than 
twenty (20) business days, and a time extension is granted to the Contractor, the 
Department may require the continued utilization of the Document Control System 
which shall be paid at the per month cost for the services of the Document Control 
Specialist. 
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SPECIFICATION 204 – SYSTEM DEMONSTRATION TEST 

 
 
SPECIFICATION 205 – INSTALLATION TESTS 

 
 
SPECIFICATION 206 – SOFTWARE INTEGRATION 

 
 
SPECIFICATION 207 – INTEGRATION TEST 

 
 
SPECIFICATION 208 – ACCEPTANCE TEST 

 
 
 
 
DESCRIPTION 

 
 
Introduction 

 
This specification specifies the requirements for the preparation of test plans, procedures, 
checklists, and test logs; conducting tests; conducting software integration; and reporting test 
results for the ITS and Communications Systems for CTfastrak. 

 
Scope 

 
General 

 
This technical specification applies to the testing of all required equipment Items provided for 
the ITS and Communications Systems for CTfastrak.  Individual equipment Item specifications 
may include additional testing requirements.  The Contractor shall be required to meet all the 
testing requirements in this specification and within each individual Item specification. 

 
Factory Acceptance Tests 

 
Following Department acceptance of the Contractor’s Final Design Documentation submittal, 
the Contractor shall conduct tests, referred to as the Factory Acceptance Tests (FAT), of 
hardware and software to ensure that the proposed components meet functional and all 
environmental requirements and specifications. For off-the-shelf products, the FAT may be 
replaced by stamped quality testing documents provided before the equipment leaves the factory 
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environment. Custom-manufactured equipment must be assembled and tested in the Contractor’s 
facility. FAT requirements are described in greater detail below. 

 
Prototype Demonstration Test 

 
Following Department acceptance of the Contractor’s FAT documentation submittals, and prior 
to acquiring all required quantities of ITS and Communications Systems equipment, the 
Contractor shall conduct a test, referred to as the Prototype Demonstration Test (PDT).  The PDT 
shall demonstrate to the Department, using only a representative quantity of equipment, that the 
ITS and Communications Systems equipment proposed by the Contractor for installation at the 
BOC, at stations, and along the busway (including any necessary communications equipment 
components) are compatible, interoperable, and will meet specified functional and performance 
requirements.  A minimum of one (1) quantity of each proposed equipment component shall be 
included in the PDT. The purpose of the PDT is to demonstrate proposed equipment 
compatibility and interoperability prior to procurement of all equipment quantities. PDT 
requirements are described in greater detail below. 

 
On-board Equipment Pilot Test 

 
Following Department acceptance of the Contractor’s FAT documentation submittals, and prior 
to acquiring all required quantities of ITS and Communications Systems equipment, the 
Contractor shall conduct a test, referred to as the On-board Equipment Pilot Test (OEPT).  The 
OEPT shall be conducted on at least one of each type of transit vehicle and non-revenue vehicle, 
to be made available to the Contractor by the Department.  The OEPT shall demonstrate to the 
Department that all proposed on-board equipment to be installed as part of the ITS and 
Communications Systems are compatible with each other to form an integrated on-board system 
and will meet specified functional and performance requirements, including mobile data 
communications with the central system as implemented for the FAT.  Additionally, the OEPT 
shall be used to assess the proposed installation plan for installing on-board equipment onto 
transit vehicles and non-revenue vehicles and identify any potential installation risks or issues. 
OEPT requirements are described in greater detail below. 

 
System Demonstration Test 

 
Following Department acceptance of the Contractor’s PDT and OEPT documentation submittals, 
the Department may authorize the Contractor to procure all quantities of proposed equipment 
components for the ITS and Communications Systems.  The Contractor shall receive all 
equipment proposed for installation at the BOC, at stations, and along the busway, (including 
necessary communications equipment components) and then fully configure and interconnect all 
this equipment at a CTDOT facility as directed by the Engineer.  The Contractor will then 
conduct a System Demonstration Test (SDT).   The SDT shall demonstrate that all equipment is 
fully functional and has been properly configured and tested prior to installation in the field. The 
purpose of this test is to identify necessary equipment modifications, repairs, replacements, and 
any configuration issues prior to installation in the field.   The SDT will not include the on-board 
equipment.  SDT requirements are described in greater detail below. 
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Installation Tests 

 
Following Department acceptance of the Contractor’s SDT documentation submittals, the 
Department may authorize the Contractor to commence installation of equipment and devices in 
the field, at the BOC, and on-board vehicles not already equipped via the OEPT. After each 
device or equipment item has been properly installed and configured, but prior to interconnecting 
the entire ITS and Communication System, the Contractor shall conduct the Installation Test on 
each device in isolation to demonstrate that each installed device meets the required functionality 
and has been installed in accordance with specified installation requirements. At a minimum, the 
installation test for each unit shall include (as applicable): power-up/power-down tests, log- 
on/log-off tests, verification of major functions, and verification of operational interfaces to other 
devices. Installation Tests for on-board equipment and field equipment can be carried out 
independently. Installation Test requirements are described in greater detail below. 

 
Software Integration 

 
Following Department acceptance of the Contractor’s SDT documentation submittals, the 
Contractor shall install, configure and integrate all software provided as part of this Work as 
described in the Design Documentation, Interface Control Documents (ICDs), and in all software 
specifications. The Contractor shall successfully integrate all software and demonstrate full 
functionality and operation of the integrated software to the satisfaction of the Engineer. 
Integration shall include all automated software interfaces; requiring no manual interventions to 
accomplish required software functionality. 

 
Integration Test 

 
Following Department acceptance of the Contractor’s Installation Test documentation 
submittals, and following successful installation and integration of all equipment and software 
(on-board, in the field, and at the BOC), the Contractor shall conduct Integration Tests.  The 
Integration Tests shall demonstrate to the Department that all equipment and devices are fully 
integrated and comply with all functional and performance requirements.  Integration Test 
requirements are described in greater detail below. 

 
Acceptance Test (30-day Operational Tests) 

 
Following Department acceptance of the Contractor’s Integration Tests documentation and all 
Operations and Maintenance Documentation, and following successful completion of all 
required training, the Contractor shall conduct an Acceptance Test for a continuous 30-day 
period, unless otherwise approved by the Engineer. The purpose of this testing is to demonstrate 
to the Department that the provided complete system is fully functional and stable over an initial 
“burn-in” period, under real operational conditions. Acceptance Test requirements are described 
in greater detail below. 

 
Test Plan 

 
As part of the Contractor’s Design Documentation submittals, the Contractor shall develop a 
Test Plan to be approved by the Department.  The Test Plan shall include at minimum, the 
following information: 
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 A detailed schedule for conducting each stage of testing and for each equipment 
item.  This schedule shall include notifications to the Department to allow for their 
participation and witnessing of all testing. 

 
 

 Detailed test descriptions for each test stage identifying how the functional and 
performance requirements of each item will be demonstrated.  The test descriptions 
shall identify all test procedures to be performed and shall include a description of 
the test objective, required test equipment, test setup and equipment configuration, 
success/failure criteria and expected results for each test step, and a detailed 
description of the step-by-step sequence of testing. The Contractor shall develop and 
submit equipment wiring and block diagrams as necessary to describe proposed test 
configurations for the PDT, OEPT and SDT. Test descriptions must be detailed 
enough to allow the Engineer, or Department designated representative, to approve in 
advance which requirements will be addressed and to witness and verify test results. 
Test descriptions must be sufficiently detailed to allow anyone with technical 
capabilities similar to that of the Contractor to set up and perform the test and obtain 
the same results (i.e. the test must be repeatable). 

 
 

 Test report forms, test logs, and checklists for documenting test results for submittal 
to the Department.  This documentation includes equipment manufacturer’s Quality 
Control documentation and factory certified test reports. 

 
 

Review of Test Procedures and Results 
 

The Department shall review the Contractor’s Test Plan and shall have the right to approve or 
reject the Test Plan.   The Contractor shall promptly remedy any identified defects in the Test 
Plan  and  promptly  resubmit  the  corrected  Test  Plan  for  review  and  acceptance  by  the 
Department.  The Contractor shall revise and resubmit the test procedures and documentation as 
necessary to demonstrate proper system functionality at all stages of testing.  The Contractor’s 
Test  Plan  and  overall  project  schedule  shall  provide  sufficient  time  for  the  Department  to 
conduct a thorough review of test documentation and submittals.   The Department, or its 
designated representative(s), reserves the right to participate in and witness all tests. The 
Contractor shall pay for the required travel costs incurred by the Engineer and up to four (4) 
Department representatives to witness all tests. In addition, the Department reserves the right to 
require additional tests as it deems necessary in its sole discretion.  A minimum of at least three 
(3) weeks prior to conducting any test, the Contractor shall notify the Department in writing and 
receive authorization to proceed from the Engineer. The Contractor shall confirm the test forty- 
eight (48) hours in advance.  Unless otherwise agreed to by the Department, tests to be witnessed 
by the Department at the request of the Contractor shall be performed during regular business 
hours, weekdays between the hours of 8:00 AM and 4:00 PM. 

 
 

Prior to notifying the Department for witnessing of tests, the Contractor shall conduct “dry-run” 
testing for all test stages, in accordance with the approved test procedures for each stage.  The 
dry-run tests shall be conducted prior to the arrival of the Department’s representatives to ensure 
that successful completion of the formal witnessed tests can be reasonably anticipated. Where 
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applicable, testing shall be conducted in accordance with equipment manufacturer’s standards 
and recommendations. 

 
If test results, in the sole opinion of the Department, indicate that the ITS and Communications 
Systems equipment fails to meet functional and performance requirements, the Contractor shall 
undertake all necessary corrective action, including replacement or upgrade of equipment, at no 
additional cost to the Department, and shall retest until full compliance with all requirements is 
demonstrated. 

 
 
 
Factory Acceptance Tests (FAT) 

 
General Requirements 

 
The objective of the Factory Acceptance Tests (FAT) for hardware and software, which are to be 
conducted subsequent to approval of the Design Documentation, is to ensure that the supplied 
and developed components meet functional, environmental, and performance requirements and 
specifications. Each requirement listed in the specification shall be tested where possible; if it 
cannot be tested, compliance shall be demonstrated by corresponding written documentation or 
certificates. Software FAT may be completed with field devices or components running in 
simulation mode or with representative field samples. 

 
Custom-manufactured equipment must be assembled and tested in the Contractor’s facility. 
For commercial off-the-shelf products, the FAT may be replaced by certified quality testing 
documents from a Department-approved testing laboratory before it leaves the manufacturer’s 
production facilities. 

 
FAT Submittals 

 
For each equipment Item, the Contractor shall submit: 

 
 Documentation on Materials, submitted as part of the Design Documentation 

described in Specification 100 – General Provisions 
 

 Detailed equipment information including type, model number, and serial number of 
each system component. 

 

 Detailed description of test environment and types of testing performed to verify 
compliance with all functional, environmental, and performance requirements and 
specifications. 

 

 Detailed test procedures and test report forms. 
 

 Test results recorded on approved test report forms.  For commercial off-the-shelf 
products, this includes stamped quality testing documents from before it leaves the 
factory environment. 

 

 Any additional submittals required by the Item specifications. 
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The Department will review all test submittals, and the Contractor shall modify test equipment, 
test configurations, and test procedures in accordance with the Department’s review comments. 

 
 
 

Prototype Demonstration Test (PDT) 
 

General Requirements 
 

The objectives of the Prototype Demonstration Test (PDT) are to demonstrate to the Connecticut 
Department of Transportation, and/or its designated representative, that the ITS and 
Communications Systems equipment proposed by the Contractor for installation at the BOC, at 
stations, and along the busway (including any necessary communications equipment 
components) are compatible, interoperable, and will meet specified functional and performance 
requirements prior to procurement of all equipment quantities for installation. 

 
The test shall be conducted at the Contractor’s facility, which shall be within the United States 
(continental 48 states) or Canada. 

 
The duration of the test shall not exceed three (3) consecutive days.   The Contractor shall be 
liable for all travel costs incurred by the Department to witness the PDT, including for travel 
costs beyond the required three (3) day test period due to Contractor’s inability to successfully 
complete the test within the three (3) day period. 

 
Prototype Demonstration Test Configuration 

 
The Contractor shall assemble all ITS and Communications Systems equipment required for the 
PDT, with the exception of on-board equipment. The Contractor shall configure the equipment in 
accordance with their approved Test Plan and test drawings. 

 
The Contractor shall provide and install all test equipment, video monitors, cables, connectors, 
equipment racks and other appurtenances necessary to conduct the PDT. 

A minimum of one (1) of each proposed equipment component shall be included in the PDT. 

The PDT shall include prototypes of the proposed GUI configuration and appearance for all 
system software. 

 
The PDT shall be conducted with fiber optic cable attenuated to the published maximum link 
loss budget, or the calculated field link loss (including all splice point and connector losses) 
whichever is greater, to demonstrate compliance with the functional and performance 
requirements for the communications equipment. The Contractor shall submit field link loss 
calculations to the Engineer for review prior to the test. 

 
Prototype Demonstration Test Submittals 

 
The Contractor shall submit: 



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 11/2012 

Page 7 of 20 Specification 200 – Testing 

 

 

 
 Detailed equipment information including type, model number, and serial number of 

each system component. 
 

 Detailed test configuration block diagrams, depicting the test setup and system 
configuration for all system equipment and test equipment. 

 

 Wiring diagrams showing the interconnection of all equipment. 
 

 Configuration details (e.g. configurable parameters) for each of the communications 
system components. 

 

 Detailed test procedures and test report forms. 
 

 Test results recorded on approved test report forms. 
 

 Documentation of all system equipment and configuration changes required to meet 
functional and performance requirements following test failures. 

 

 Product data for all test equipment to be employed in the PDT. 
 
 
The Department will review all test submittals, and the Contractor shall modify test equipment, 
test configurations, and test procedures in accordance with the Department’s review comments. 

 
Specific PDT Testing 

 
The PDT shall be sufficient to demonstrate that all equipment Items are compatible, 
interoperable, and meet the functional and performance requirements specified.  In addition, this 
section identifies specific tests of particular interest to be conducted as part of the PDT.  As part 
of the PDT, the Contractor shall demonstrate the following: 

 
 Full interoperability and compatibility of field devices and central server equipment. 

 

 Quality of video received directly from CCTV Cameras compared to video quality 
received at the workstations over the fiber attenuated to simulate the manufacturer’s 
published operational loss budget. Video quality at the workstations shall meet the 
specified performance requirements.  Additionally, the PDT shall demonstrate that 
measured and perceived latency of camera control, tested over the communications 
link configured for the attenuation limit, is within the specified requirements. 

 

 Control and display of camera feeds to different workstations and monitors using the 
CCTV Camera Management Software. 

 

 Demonstration of NVR functionality and specifically flagging of video to not be 
automatically overwritten. 

 

 Control and synchronization of VMS and PA system functionality, including 
messages generated from the central software, manual control via the TIS Controller, 
and the readout actuation device. 
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On-board Equipment Pilot Test (OEPT) 

 
General Requirements 

 
The objectives of the On-board Equipment Pilot Test (OEPT) are to demonstrate to the 
Department, and/or its designated representative, that the on-board equipment configurations 
operate in an integrated manner to provide the required functionality and performance, including 
cellular data exchange with the central system prior to procurement of all equipment quantities 
for installation. 

 
The test shall be conducted on-board transit vehicles as well as on-board non-revenue vehicles, 
in combination with observing the central software operation as previously installed for the FAT 
at the Contractor’s facility (using remote connectivity software). 

 
The duration of the test shall not exceed two (2) consecutive work days.   The Contractor shall be 
liable for all travel costs incurred by the Department to witness the OEPT, including for travel 
costs beyond the expected two (2) day test period due to Contractor’s inability to successfully 
complete the test within the two (2) day period. 

 
OEPT Configuration 

 
After the completion of FAT and Installation Design Documentation for each vehicle type, the 
OEPT shall be conducted by testing complete on-board equipment configurations installed on a 
single vehicle of each type in combination with the central system as installed for FAT. To 
enable this OEPT, the Department will set up a sufficient number of cellular data accounts and 
the on-board configurations shall include the required cellular modem card. 

 
OEPT Submittals 

 
The Contractor shall submit: 

 
 A detailed schedule for conducting the OEPT, identifying all resources required to 

conduct the test including Contractor personnel, vehicle operators, test equipment, 
and communications equipment. 

 

 Detailed equipment information including type, model number, and serial number of 
each on-board component. 

 

 Detailed test procedures and test report forms. 
 

 Test results recorded on approved test report forms. 
 

 Documentation of all system equipment and configuration changes required to meet 
functional and performance requirements following test failures. 

 

 Product data for all test equipment to be employed in the OEPT. 
 
 

The Department will review all test submittals, and the Contractor shall modify test equipment, 
test configurations, and test procedures in accordance with the Department’s review comments. 
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Specific On-board Equipment Pilot Tests 

 
The OEPT shall be sufficient to demonstrate that all equipment Items are compatible, 
interoperable, and meet the functional and performance requirements specified.  In addition, this 
section identifies specific tests of particular interest to be conducted as part of the OEPT.  As part 
of the OEPT, the Contractor shall demonstrate the following: 

 
 Ability to login to a run on the on-board computer using the Mobile Data Computer 

(MDC) on transit vehicles 
 

 Ability for the MDC to send location reports to the central system, tracking the 
vehicle as it is operated on transit vehicles 

 

 Ability to exchange text messages with the central system using the MDC on transit 
vehicles 

 

 Ability for the APC equipment to operate accurately and store the counts for each 
stop in the MDC on transit vehicles 

 

 Ability for the Non-Revenue Vehicle Equipment to send location reports to the 
central system, tracking the vehicle as it is operated on non-revenue vehicles 

 
 

System Demonstration Test (SDT) 
 

General Requirements 
 

The objectives of the System Demonstration Test (SDT) are to demonstrate to the Connecticut 
Department of Transportation and/or its designated representatives that all the proposed ITS and 
Communications Systems equipment configured by the Contractor will comply with all 
functional and performance requirements prior to installation. 

 
The test shall be conducted at the Contractor’s facility, which shall be within the United States 
(continental 48 states) or Canada. 

 
The duration of the test shall not exceed five (5) consecutive days.   The Contractor shall be 
liable for all travel costs incurred by the Department to witness the SDT, including for travel 
costs beyond the expected five (5) day test period due to Contractor’s inability to successfully 
complete the test within the five (5) day period. 

 
System Demonstration Test Configuration 

 
The Contractor shall assemble all ITS and Communications Systems equipment required for the 
SDT. The Contractor shall configure the equipment in accordance with the accepted Test Plan. 

 
The Contractor shall provide and install all test equipment, video monitors, cables, connectors, 
equipment racks and other appurtenances necessary to conduct the SDT. 
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The SDT shall include all quantities of equipment to be installed in the field, at the BOC, at 
stations, and along the busway.  Once configured and tested, this equipment shall not be 
substituted for other equipment without written authorization by the Engineer. 

 
As part of the SDT, the Contractor shall fully configure the communications system components, 
including the proper configuration of all network devices and Ethernet switches. 

 
As part of the SDT, the Contractor shall fully configure all software to run on system servers. 
The Contractor shall establish all connections to system workstations, monitors, and other BOC 
equipment.  The Contractor shall also simulate the automated interface between the CAD/AVL 
Central Software and CTTRANSIT’s existing scheduling software. 

 
The SDT shall be conducted with fiber optic cable attenuated to the published maximum link 
loss budget, or the calculated field link loss (including all splice point and connector losses) 
whichever is greater, to demonstrate compliance with functional and performance requirements. 
The Contractor shall provide field link loss calculations for review prior to the test. 

 
The SDT shall simulate the amount and type of Ethernet traffic across the communication system 
that will be typical for the system. 

 
System Demonstration Test Submittals 

 
The Contractor shall submit: 

 
 Detailed equipment information including type, model number, and serial number of 

each system component. 
 

 Detailed test configuration block diagrams, depicting the test setup and system 
configuration for all system equipment and test equipment. 

 

 Wiring diagrams showing the interconnection of all equipment. 
 

 Equipment rack elevation drawings showing the locations and interconnection of all 
equipment in the equipment racks. 

 

 Configuration details (e.g. configurable parameters) for each of the communications 
system components. 

 

 Detailed test procedures and test report forms. 
 

 Test results recorded on approved test report forms. 
 

 Documentation of all communications system equipment and configuration changes 
required to meet functional and performance requirements following test failures. 

 

 Product data for all test equipment to be employed in the SDT. 
 
 
The Department will review all test submittals, and the Contractor shall modify test equipment, 
test configurations, and test procedures in accordance with the Department’s review comments. 
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Specific SDT Testing 

 
The SDT shall be sufficient to demonstrate that all equipment Items are compatible, 
interoperable, and meet the functional and performance requirements specified.  In addition, this 
section identifies specific tests of particular interest to be conducted as part of the SDT.  The 
Contractor shall repeat all specific testing conducted as part of the PDT for the fully configured 
system and for each of the equipment units.  In addition, as part of the SDT, the Contractor shall 
demonstrate the following: 

 
 Camera display functionality; specifically the capability to display multiple camera 

images on different monitors in a variety of display formats. 
 

 Conflict control between multiple workstations for issues such as: manual PTZ 
control of cameras, manual messaging to station VMS and PA systems, and 
responding to alerts from the system. 

 

 Measurement of Packet Error Rates for network switches. 
 

 Network resiliency in the face of a node and link breakage. 
 

 Central system backup and recovery. 
 
 

Installation Tests 
 

General Requirements 
 

The objectives of the Installation Tests are to demonstrate to the Connecticut Department of 
Transportation and/or its designated representatives that all the proposed ITS and 
Communications Systems equipment has been properly installed. 

 
No equipment shall be installed without approval of the corresponding Installation Design 
Documentation. Installation Tests shall be conducted in the field or on-board vehicles for all 
equipment to be provided as part of this project. 

 
At a minimum, the Installation Test for each unit shall include (as applicable): power-up/power- 
down tests, log-on/log-off tests, verification of major functions, and verification of operational 
interfaces to other devices. 

 
The Contractor shall perform Installation Tests for each device first in isolation, prior to 
integration with other devices, to demonstrate that each installed device meets the required 
functionality and has been installed in accordance with specified requirements. The Contractor 
shall integrate the device into the overall ITS and Communications Systems and perform testing 
necessary to verify operational interfaces with other devices. 

 
Installation Tests shall verify that installation was performed in accordance with manufacturer 
recommendations, wherever applicable. 

 
Installation Test Submittals 
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The Contractor shall submit for each unit: 

 
 Detailed equipment information including type, model number, and serial number of 

each system component. 
 

 Detailed test procedures and test report forms/checklists. 
 

 Test results recorded on approved test report forms. 
 

 Certification that the installation was conducted in accordance with manufacturer 
recommendations wherever applicable. 

 

 Any additional submittals required by the equipment Item specification. 
 
 

The Department will review all test submittals, and the Contractor shall modify test equipment, 
test configurations, and test procedures in accordance with the Department’s review comments. 

 
Software Integration 

 
General Requirements 

 
Following Department acceptance of the Contractor’s SDT documentation submittals, the 
Contractor shall install, configure and integrate all software provided as part of this Work as 
described in the Design Documentation, Interface Control Documents (ICDs), and in all 
individual software specifications. The Contractor shall successfully integrate all software and 
demonstrate full functionality and operation of the integrated software to the satisfaction of the 
Engineer. Integration shall include all automated software interfaces; requiring no manual 
interventions to accomplish required software functionality. 

 
The Contractor shall configure the software with input from representatives from CTDOT and 
CTTRANSIT operations staff, to ensure that all software menus, options, data fields, maps, 
icons, reports, etc. have been configured in accordance with identified owner preferences and in 
accordance with the approved Design Documentation. The Contractor shall be responsible for 
configuring all software and software interfaces to allow for full operation of the system as 
intended, including configuration of all user screens, maps, performance measures, and reports. 

 
All work associated with this Software Integration task shall be to configure and enhance the 
specified system software functionality.  The development of new software functionality shall 
not be accomplished as part of this Software Integration task. 

 
The Contractor shall demonstrate that the automated interfaces identified in these specifications 
have been properly implemented and demonstrate proper data exchange, to the satisfaction of the 
Engineer. In particular, the Contractor shall demonstrate that the CAD/AVL Central Software 
has been properly interfaced with the existing scheduling software (Trapeze FX – Version 11) at 
each of the “home” operating agencies, and that reliable communications connections to the 
software have been properly established. 

 
All costs associated with software configuration and integration work for all software provided 
as part of this contract, including necessary third party applications, shall be included as part of 
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the lump sum cost for this specification item.  The Contractor shall not include software 
integration labor costs in its pricing for other software specification items. 

 
Specific Interfaces 

 
Interfaces include the following. The complete list of External and Internal Interfaces are defined 
in Specification 100 – General Provisions in the Interface Control Documents requirements. 

 
 The CAD/AVL Central Software shall be interfaced with: 

 

 The Mobile Data Computers (MDC) on busway vehicles via the Cellular and 
Bulk Data Gateways (Refer to Specification 564 – Mobile Data Computers, 
Specification 555 – Cellular Data Communications Gateway Software, 
Specification 552 – Bulk Data Gateway Software), 

 

  The On-board Processing Devices on non-revenue vehicles via the Cellular 
and Bulk Data Gateways (Refer to Specification 566 – Non-Revenue Vehicle 
Equipment), 

 

 The scheduling software (Trapeze FX – Version 11) at each “home” operating 
agency, 

 

 The Automatic Passenger Counter (APC) Management Software (Refer to 
Specification 551 – APC Management Software), 

 

 The Traveler Information Software (Refer to Specification 559 – Traveler 
Information Software), and 

 

 The Automatic Voice Annunciation (AVA) and Trigger Location Software 
(Refer to Specification 570 – AVA and Trigger Location Software). 

 

 The CCTV Camera Management Software shall be a separate stand-alone software 
package and shall interface with CCTV cameras to provide monitoring access to all 
live video feeds from cameras (see Specifications 511 and 512), and with the NVRs 
to provide management of all video data stored on the NVR (see Specification 534 – 
Network Video Recorder). For functional interface details, see Specification 554 
CCTV Camera Management Software. 

 

 The ECB Management Software shall be a stand-alone software package and shall 
interface with the field ECB devices (refer to Specification 513 – Emergency 
Callbox). For functional interface details, see Specification 556 - Emergency Callbox 
(ECB) Management Software. 

 

 The Traveler Information Software shall be interfaced with the Traveler Information 
System (TIS) Controllers at the stations (refer to Specification 518 – TIS Controller). 

 

 The AVA and Trigger Location Management Software shall be interfaced with the 
AVA Controllers (see Specification 567 – AVA Controller) to send trigger locations 
and announcement message files and exchange diagnostics. For functional interface 
details, see Specification 700 - AVA and Trigger Location Management Software. 
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Integration Test 
 

General Requirements 
 

The objective of the Integration Test is to demonstrate to the Connecticut Department of 
Transportation that the approved and installed ITS and Communications Systems equipment 
complies with all functional and performance requirements following installation. 

 
The Integration Test shall be comprehensive and include all equipment provided as part of this 
contract. 

 
The Department will be responsible for ensuring that the necessary cellular data plans are in 
place to accommodate data communications with transit vehicles and non-revenue vehicles prior 
to commencement of the Integration Test. 

 
The test shall be conducted in the field, at the BOC and on-board transit vehicles. 

 
The Contractor shall provide a detailed test schedule identifying when the Integration Test shall 
be conducted, the required duration, and the schedule for testing at each of the stations, along the 
busway, and at the BOC, as well as all vehicle testing, in accordance with the Contractor’s 
approved Test Plan, and as approved by the Engineer. 

 
Integration Test Configuration 

 
The Integration Test shall be conducted utilizing all installed ITS and Communications Systems 
equipment, interconnected in accordance with the equipment requirements and the Drawings. 

 
All aspects of the communications system components shall be fully configured including but 
not limited to the field and BOC Ethernet switches. 

 
Integration Test Submittals 

 
The Contractor shall submit: 

 
 

 A detailed schedule for conducting the Integration Test, identifying all resources 
required to conduct the test including Contractor personnel, vehicle operators, test 
equipment, and communications equipment. 

 

 Detailed equipment information including type, model number, and serial number of 
each system component and the location in which the equipment has been installed. 

 

 Detailed test configuration block diagrams, depicting the test setup and system 
configuration for all system equipment and test equipment. 

 

 Wiring diagrams showing the interconnection of all equipment. 
 

 Equipment rack front elevation drawings showing the locations of all equipment in 
the equipment racks. 
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 Configuration details (e.g. configurable parameters) for each of the communications 

system components. 
 

 Detailed test procedures and test report forms. 
 

 Test results recorded on approved test report forms. 
 

 Documentation of all communications systems equipment and configuration changes 
required to meet functional and performance requirements following test failures. 

 

 Product data for all test equipment to be employed in the Integration Test. 
 

 Detailed completion of a requirements tracking matrix certifying verification of each 
individual system requirement in accordance with standard Systems Engineering 
practices. 

 
 
The Department will review all test submittals, and the Contractor shall modify test equipment, 
test configurations, and test procedures in accordance with the Department’s review comments. 

 
Specific Integration Testing 

 
The Contractor shall repeat all specific tests conducted in the System Demonstration Test for the 
fully installed and configured system. In addition, specific testing shall include: 

 
 Tracking and interacting with a transit vehicle along the entire busway using the 

CAD/AVL central software. 
 

 Tracking a non-revenue vehicle along the entire busway using the CAD/AVL central 
software. 

 

 Verification of communications to and from all field devices. 
 

 Verification of Emergency Call Box communications with local public safety dispatch 
and communication of an alert to the BOC. 

 

 Verification of manual control of VMS and PA systems at each station location via the 
TIS Controller. 

 
 
Certification of Substantial Completion 

 
Upon completion of all installation, integration, testing, training, and other applicable obligations 
to the satisfaction of the Department, the Contractor shall provide all necessary documentation, 
including “as-built” documentation and shall certify to the Department that the CTfastrak ITS 
and Communications Systems  is fully operational. The Department shall confirm that all work 
under the Contract has been completed, and meets performance standards, prior to issuing a 
written "Certificate of Substantial Completion".   The Department may begin full, unrestricted 
beneficial use of the system at this time. 
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Acceptance Test 

 
Final Acceptance 

 
Final Acceptance of the CTfastrak ITS and Communications Systems shall occur after: 

 
 All work is completed under the Contract to the satisfaction of the Department; 

 

 All system documentation, including all testing documentation, “As-built” 
documentation, and all Operations & Maintenance documentation, has been 
submitted and approved by the Department; 

 

 All system testing has been completed by the Contractor and approved by the 
Department, verifying that all system requirements have been met; 

 

 All training, excluding training to occur during the technical support and 
maintenance period, has been completed by the Contractor to the satisfaction of the 
Department; 

 

 The Department has issued a written “Certificate of Substantial Completion”; and 
 

 The Acceptance Test (see below), consisting of the ITS and Communications 
Systems being in full production use with no problems for a period of thirty (30) 
continuous days (unless otherwise approved by the Engineer), has been completed 
and approved by the Department. 

 
 

Upon these preconditions being achieved, the Department shall issue a Notice of Final 
Acceptance to the Contractor.  The official Final Acceptance of the system will mark the end of 
the system implementation activities and the beginning of the Technical Support and Warranty 
Services (see Specification 400). Should the Contractor fail to fulfill any system acceptance 
requirement, the Department will not issue a Notice of Final Acceptance, and the Technical 
Support and Warranty Services shall not commence, regardless of any beneficial use of the 
system derived by the Department during or after the system installation and testing process. 

 
General Requirements 

 
The objective of the Acceptance Test is to demonstrate to the Connecticut Department of 
Transportation that the approved and installed ITS and Communications Systems equipment 
complies with all functional and performance requirements and provides for stable, failure-free 
operation in full production use. 

 
The Acceptance Test shall not be scheduled to commence until after the Department has issued a 
“Certificate of Substantial Completion” for the project.  The Department will not issue a 
“Certificate of Substantial Completion” until all installation, integration, testing, training, and 
other applicable obligations have been completed to the satisfaction of the Department, and the 
Contractor has provided all necessary documentation and certifications, including all “As-built” 
documentation. 

 
Upon issuing the Certificate of Substantial Completion, the Department shall review the work 
performed by the Contractor and assess the performance of the ITS and Communications 
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Systems.  If the system complies with applicable test requirements and is demonstrating stable, 
failure-free operation, then the Department shall authorize the commencement of the Acceptance 
Test.  The Department will notify the Contractor in writing regarding commencement date of the 
Acceptance Test. The Acceptance Test shall consist of thirty (30) continual days of 
uninterrupted use of the live and complete system, unless otherwise approved by the Engineer. 

 
During the Acceptance Test period, the Contractor shall measure and report system performance 
and failures, and report the same to the Department on a weekly basis. During the Acceptance 
Test period, the Contractor shall record any changes to system configuration or operation, report 
these changes to the Department, and update system documentation as necessary. 

 
For measuring the accuracy of Traveler Information System predictions during Acceptance 
Testing, the Contractor shall provide the Department with Accuracy Testing Procedures for the 
Traveler Information Software. For system acceptance, the Contractor shall provide archived raw 
prediction records (indicating the vehicle, route, direction, stop, time of prediction, and predicted 
times) and archived data on when vehicles actually arrived at the stops, sufficient to conduct the 
Accuracy Testing Procedures, and to allow the Department to define periodic excerpts of these 
data in terms of the range of vehicle, routes, and stops included and the overall number of 
prediction records. 

 
Failures during the Acceptance Test period shall be defined as follows: 

 
 Type I Failures: A Type I failure is a malfunction resulting from conditions beyond 

the control of the Contractor, or failures that are minor in nature and can be corrected 
within twenty-four (24) hours and without software updates. 

 

 Type II Failures: A Type II failure is a malfunction that involves conditions within 
the control of the Contractor including: a failure related to the system design, 
installation, or configuration; or a failure that takes longer than twenty-four (24) 
hours to correct or that requires software updates, or a Type I failure that re-occurs 
following initial Contractor correction. 

 
 

For Type I failures: 
 

 Unless otherwise approved by the Department, the Acceptance Test period shall be 
suspended for the time necessary to make the corrections. 

 

 Time suspension shall begin when the failure is first noticed, and it shall extend only 
as long as required to correct the failure. 

 

 Once the Contractor has demonstrated that the failure has been corrected, the 
Department will authorize the Contractor to proceed and the Acceptance Test time 
period will resume, continuing from the time prior to the suspension. 

 

 If a subsequent Type I failure occurs similar in nature to a previous Type I failure, 
the Contractor shall provide evidence that the failures were distinct and unrelated or 
the subsequent failure will be reclassified as Type II. 
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For Type II failures: 

 
 Unless otherwise approved by the Department, the Acceptance Test period shall be 

suspended for the time necessary to make the corrections. 
 

 Time suspension shall begin when the failure is first noticed, and it shall extend only 
as long as required to correct the failure. 

 

 Once the Contractor has demonstrated that the failure has been corrected, the 
Department will authorize the Contractor to proceed and the Acceptance Test time 
period will restart, and the 30-day Acceptance Test period will begin again. 

 
 

During the Acceptance Test period, all failures shall be documented and reported to the 
Department.  A Failure Review Team (FRT) shall be established to review all failures. The FRT 
shall be comprised of one member from the Department, one member from the Contractor, and 
potentially, one member of Department’s outside consultant team. This team will initially 
attempt to settle any disputes through mutual agreement. In the event that a dispute cannot be 
settled by the FRT, the dispute resolution provisions of the Contract shall apply. 

 
Upon commencement of the Acceptance Test, the Contractor shall have one-hundred twenty 
(120) total days to complete the Acceptance Test, including all testing suspension periods and 
restart periods.  Failure by the Contractor to complete Final Acceptance Testing within 120 days, 
excluding delays beyond the Contractor’s control, may be considered a breach of contract and 
contract resolution terms, including those related to liquidated damages, shall apply. 

 
Applicable Publications 

 
Publications listed below form a part of these specifications to the extent referenced. The 
publications are referred to in the text by the basic designation only. For additional relevant 
publications, refer to individual equipment specifications. 

 
 TIA-455: Fiber Optic Test Procedures. 

 EIA/TIA-RS-250-C: Electrical Performance for Television Transmission Systems 
 

Delivery, Storage, and Handling 
 

The Contractor shall deliver, store, handle and install all materials and equipment used in 
conducting the tests in such a manner as not to degrade quality, serviceability or appearance. 

 
The Contractor shall store materials and equipment in a clean, dry location free from 
construction dust, precipitation and excess moisture. 

 
All equipment required for the PDT and SDT shall be stored in the original shipping containers 
until such time as required for testing.  Following testing, the Contractor shall remain responsible 
for delivery, storage, handling and installation of all materials and equipment in such a manner 
as not to degrade quality, serviceability or appearance. 
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The Contractor shall replace damaged materials and equipment, as determined by the Engineer, 
at no additional cost to the Department. 

 
Quality Control 

 
The Contractor shall have a Quality Control Program in place as noted in Specification 108 – 
Contractor Quality Control Program, and shall maintain documentary evidence of having 
performed Quality Control reviews on all test submittals. 

 
The Contractor shall provide documentation certifying that all test equipment employed in the 
conduct of the tests and the demonstration of compliance with specified functional and 
performance requirements has been properly calibrated. 

 
 
 

MATERIALS 
 
 

The Contractor shall provide all cables, connectors, equipment, equipment racks, power, and 
other incidental appurtenances, labor, materials and equipment required to configure and conduct 
Factory Acceptance Tests, the Prototype Demonstration Test, the On-board Equipment Pilot 
Test, the System Demonstration Test, Installation Tests, Software Integration, the Integration 
Test, and the Acceptance Test. 

 
METHOD OF MEASUREMENT 
 

Specification 206 – Software Integration 
 

The work for this Item will be measured for payment by the actual number of hours for the 
Contractor rendering services approved by the Engineer. The Contractor shall submit an 
estimate of hours required to complete the work to the Engineer for approval a minimum of two 
(2) weeks prior to planned commencement of work.  The Contractor shall not begin Software 
Integration work without an approved estimate of hours.  Following approval of the estimate of 
hours, if a need for additional hours is identified, the Contractor shall immediately notify the 
Engineer of the need for additional hours, with justification. Additional hours shall not be 
measured for payment without written approval by the Engineer.  Services shall include all 
materials, equipment, tools, labor, testing, documentation, and other incidentals necessary to 
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complete the Work. The Software Integration will be measured for payment by the number of 
hours, measured to the nearest hour. 

 
 
 

BASIS OF PAYMENT 
 
 
 

Specification 206 – Software Integration 
 

Payment will include all materials, tools, equipment, and labor incidental to the completion of 
this Item for the duration of the Project. Software Integration will be paid for at the contract unit 
price per hour, which price shall include all compensation for the Work. The lump sum price 
shall not be included in the negotiated total system implementation cost as defined in 
Specification 100 – General Provisions. 
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SPECIFICATION 300 – TRAINING 
 
 
 
 

DESCRIPTION 
 
 

This specification covers requirements for preparation and delivery of Department personnel 
Training for the ITS and Communications Systems equipment for CTfastrak. The Contractor 
shall develop and deliver a training program sufficient to provide designated Department 
personnel with a thorough understanding of the operation, administration and maintenance of the 
ITS and Communications Systems. 

 
Training Requirements 

 
General 

 
All training shall be conducted in English, provided at Connecticut Department of Transportation 
facilities, and provided for a maximum of fifteen (15) attendees. The Contractor shall coordinate 
with the Department to schedule the training sessions. Training shall be conducted on the live 
system following successful completion by the Contractor of Integration Testing.  Training must 
be completed prior to the Department authorizing commencement of Acceptance Testing.  Refer 
to Specification 207 – Integration Test and Specification 208 – Acceptance Test for additional 
information on requirements for these testing stages. 

 
The Contractor shall provide training to Department personnel on the proper operation, 
administration and maintenance of the system.  The minimum training required is that which is 
necessary to bring the designated employees to the level of proficiency required for performing 
their respective duties.  Practical training using actual system equipment shall occupy a 
significant portion of all training classes.  The level of competency required to pass any course 
examinations shall be determined by the Department. 

 
Training Plan 

 
Forty (40) business days prior to the commencement of training, the Contractor shall develop 
and submit a Training Plan for the Department’s review.  The Training Plan shall describe the 
scope, schedule, and objectives of the training program, including identification of specific 
training focused for different types of recipients.  The Training Plan shall also include details on 
available supplementary training from manufacturers/vendors for specific elements of the 
system. 

 
The Training Plan shall identify the Contractor personnel proposed to provide training and their 
qualifications to provide this training. The Contractor shall provide experienced and qualified 
instructors to conduct all training sessions. These personnel shall have at least two (2) years 
experience in ITS and communications systems technology and their integration specifically 
related to the requirements of the Specifications for the CTfastrak ITS and Communications 
Systems.  The Contractor shall not use consultants or manufacturer’s representatives to meet 
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courses are both familiar with the technical information being imparted and able to utilize proper 
methods of instruction, training aids, audiovisuals and other materials to provide for effective 
training. 

 
Training Program 

 
Training shall, at a minimum, be provided for the stated number of days to the following system 
users (to be designated by the Department): 

 
 At least five (5) full days of “Administrator” training.  Training shall include 

information on system architecture, installation, and configuration; routine central 
system maintenance and troubleshooting; system interface management; and all 
system administration and performance monitoring features. At a minimum, all 
trainees must be able to pass a proficiency test at the completion of training. 

 

 At least two (2) full days of “Dispatcher” training.  Training shall include detailed 
information on the general system and all system features, focusing on the use of 
system software to manage and monitor activity along the busway, dispatch and 
manage busway vehicles, and monitor the status of field equipment. Training 
emphasis shall also be placed on system management and reporting features.  At a 
minimum, all trainees must be able to pass a proficiency test at the completion of 
training. 

 

 At least three (3) full days of “Operator” training. Training shall include information 
on how busway vehicle operators will use and interact safely with on-board ITS 
equipment. At a minimum, all trainees must be able to pass a proficiency test at the 
completion of training. 

 

 At least four (4) full days of “Field Maintenance” training. Training shall include 
information on maintaining field devices installed at stations and along the busway. 
Training shall include troubleshooting, repair, replacement, and configuration of field 
devices, including communications devices.  At a minimum, all trainees must be able 
to pass a proficiency test at the completion of training. 

 

 At least two (2) full days of “On-Board Equipment Maintenance” training.  Training 
shall include information on maintaining all on-board equipment provided as part of 
this project. Training shall include troubleshooting, repair, replacement, and 
configuration of on-board equipment.  At a minimum, all trainees must be able to 
pass a proficiency test at the completion of training. 

 

The Contractor shall develop webinar, PowerPoint presentation, manuals, and other training 
materials to support Department training of future system users.  The Contractor shall make a 
video recording of all training sessions and provide that video to the Department for its use. The 
Department reserves the right to retain and reproduce all training materials for internal purposes. 
The intent is that experienced personnel having the skills covered in the various training courses 
would be able to train future users without recalling the Contractor for additional training. 

 
The Contractor shall provide as-needed ongoing training for the duration of the Technical 
Support and Warranty Services (see Specification 400).  The Contractor shall be responsible for 
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providing additional on-site training for any add-on modules, system updates, and system 
modifications implemented during the Technical Support and Warranty Services. Separate 
training for each of the different types of system users described above may be required 
depending on the complexity of the additional training topics. 

 
Training Materials 

 
The Contractor shall submit the proposed training materials for review by the Department. 
Training Materials shall include the following: 

 
 Materials describing information on all topics to be covered in training sessions 

 

 Video recordings of training sessions in a digital format 
 
 

Manuals on equipment and software shall be included as part of the Operations and Maintenance 
Documentation described in Specification 100 – General Provisions. 

 
The training materials shall provide information on all of the topics covered during each of the 
training sessions and include exercises, equipment diagrams, software screen captures, and other 
graphical information to clearly convey information to the system user.  The training materials 
shall include full topic descriptions, illustrations as needed to enhance content presentation, 
common problems together with comprehensive solutions, and space for the users to take notes 
during the training sessions. 

 
No training shall commence until training materials have been accepted by the Department. 
Training materials shall be provided to the Department for review a minimum of forty (40) 
business days prior to the scheduled commencement of training, except for the video recordings 
of training sessions, which shall be provide to the Department before the commencement of the 
Acceptance Test. 

 
Once approved by the Department, the Contractor shall provide fifteen (15) hard copies and one 
(1) electronic copy of all approved training material for reference. Refer to Specification 109 – 
Document Control Specialist for additional submission requirements. 

 
Additional copies of the training materials shall be provided by the Contractor at the initiation of 
each training session, in sufficient quantity to provide a copy to each training recipients. Once 
approved for use, the Department shall retain the unlimited right to reproduce copies for its own 
purposes. 
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SPECIFICATION 400 – TECHNICAL SUPPORT AND WARRANTY SERVICES 
 
 

SPECIFICATION 401 – TECHNICAL SUPPORT AND WARRANTY SERVICES 
(YEARS 1 AND 2) 

 
 

SPECIFICATION 402 –OPTIONAL YEAR 3 EXTENSION OF TECHNICAL SUPPORT 
AND WARRANTY SERVICES 

 
 

SPECIFICATION 403 – OPTIONAL YEAR 4 EXTENSION OF TECHNICAL SUPPORT 
AND WARRANTY SERVICES 

 
 
 
 
DESCRIPTION  
 
This specification covers requirements for the preparation and delivery of Technical Support and 
Warranty Services for the ITS and Communications Systems for CTfastrak. Throughout the duration of 
the Technical Support and Warranty period (defined below), the Contractor shall provide preventive 
and corrective technical support and maintenance to the Department for purposes including:  
 
• Answering questions and providing information related to system implementation and performance;  
• Assisting the Department in using and configuring the system;  
• Coordinating responses to reported problems;  
• Remedying and resolving issues with system equipment, software, or other ancillary items being 
provided as part of this project.  
 
The Contractor shall provide Technical Support and Warranty Services to the Department for all 
equipment, software, and ancillary items provided as part of the ITS and Communications Systems for 
CTfastrak for a period of two (2) years (Years 1 and 2) following Final Acceptance by the Department. 
Upon completion of Years 1 and 2, the Department may, at its sole discretion, choose to extend this 
contract to include an additional one (1) year of Technical Support and Warranty Services (Year 3). 
Upon completion of Year 3, the Department may, at its sole discretion, choose to extend this contract to 
include another additional one (1) year of Technical Support and Warranty Services (Year 4). The 
initial two-year Technical Support and Warranty period shall not commence until after the Department 
has issued its written notice of Final Acceptance except, with respect to certain hardware for which any 
beneficial use is derived by the Department prior to issuance of Final Acceptance. In such instance, the 
Technical Support and Warranty Services period for such hardware would commence on the date of 
beneficial use, separate from the date of System Warranty commencement.  The optional Year 3 and 
Year 4 Technical Support and Warranty services do not include repair or replacement of the 
Commercially off the Shelf Hardware and Software components of the System, as listed in Table 1 – 
COTS Hardware and Software in this section, that may fail.  The Department, at its discretion, may 
engage the Contractor to provide support for correcting such failures on a quoted basis.  The initial 
determination of the failure is included, at no additional costs, within the Technical Support and 
Warranty services coverage.  
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Table 1 – COTS Equipment and Software 
Commercial off the Shelf Hardware and Software not covered in optional 
Year 3 and Year 4 of Warranty   

 

QTY 

Specification 531-BOC Rack  

 
HP 642 42U 1200mm Intelligent Series Rack with Shock Pallet 

 

1 

HP 42U 1200mm Rack Side Panel Kit 
 

1 

HP Rack Fan Kit (110V) 
 

1 

Ortronics 1U Cable Management Panel 
 

3 

L-Com 19" Rackmount 1.5" Offset Round Lacer Bar 
 

1 

APC Rack PDU, Basic, 0U, 20A, 120V, (14)5-15 Outlets 
 

4 

APC HP Rack Bracket Kit for Zero-U Power Distribution Units 
 

4 

HP 2x1Ex16 IP Console Switch G2 
 

1 

HP USB Virtual Media KVM Interface Adapter 
 

8 

HP TFT7600 G2 Rackmount Keyboard and Monitor 
 

1 

SPARE EQUIPMENT  

 HP Rack Fan Kit (110V) 
 

1 

APC Rack PDU, Basic, 0U, 20A, 120V, (14)5-15 Outlets 
 

2 

Specification 532-Firewall  

 Cisco ASA 5545-X IPS Edition Security Appliance 
 

2 

Cisco ASA 5545-X/5555-X Interface Card 6-Port GE SFP 
 

2 

Cisco 1000BASE-LX/LH SFP Transceiver Module 
 

12 

Cisco ASA 5545-X/5555-X AC Power Supply (1st Module) 
 

2 

Cisco ASA 5545-X/5555-X AC Power Supply (2nd Module) 
 

2 

Cisco ASA 5500 Series Software Version 8.6 for ASA 5512X-5555X, 
DES 

 

2 

Cisco ASA 5500 Series Strong Encryption License (3DES/AES) 
 

2 

Cisco ASA 5545-X IPS SSP License 
 

2 

Cisco ASA 5545-X IPS SSP Software Version 7.1 
 

2 

Cisco ASA FIPS Compliant VPN License 
 

2 

Cisco AnyConnect Essentials VPN License for ASA 5545-X, 2500 Users 
 

2 

Cisco VPN Client Software 
 

2 

Cisco ASA 5500 Series AnyConnect Client/Cisco Security Client 
Software 

 

2 

Specification 533-Modular Chassis Switch  

 Cisco Catalyst 4500E 10 Slot Chassis 
 

1 

Cisco 4500 E-Series Supervisor 848Gbps (1st module) 
 

1 

Cisco 4500 E-Series Supervisor 848Gbps (2nd module) 
 

1 

Cisco 4500 E-Series 48-Port 10/100/1000 Ethernet Non-Blocking Line 
Card 

 

1 

Cisco 4500 E-Series 24-Port Gigabit Ethernet (SFP) Line Card 
 

1 

Cisco Gigabit Ethernet SFP Transciever, 1000BASE-LX/LH 
 

24 

Cisco Catalyst 4500E SUP7-E/SUP7L-E Universal Crypto Image 
 

1 
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Cisco Catalyst 4500 2800W AC Power Supply, Data and PoE (1st 
module) 

 

1 

Cisco Catalyst 4500 2800W AC Power Supply, Data and PoE (2nd 
module) 

 

1 

Cisco IP to ENT Services License 
 

1 

Cisco FIPS Opacity Shield for Cisco 4500E 10-Slot Chassis 
 

1 

SPARE EQUIPMENT    

Cisco 4500 E-Series 48-Port 10/100/1000 Ethernet Non-
Blocking Line Card 

 

1 

Cisco 4500 E-Series 24-Port Gigabit Ethernet (SFP) Line Card 
 

1 

Cisco 1000BASE-LX/LH SFP Transciever Module 
 

2 

Specification 535-Server  

 HP ProLiant DL360p G8 8 SFF Server Chassis 
 

2 

HP DL360p G8 Intel Xeon E5-2650 2.00GHz 8-Core Processor (1st 
Processor) 

 

2 

HP DL360p G8 Intel Xeon E5-2650 2.00GHz 8-Core Processor (2nd 
Processor) 

 

2 

HP 16GB (1x16GB) PC3-12800R DDR3-1600 Memory Kit 
 

16 

HP 1Gb 4-port 331FLR FIO Ethernet Adapter 
 

2 

HP 1Gb 4-port 331T Ethernet Adapter 
 

2 

HP 460W Gold Hot Plug Power Supply Kit 
 

4 

HP 9.5mm Slim CD/DVD-RW Optical Drive Kit 
 

2 

HP 4GB SecureDigital High Capacity Flash Media Kit 
 

2 

HP StoreVirtual P4500 G2 14.4TB Virtual SAN Storage Array w/dual 
redundant active/active controller modules, 24 600GB 6G 15K LFF 
Disk Drives, 12GB RAM, Redundant Hot Plug Power Supplies, 
Redundant Fan Modules, 1024MB Battery Backed Cache Memory 

 

1 

Cisco Catalyst 3750X-24T Gigabit Ethernet Switch (includes power 
supply, fabric stack cable, power stack cable) 

 

2 

Cisco 350W AC Power Supply for 3000-X Series 
 

1.00 

Microsoft Windows Server 2012 Standard Edition-Open Business 
License 

 

20 

Microsoft Windows Server 2012 User CAL-Open Business License 
 

100 

Microsoft Windows Server 2008 R2 Standard Edition-Media Kit 
 

1 

Windows SQL Server 2012 Standard Edition Per Core License, 2 Core 
Pack-Open Business License 

 

8 

Windows SQL Server 2008 R2 Standard Edition-Media Kit 
 

1 

Windows Windows Remote Desktop Services 2012 User License-
Open Business License 

 

15 

VMware vSphere 5.1 Enterprise Plus Single Processor License 
 

4 

VMware vCenter Server 5.1 Standard License 
 

1 

HP Integrated Lights-Out Advanced Feature Pack License 
 

2 
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Symantec Endpoint Protection 12.1 (Anti-Virus) for Workstations 
and Network Servers License  

 

20 

Symantec Endpoint Protection 12.1 (Anti-Virus) for Workstations 
and Network Servers Media Pack 

 

1 

SPARE EQUIPMENT  

 HP 460W Gold Hot Plug Power Supply Kit (for Server) 
 

2 

HP 4GB SecureDigital High Capacity Flash Media Kit (for 

Server) 
 

2 

HP 700W Gold Hot Plug Power Supply Kit (for SAN) 
 

2 

HP 600GB 6G SAS 15K 3.5" LFF Dual Port Hard Disk Drive (For 

SAN) 
 

2 

Specification 502&503 ComNet Ethernet Switches  50 

Traffic Management System cabinet Item 1108644A  12 

Specification 519 Cisco Uninterruptible Power Supplies (UPS)  37 

Specification 563 Garret Communications Switches  45 

Specification 515 PA Speakers  39 

Specification 536-Uninterruptible Power Supply (BOC)  

 Liebert NX Series 10kVA Three Phase Uninterruptible Power Supply 
 

1.00 

Specification 539-Workstation Monitor  

 HP ZR2740w 27-inch Widescreen LED Backlit IPS Monitor 
 

8.00 

Specification 540-Workstation  

 HP z420 Workstation Configurable Core 
 

4.00 

Microsoft Windows® 7 Professional 64-bit 
 

4.00 

HP z420 Workstation Localization Kit 
 

4.00 

HP z420 600W 90% Efficient Chassis 
 

4.00 

Intel® Xeon® E5-1607 3.00GHz 10MB/1066 Quad-Core Processor 
 

4.00 

HP Processor Air Cooling Kit 
 

4.00 

NVIDIA Quadro NVS 310 512MB Dual Display Port Graphics Card (1st 
Card) 

 

4.00 

HP 16GB (4x4GB) DDR3-1600 ECC Unbuffered RAM 
 

4.00 

HP 500GB SATA 7200 RPM HDD (1st Hard Drive) 
 

4.00 

HP 500GB SATA 7200 RPM HDD (2nd Hard Drive) 
 

4.00 

HP 16X DVD+-RW SuperMulti SATA 1st Drive 
 

4.00 

HP RAID 1 (Mirrored Array) Configuration 
 

4.00 

HP PS/2 Standard Keyboard 
 

4.00 

HP PS/2 Optical Scroll Mouse 
 

4.00 

Windows 7 64-bit Factory Image Recovery 
 

4.00 

HP Single Unit Packaging 
 

4.00 

HP Flat Panel Speaker Bar 
 

4.00 

APC Performance SurgeArrest Surge Suppressor 
 

4.00 

HP Wireless 802.11b/g/n PCIe Card 
 

4.00 

Symantec Endpoint Protection 12.1 (Anti-Virus) for Workstations 
and Network Servers License 

 

4.00 
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Microsoft Office 2010 Professional Edition, Complete Package 
 

4.00 

Adobe Acrobat XI Standard, Complete Package 
 

4.00 

SPARE EQUIPMENT  

 HP z420 600W, 90% Efficient Power Supply (HP Spare Parts 
Only) 

 

4.00 

HP 500GB SATA 7200 RPM Hard Disk Drive 
 

4.00 

Intel Gigabit CT Desktop Network Interface Card 
 

4.00 

Specification 558-Network Management System  

 SolarWinds Orion Network Performance Monitor SLX Server License 
for Unlimited Elements 

 

1.00 

 

 

  

Technical Support Services 
 

The Contractor shall provide Technical Support services to the Department for all equipment, software, 
and ancillary items provided as part of this Project for a period of two (2) years (Years 1 and 2) 
following Final Acceptance of the Project by the Department, with an option of two additional one (1) 
year extensions for Years 3 and 4. The optional Year 3 and Year 4 Technical Support and Warranty 
services do not include the Commercially off the Shelf Hardware and Software available for purchase 
and support from the OEM as listed in Table 1 – COTS Hardware and Software.  The Department, at 
its discretion, may engage the Contractor to provide support for correcting such failures on a quoted 
basis.  The Contractor shall also provide all software updates, fixes, and patches as required during this 
time period.  
 
Technical Support shall, at a minimum, provide unlimited telephone and customer service website 
support 24 hours a day, 7 days a week, 365 days a year plus four (4) on-site staff days of professional 
services per year to provide system tuning, additional training, and review the Department 
implementation to identify performance enhancement opportunities.  
 
Technical Support Responsiveness  
 
The following definitions shall apply:  
• “Initial Response Time” is defined as the time between (a) the Department’s call or other 
communication to the Contractor, and (b) the time at which the Contractor acknowledges receipt of the 
Department support request.  
• “Follow Up Response Time” is defined as the time between (a) the Department’s call or other 
communication to the Contractor, and (b) the time at which the Contractor submits a follow up 
response to the Department which shall indicate a Contractor contact person to whom the issue has 
been assigned, action items assigned to resolve the issue, estimated time to resolve the issue, and 
provide the capability to track the issue to its completion.  
• “Issue Resolution Time” is defined as the time between (a) the Department’s call or other 
communication to the Contractor, and (b) the time at which the Contractor resolves the system failure 
or responds to the general information request to the satisfaction of the Department.  
• “Failure” is defined to mean the inability of the ITS and Communications Systems (a) to perform 
their intended function as defined by the system specifications or (b) to function in accordance with the 
applicable warranties or performance requirements. The term “Failure” shall include both hardware and 
equipment failures, as well as software errors.  
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• “Software” shall mean all Software necessary for or provided as part of the ITS and Communications 
Systems. The term “Software” shall include Contractor-developed software, third party software, and 
Contractor tools/utilities. The term “Software” also includes, where the context permits, all software, 
firmware, and any programming contained in ROM, PROM, or other memory which is necessary for or 
contained in the required components, hardware, and other related equipment.  
 
Please reference Exhibit 5, Service Level Agreement, for definition of technical support responsiveness 
in terms of time.   
 
Failure to meet Response Times  
 
 
Failure to meet Response times as referenced in Exhibit 5, Service Level Agreement, the following 
escalation process may be initiated by the Department:  
 

1. Call Center Operator 
2. Customer Care Analyst 
3. CT Client Engineer 
4. Technical Team Lead 
5. Customer Care Manager 
6. Director, Customer Care 
7. Vice President, Customer Care 
8. President 
 

If an established goal is not met, the initial escalation will be to the Site specific Client Engineer.  If the 
Client Engineer does not respond in a timely or manner satisfactory to the Department,  the next 
escalation point for the client would be the next escalation as defined by the list above.   All resources 
can be contacted through the 1-877-411-8727 or cc@trapezegroup.com.  Trapeze may increase the 
escalation if required without prompting by the Department in order to resolve issues quickly.  
 
 
Technical Support Contact Person  
 
The Contractor shall designate a specific Technical Support contact person (i.e., an account manager) to 
handle all Department reported issues. This contact person should be the first point of contact for the 
Department to report all new issues and to follow up on previously reported issues and shall be 
available during normal operating hours within the Eastern Time Zone as defined above.  
 
Remote System Access  
 
The Contractor may request from the Department temporary remote system access be granted to allow 
the Contractor to provide technical support and troubleshooting remotely. The Contractor shall be 
responsible for identifying a secure method for establishing temporary remote system access that is 
consistent with the Department’s system security requirements. Based on the proposed access method, 
the Department may decide to allow this access. The Department granting remote access does not 
absolve the Contractor of any responsibility for meeting its “response time” and “issue resolution time” 
requirements.  
 
Online Tracking  
 
The Contractor shall provide an online database/log where the Department can log bugs, problems, 
issues, and requests for enhancements. Each entry will be assigned a unique tracking number when 
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created. The Contractor shall respond with a status, comments, assignment information. The online 
database/log shall allow the Department to check the status of requests at any time. The Department 
will be able to create and print reports via the online database/log. The Contractor shall also provide a 
web-based system of allowing the Department to track information on known bugs and/or technical 
issues reported by other software users (non- Department users).  
 
Enhancements, Releases, and New Versions  
 
During the Technical Support and Warranty Services period(s), the Contractor shall notify the 
Department of the availability of enhancements, releases, and newer versions of the software (including 
third party software), including all bug fixes, patches, and modifications. The Contractor shall consult 
with the Department concerning the advisability of incorporating such enhancements, releases, and 
newer versions within the ITS system and shall provide reasonable supporting materials. Within twenty 
(20) business days from the Department’s request, the Contractor shall provide the Department with the 
enhancement, release, or the new version. In doing so, the Contractor shall (a) provide such 
enhancements, releases, and new versions to the Department at no Licensing or Software fees, (b) quote 
any integration, installation, configuration, testing and release services necessary for enhancements, 
releases, and new versions, and (c) provide such integration, installation, configuration, testing and 
release services at the quoted rate, except in the case of third-party software, where license fees and 
other charges of such third-party (without markup) may be imposed. Following installation of the 
enhancement, new release, or new version, the Contractor shall be responsible for repeating all system 
testing to demonstrate all required functionality is still provided by the system. Such testing shall be 
included in the services quoted for the Enhancement or New Version deployment. Should the provision 
of such a new enhancement, release or version result in any loss of required functionality, at the sole 
discretion of the Department, the Contractor may be required to revert to the previous fully functional 
version at no additional cost to the Department. The Contractor shall coordinate the scheduling of the 
provision and implementation of any new enhancement, release or version with the Department.  In the 
event that the Department does not exercise the option to upgrade the Software with the enhancement, 
release, or new version, the Contractor shall continue to support the current Software version deployed 
by the Department, assuming there is an active warranty or maintenance agreement between the 
Contractor and the Department.  This section does not apply to updates of the Licensed Software which 
upon release by the Licensed Software supplier shall be promptly installed via customer care at no cost 
to the Department. 
 
 
Version Control  
 
The Contractor shall monitor and track software versions in operation, to ensure proper version control 
and hardware compatibility.  
 
Support for Prior Versions 
 
The Contractor shall continue to support earlier versions of the software while providing ongoing 
technical support and maintenance if the Department, in its sole discretion, decides to remain with the 
previous version.  
 
Revised Documentation  
 
The Contractor shall provide a quote to the Department  to provide all updated custom system 
documentation in the form of new revised manuals or changed pages to current manuals (or updated 
“help screens”) consistent with the original system documentation supplied, and reflecting changes 
embodied in the enhancement, in the new software version, or in the improvement provided herein. The 
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Contractor shall also provide (at no charge) installation instructions, procedures and any installation 
program required by the installation.  
 
Additional Training  
The Contractor shall provide a quote to the Department for any additional training required for new 
add-on modules, enhancements, new versions, modifications, etc.  
 
 
 
Warranty Services  
 
The Contractor shall provide a System Warranty and Warranty Services to the Department for all 
equipment, software, and ancillary items provided as part of this Project for a period of two (2) years 
(Years 1 and 2) following Final Acceptance of the Project by the Department, with an option of two 
additional one (1) year extensions for Years 3 and 4.  
 
The Contractor shall warrant that it has good title to the system and its components and the right to sell 
to the Department free of any proprietary rights of any manufacturer (if the Contractor is not the 
manufacturer) or other party, and free of any lien or encumbrance.  
 
The Contractor shall warrant that all installation work and system hardware and software provided by 
the Contractor, Sub-contractors, or other suppliers or manufacturers, shall be free from defective 
workmanship for warranty and guarantee periods that are customary and consistent with standard 
industry and trade practice, all of which shall commence after the date of formal System Acceptance, 
and shall be effective for not less than two (2) years thereafter, unless otherwise specified in each Item 
specification. All product warranties shall be registered to the Connecticut Department of 
Transportation.  
 
The Contractor shall warrant that all installation work and system hardware and software shall perform 
according to the specifications for the duration of the warranty period(s).  
 
During the warranty period(s), the Contractor shall provide routine and preventive maintenance for all 
system equipment as proscribed by the Contractor’s submitted Operations and Maintenance Manuals 
(refer to Specification 100 – General Provisions for more information on the Operations and 
Maintenance Manuals) and in accordance with the manufacturers’ recommendations, and as needed to 
meet performance standards. This routine and preventive maintenance shall also meet all requirements 
for maintaining individual Item warranties.  
 
 
Following the warranty period(s), the Department will operate and maintain the system hardware and 
software in accordance with the Contractor’s specific instructions in order to maintain all warranties 
that extend beyond the initial warranty period. However, the Contractor shall hold the Department 
harmless and the Contractor shall be responsible for repairing any damage from the Department’s 
improper operation of any system hardware or software resulting from  
Contractor’s failure to provide adequate or correct training and/or complete operating manuals, 
software manuals, electrical drawings, complete computer program documentation, and other 
documents required to be furnished as identified within these specifications.  
 
During the warranty period(s), the Contractor shall maintain detailed repair records and forward this 
information to the Department on a monthly basis (unless otherwise agreed upon by the Engineer). 
During the warranty period(s), the Contractor shall also provide monthly performance reports. These 
performance reports will report on the reliability of field and on-board equipment, as well as the 
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percentage system availability of the central systems and the communications network (excluding any 
downtime resulting from scheduled preventive maintenance). The performance reports shall also 
describe the average accuracy of the bus arrival prediction algorithm for the month at each station.  
 
Hardware furnished and installed for this project shall be guaranteed to perform according to the 
manufacturer's published specifications. Hardware shall be warranted against defects and/or failure in 
design, materials and workmanship in accordance with the manufacturer's standard warranty. The 
warranty coverage shall become effective on the date of beneficial use of the hardware item by the 
Department. The Contractor shall register all manufacturers’ normal warranties, licenses and guarantees 
in the name of the Connecticut Department of Transportation. Defective equipment shall be repaired or 
replaced during the warranty period(s) at no additional cost to the Department. 
 
During the warranty period(s), defective onboard and VMS hardware will be replaced by the 
Department using stock from the spare parts inventory and the defective part will be returned to the 
equipment supplier. For each defective part, the equipment supplier shall provide the Contractor with a 
repaired or new replacement unit to replenish the spare parts inventory. The replacement units shall be 
fully tested and certified to be compliant with the original part. The cost of  transportation and 
insurance charges for shipping defective and replacement parts to the equipment supplier shall be 
covered by the Department and the equipment supplier shall cover the charges for shipping the 
equipment back to the Department. 
 
Unsatisfactory Work  
 
If, within the Technical Support and Warranty period(s), the Department finds that warranted  
Work needs to be re-performed because of workmanship that, in the Department’s opinion, is not 
in accordance with the terms of the Contract, the Department will so inform the Contractor in writing, 
and the Contractor shall promptly and without additional expense to the Department place in a 
satisfactory condition all such warranted Work. 
 
Should the Contractor fail to proceed promptly, the Department may have such Work performed by 
others and the costs of such Work may be charged to the Contractor, who shall pay these costs to the 
Department accordingly or deducted from monies due, or to become due, to the Contractor.  
 
The rights and remedies of the Department under these Technical Support and Warranty Services 
provisions are not intended to be exclusive, and do not preclude the exercise of any other rights  
or remedies provided by this Contract or by law with respect to unsatisfactory Work performed by the 
Contractor.  
 
Quality Control  
 
Refer to Specification 108 – Contractor Quality Control Program for any additional Quality  
Control requirements applicable to Technical Support and Warranty Services.  
 
MATERIALS  
 
The Contractor shall be responsible for providing all equipment, tools, services, and documentation 
necessary to provide the Technical Support and Warranty Services.  
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SPECIFICATION 501 – CATEGORY 6 (CAT 6) COPPER PATCH CABLE 
 
 
 
 

DESCRIPTION 
 
 

This item shall consist of furnishing, installing, and testing terminated unshielded twisted pair 
(UTP) Category 6 Copper Patch Cables (Cat 6 Cabling) required to interconnect Ethernet/IP 
ready devices on the busway communications system. 

 
The Cat 6 Patch Cable shall consist of 
 Solid 23 AWG, 4-pair high-conductivity copper wire, insulated and jacketed 

 

 Unshielded 8P8C/”RJ45” modular connectors terminating both ends of installed 
cabling 

 

 Plenum rated material for building installations 
 
 

References and Standards 
 

The following standards shall apply for the following categories: 
 

Electronic Industries Alliance / Telecommunications Industry Association (EIA/TIA): 
 

 ANSI/TIA-1096-A: Shape and dimensions of 8P8C/”RJ45” connectors. 
 

 EIA/TIA-568-B: Commercial Building Telecommunications Wiring Standard. 
 

 EIA/TIA-606: Administration Standard for the Telecommunication Infrastructure. 
 

 EIA/TIA-607: Commercial Building Grounding and Bonding Requirements for 
Telecommunications. 

 
 

National Fire Protection Association (NFPA): 
 

 NFPA 70:  National Electric Code. 
 

 NFPA 75:  Standard for the Protection of Electronic Computer/Data Processing 
Equipment. 

 
 

Underwriters Laboratories (UL): 
 

 UL 444:  Communications Cables. 
 

 UL 497:  Standard for Protectors for Paired-Conductor Communications Circuits. 
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MATERIALS 

 
 

General 
 

Cat 6 Cabling shall be comprised of four (4) twisted pairs of copper wire conductors. 

Cat 6 Cable wire pairs shall have different twist rates. 

Conductors shall be twisted to form pairs with an average mutual capacitance of less than 52 
nF/km with a far end crosstalk loss of 69 dB/km. 

 
The conductor pairs wires shall be color coded in compliance with EIA/TIA coloring standards. 

The conductor pairs shall be individually insulated with high density poly ethylene (HDPE). 

A tight fitting jacket shall be extruded over the conductor pairs. 
 

A non-hygroscopic dielectric tape shall be wrapped around the insulated pairs. 
 

For outdoor installations the cable shall have a sunlight and weather resistant jacket fabricated of 
HDPE or other material approved by the Engineer that is in compliance with the referenced fire 
codes. 

 
For indoor installations the jack shall be plenum rated and fabricated of low-smoke polyvinyl 
chloride (PVC), or a fluorinated ethylene polymer (FEP) or other approved by the Engineer that 
is in compliance with the referenced fire codes. 

 
Each Cat 6 cable end shall be terminated with 8P8C/“RJ-45” type connectors. 

The cable and modular connector materials that are in contact shall not support galvanic action. 

The modular connector shall be made of material of a type that does not support galvanic action 
with the equipment receptacle that it is inserted into. 

 
 
 

Manufacturer Requirements 
 

The manufacturer must be regularly engaged in the manufacture and production of Category 6 
Copper Patch Cabling for consumer, commercial and industrial applications, meeting 
internationally accepted quality standards in the manufacture of such cabling. 

 
Environmental Requirements 

 
Criteria Minimum Conditions to be Met 

 

Operating Temperatures Indoor: -4oF to 122 oF (-20oC to 50oC) 
Outdoor: -40 oF to 167 oF (-40oC to 75oC) 
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Criteria Minimum Conditions to be Met 

 

Installation Temperatures Indoor: 32 oF to 122 oF (0oC to 50oC) 
Outdoor: 13 oF to 167 oF (-25oC to 75oC) 

Humidity 0-95% non-condensing 
Solid Object and Moisture 
Protection 

 

IP 53 
 
 
Water and Solvents 

Shall withstand water spray on equipment from cleaning 
floors and walls, industrial solvents, rain, mud, snow and 
slush, all of which may contain salt, which may come in 
contact with equipment. 

 
Electrical Requirements 

 
All installed Cat 6 Cabling shall meet or exceed industry recognized electrical standards. 

 
Warranty Requirements 

 
The Cat 6 Cabling is covered under the warranty requirements stated in Specification 400 – 
Technical Support and Warranty Services.  

 
 

CONSTRUCTION METHODS 
 
 

Delivery, Storage, and Handling 
 

The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment. 

 
Cat 6 Cabling, 8P8C/”RJ45” modular connectors, associated tools, Velcro™ ties and any other 
materials required for correct provision of Cat 6 Cabling per this specification shall be stored in a 
clean, dry, cool indoor environment. 

 
Adequate storage space shall be provided for these materials in order to ensure that no 
mechanical stress is exerted on the materials. 

 
Materials that have come in contact with water will be replaced by the Contractor, at their own 
expense. The Department shall not assume any liability for the same. 

 
Installation 

 
Indoor Cat 6 Cabling shall be installed in buildings or interior spaces per the Drawings and shall 
be rated for indoor use. 

 
Outdoor Cat 6 Cabling shall be installed in outdoor cabinets and conduits per the Drawings and 
shall be rated for outdoor use. 
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Cable length shall be sized to minimize excess cable interconnecting equipment, with cables 
routed and dressed to maintain a neat appearance. 

 
An installed cable shall not exceed 100m in length. For installations that require longer than 
100m of Cat 6 cable, the Engineer and the Department must approve cable and deployment prior 
to installation.  The Contractor may propose using Ethernet over copper transmission extending 
equipment, with justification, for the Engineer to review.  The Department may decide to 
approve such equipment at its sole discretion. 

 
Sufficient slack shall be provided on installation to avoid sharp bends in the cable that may 
degrade performance. 

 
For both indoor and outdoor cable, the minimum bend radius of cable during installation shall 
comply with the manufacturer’s recommendation. Installed cables with bends must meet the Cat 
6 installation and performance requirements. 

 
Cables shall be neatly routed using approved cable management hardware, and with removable 
(e.g. Velcro™) tie wraps as necessary. 

 
At minimum, each cable shall be labeled appropriately on each end.  A labeling scheme for all 
Cat 6 cabling shall be submitted for Engineer’s approval. 

 
Outdoor cables shall be installed with weatherproof labels at each modular connector on both 
ends of the cable. 

 
Indoor cables shall be installed with labels at each modular connector on both ends of the cable. 

Cable termination shall be performed in a clean, dry environment. 

Cable jacketing shall be removed to expose wires using a stripping tool specifically designed for 
stripping Cat 6 cable. If wires are scratched, cut, or otherwise damaged in jacket stripping, the 
Contractor shall discard that section of cable and re-strip the jacket. 

 
A maximum of ½” (one-half inch) of unjacketed wire shall be left at the end of a cable for 
insertion into the 8P8C/”RJ45” modular connector. 

 
Unfurled wires shall be threaded into a modular plug that shall be supplied as part of the 
8P8C/”RJ45” modular connector. The modular plug – cable assembly shall then be inserted into 
the modular connector for crimping. 

 
A crimping tool specifically designed for terminating  Cat 6 cable into 8P8C/”RJ45” connectors 
shall be used. 

 
A dedicated boot made of Ethylene Propylene Terpolymer Rubber (EPTR) or equivalent 
approved by the Engineer shall be placed over each modular connector. 
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Documentation and Training 

 
The Contractor shall provide certificate of compliance with Cat 6 specifications for each 
terminated cable provided. 

 
The Cat 6 Cabling, and all associated equipment and cabling shall conform to the documentation 
and training requirements stated in Specification 100 – General Provisions and Specification 300 
– Training. 

 
Testing 

 
Cat 6 Cabling, and all associated equipment and cabling shall conform to the testing requirements 
stated in Specification 201 – Factory Acceptance Tests, Specification 202 – Prototype 
Demonstration Test, Specification 203 – On-board Equipment Pilot Test, Specification 
204 – System Demonstration Test, Specification 205 – Installation Tests, Specification 206 – 
Software Integration, Specification 207 – Integration Test, and Specification 208 – Acceptance 
Test. 

 
All Cat 6 cables shall be tested prior to installation. 

 
The Contractor shall be responsible for all testing that may be required to establish approval and 
acceptance of the Cat 6 Cabling. 

 
The Contractor shall employ industry-standard methods and tools to demonstrate that the cable is 
compliant with Cat 6 requirements, monitor Cat 6 Cabling performance and compliance with 
availability requirements throughout the term of the Contract, including all ongoing technical 
support and maintenance periods. 

 
 
 

METHOD OF MEASUREMENT 
 
 

This work shall be measured for payment by the number of feet of Category 6 Copper Patch 
Cables of the type specified, installed, integrated, completed, tested and accepted in-place. The 
unit price for each foot of Category 6 Copper Patch Cables is set forth in Exhibit 4, and such 
price includes all materials, equipment, tools, labor, testing, documentation, and other 
incidentals necessary to complete the work. 
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SPECIFICATION 502 – GIGABIT ETHERNET SWITCH (TYPE A) 

 
 

SPECIFICATION 503 – GIGABIT ETHERNET SWITCH (TYPE B) 
 
 
 
 

DESCRIPTION 
 
 

This item shall consist of furnishing, installing, integrating, and testing Gigabit Ethernet 
Switches, all needed components and accessories required for a full and complete installation, 
including all associated equipment and cabling, as described herein. 

 
The Gigabit Ethernet Switch shall be capable of: 

 
 networking and routing Ethernet ready ITS equipment traffic; and 

 

 converting Ethernet (electrical, over twisted-pair copper) to optical Ethernet on Fiber. 
 
 

The Gigabit Ethernet Switches shall be installed in designated enclosures along the busway, at 
busway stations, and in the Busway Operations Center (BOC) as shown on the Drawings. There 
shall be two (2) types of Gigabit Ethernet Switches: 

 
 Type A – more than 8-port, consisting of eight (8) or more RJ45 copper ports and 

four (4) or more Optical Fiber ports. 
 

 Type B – more than 24-port, consisting of 24 or more RJ45 copper ports and four (4) 
or more Optical Fiber ports. 

 

Gigabit Ethernet Switches shall transmit and receive 10/100/1000 Mbps (mega-bits-per-second) 
data over single mode Fiber. 

 
At existing station communications cabinets, a minimum of two (2) Gigabit Ethernet Switches 
shall be installed in order to accommodate separate communications networks for video and data 
as shown in the Drawings. Additional Gigabit Ethernet Switches may need to be installed at 
specific stations depending on the quantity of devices at each station. At existing Traffic 
Management System Cabinets along the busway, and at secondary cabinets at the stations, a single 
Gigabit Ethernet Switch may be installed as shown in Drawings.  The Contractor shall confirm 
that the quantity of Gigabit Ethernet Switches and the total number of ports proposed for these 
switches at each location is sufficient to support connection to the proposed quantities of field 
devices, with spare capacity for potential future expansion. 

 
At cabinet locations where more than two (2) devices shall be connected to a Gigabit Ethernet 
Switch, the Contractor shall also provide a Cat 6 Patch Panel. For Type A Gigabit Ethernet 
Switches, the Contractor shall provide a 12-port Cat 6 Patch Panel. For Type B Gigabit Ethernet 
Switches, the Contractor shall provide a 24-port or 48-port Cat 6 Patch Panel. 
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References 

The following standards shall apply for the following categories: 

IEEE 
 

 802.3-2008-Gigabit Ethernet standard 
 

 802.1p-Quality of Service 
 

 802.1Q-VLAN Tagging 
 

 802.3x-Flow Control 
 

 802.1d-Spanning Tree Protocol 
 

 802.1p-Class of Service 
 

 802.1w-Rapid Spanning Tree Protocol 
 

 802.17-Resilient Packet Ring 
 

Other 
 

 UL Listing 
 

 NEC CM/MP 
 
 
 
 

MATERIALS 
 
 

General 
 

The Gigabit Ethernet Switches shall have copper ports complying with IEEE 1000BASE-T or 
higher standards. 

 
The Gigabit Ethernet Switches shall have fiber ports complying with IEEE 1000BASE-FX or 
higher standards. 

 
The Gigabit Ethernet Switches shall have power over Ethernet (POE) ports. 

 
Gigabit Ethernet Switches installed in designated field locations or Communications Cabinets 
shall aggregate and disseminate data from all connected ITS components. As shown on the 
Drawings, Gigabit Ethernet Switches installed at each of the stations and other designated 
locations shall be interconnected over the Optical Fiber Distribution and Drop Cables. 

 
The Cat 6 Patch Panels shall meet or exceed the relevant requirements identified for Cat 6 
cabling in Specification 501 – Category 6 (Cat 6) Copper Patch Cable. 

 
The Cat 6 Patch Panels shall meet or exceed the requirements for Category 6 described in TIA- 
568-C.2 as well as the Class E requirements described in ISO/IEC 11801-B. 
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The Cat 6 Patch Panels shall feature mounting standoffs for cable management bars, color-coded 
labeling, and a termination standoff for patch panel earthing/grounding. 

 
The Cat 6 Patch Panels shall be made of corrosion-resistant steel construction. The plastic 
elements shall be fire-retardant with a UL flammability rating of 94V-0. 

 
The Gigabit Ethernet Switches, the Cat 6 Patch Panels, and all associated equipment and cabling 
shall comply with the Materials requirements stated in Specification 100 – General Provisions. If 
conflicts exist, this Item specification shall govern. 

 
 
 

Functional Requirements 
 

General 
 

The Gigabit Ethernet Switch shall provide electrical Ethernet ports for connection to ITS 
equipment and shall provide optical Ethernet ports for connection to Optical Fiber. The optical 
Ethernet ports shall serve as “trunk” ports for transmission of aggregated data from the ITS 
equipment connected to that switch. 

 
Gigabit Ethernet Switches shall be assigned IP addresses in accordance with the Contractor- 
developed IP Address Coordination Plan and as approved by the Engineer and shall be 
configurable remotely. 

 
The Gigabit Ethernet Switches shall provide 10/100/1000Base-T with speed auto negotiation. 
The Gigabit Ethernet Switch shall store and forward with IEEE802.3x full duplex, non-blocking 
flow control. 

 
The Gigabit Ethernet Switches shall support Resilient Packet Ring standards. 

The Gigabit Ethernet Switch shall support the following features and function: 

 8192 MAC address 
 IEEE 802.1p (Quality of Service) for 4-level transmission priorities 
 IP Multicast Filtering through IGMP Snooping (v2) 
 SNMPv2, Web-based (http) management, and Telnet. 
 Port Mirroring 
 Port Based Network Access Control (IEEE 802.1x). 
 Broadcast Storm Filtering 
 Loss of Link Management 
 Port Statistics and Remote Monitoring 
 Individual Port Configuration and Status 

o Speed 
o Auto-negotiation 
o Flow Control 

 Event Logging and Alarms 
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The Gigabit Ethernet Switch shall support the following properties: 
 

 Switch Method: Store and Forward 
 Switch Latency: 7us (100 Mbps) 
 Switch Bandwidth: 1.6 Gbps 
 Priority Queues: 2 
 Frame Buffer: 160 Packet Buffers (1536 bytes each) 
 VLANs: 1000 
 IGMP Multicast Groups: 256 

 

Performance Specifications 
 

Gigabit Ethernet Switch optical interfaces shall be compatible with the Distribution and Drop 
Cables (refer to Specification 505 – Optical Fiber Cable (12 Strand) and Specification 506 – 
Optical Fiber Cable (48 Strand)) and OFTPP (refer to Specification 508 – Optical Fiber 
Termination Patch Panel (48-port) and Specification 509 - Optical Fiber Termination Patch Panel 
(12-port)) requirements. 

 
The devices shall have an optical link budget to facilitate communication as required by the 
Drawings. Pluggable optical transceiver modules shall be available from the manufacturer of the 
switch to support minimum link budgets of 40 km over 9μ/125 single-mode fiber at 1310 nm, and 
60 km over 9μ/125 single-mode fiber at 1550 nm. These modules shall also have optical 
monitoring capabilities. 

 
The Ethernet switches’ optical receivers shall not experience optical saturation from the 
transmitting devices when on links 100 m apart or greater. If optical saturation occurs on links 
less than 100 m apart, the Contractor shall supply optical attenuators to prevent saturation. 

 
Multicasting traffic shall experience no packet loss. 

 
The mean time between failures (MTBF) for the Gigabit Ethernet Switches shall be > 70,000 
hours. 

 
 
 

Manufacturer Requirements 
 

The manufacturer of the Gigabit Ethernet Switches and Cat 6 Patch Panels shall be regularly 
engaged in the manufacture and production of high performance and rugged Ethernet switching 
equipment for use in communications systems for at least ten (10) years. 

 
Physical Requirements 

 
The Gigabit Ethernet Switch and Cat 6 Patch Panel dimensions shall be suitable for installation 
at Communication Cabinets as specified in the Drawings. 
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Environmental Requirements 

 
Gigabit Ethernet Switches and Cat 6 Patch Panels installed shall comply with the following 
environmental conditions: 

 
Criteria Minimum Conditions to be Met 

 

Operating Temperatures Indoor: 32°F to 122°F (0°C to 50°C) 
Outdoor: -40° F to 167° F (-40°C to 75°C) 

 

Storage Temperatures Indoor: 32°F to 122°F (0°C to 50°C) 
Outdoor: -40° F to 185° F (-40°C to 85°C) 

Humidity 5-95% non-condensing 
Solid Object and Moisture 
Protection 

Indoor: IP 52 
Outdoor: IP 56 

 
Note: The manufacturer shall verify maximum continuous operating temperatures using a 
minimum of 16 hours of continuous use in accordance with applicable industry standards. 

 
Electrical Requirements 

 
Item Requirement 

Operating Voltage 115 VAC ± 5%, 60 Hz or a 24VDC ±2%. 

Input Current <25 Amperes 

Maximum Power Dissipation 3000 Watts 
 

The Gigabit Ethernet Switch’s power supply shall have no exposed power connectors. 

The Gigabit Ethernet Switches shall support POE. 

All Gigabit Ethernet Switches to be installed in outdoor equipment cabinets shall have conformal 
coating. 

 
Warranty Requirements 

 
The Gigabit Ethernet Switches, the Cat 6 Patch Panels, and all associated equipment and cabling 
are covered under the warranty requirements stated in Specification 400 – Technical Support and 
Warranty Services.  
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CONSTRUCTION METHODS 

Delivery, Storage, and Handling 

The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance. The Contractor shall be responsible for 
replacing any damaged equipment, as may be determined by the Engineer. 

 
Installation 

 
At the stations along the busway, the Contractor shall install the Gigabit Ethernet Switches, Cat 6 
Patch Panels, and all associated equipment and cabling in standard EIA-19-inch equipment racks 
in the Communications Cabinets, and inside smaller secondary cabinets as shown on the 
Drawings. Gigabit Ethernet Switches, Cat 6 Patch Panels, and all associated equipment and 
cabling shall also be installed at existing Traffic Management System Cabinets at points the 
busway as shown on the Drawings.  Gigabit Ethernet Switches, Cat 6 Patch Panels, and all 
associated equipment and cabling shall also be installed at the BOC as shown on the Drawings. 

 
The Contractor shall connect the Gigabit Ethernet Switch to a protected power source, either an 
Uninterruptible Power Supply, or the protected side of a transient voltage surge suppressor 
installed in the cabinet. The Contractor shall connect the equipment to low-resistance protective 
ground. 

 
The Contractor shall furnish and install Cat 6 Patch Cables (specified elsewhere) and connectors 
from the proposed Ethernet equipment in the Communications Cabinets, the secondary cabinets, 
the Traffic Management System Cabinets, and the BOC communications racks. The Contractor 
shall provide the necessary Patch Cable lengths based on the distance and Cable path between the 
patch panel and the communications equipment in the communications rack. Patch Cables shall 
be neatly routed through cable management. 

 
The Contractor shall provide and install all interconnecting Optical Fiber Cable between the 
Gigabit Ethernet Switch and the OFTPP in the Communications Cabinet. 

 
Documentation and Training 

 
The Gigabit Ethernet Switches, and all associated equipment and cabling shall conform to the 
documentation and training requirements stated in Specification 100 – General Provisions and 
Specification 300 – Training. 

 
Testing 

 
The Gigabit Ethernet Switch, and all associated equipment and cabling shall conform to the 
testing requirements stated in the Specification 201 – Factory Acceptance Tests, Specification 
202 – Prototype Demonstration Test, Specification 204 – System Demonstration Test, 
Specification 205 – Installation Tests, Specification 206 – Software Integration, Specification 
207 – Integration Test, and Specification 208 – Acceptance Test. 
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The Contractor shall be responsible for all testing that may be required to establish approval and 
acceptance of the Gigabit Ethernet Switch. 

 
The Contractor shall test and verify the cabling for the electrical (Cat 6) and Optical Ethernet 
connections for each data link prior to the connection to the Gigabit Ethernet Switch. 

 
The Contractor shall configure the Gigabit Ethernet Switches according to manufacturer’s 
instructions and shall demonstrate shall demonstrate complete operability with connected 
equipment and system. 

 
 
 

METHOD OF MEASUREMENT 
 
 

Specification 502 – Gigabit Ethernet Switch (Type A) 
 

This work shall be measured for payment by the number of units of Gigabit Ethernet Switch 
(Type A) of the type specified, installed, integrated, completed, tested and accepted in-place. 
The unit price for each Gigabit Ethernet Switch (Type A) is set forth in Exhibit 4, and such price 
includes all materials, equipment, tools, labor, testing, documentation, and other incidentals 
necessary to complete the work. 

 
Specification 503 – Gigabit Ethernet Switch (Type B) 

 
This work shall be measured for payment by the number of units of Gigabit Ethernet Switch 
(Type B)s of the type specified, installed, integrated, completed, tested and accepted in-place. 
The unit price for each Gigabit Ethernet Switch (Type B) is set forth in Exhibit 4, and such price 
includes all materials, equipment, tools, labor, testing, documentation, and other incidentals 
necessary to complete the work. 
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SPECIFICATION 504 – FIELD-HARDENED MEDIA CONVERTER 

 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing and installing outdoor, Field-hardened Media Converters 
with Enclosure (also referred to as the “Media Converter Cabinet”) at locations as shown on the 
Drawings. 

 
The Field-hardened Media Converters shall be capable of converting optical signals from optical 
fiber cable to electrical signals over twisted-pair copper, and vice versa. 

 
The Field-hardened Media Converters shall be capable of transmitting and receiving 
10/100/1000 Mbps (mega-bits-per-second) data over single mode fiber cable, and transmitting 
and receiving 10/100 Mbps data over Cat-6 copper cable. 

 
References and Standards 

 
ASTM International 

 
 ASTM F967-95: Standard Practice for Security Engineering Symbols 

 
 
Electronic Industries Alliance / Telecommunications Industry Association (EIA/TIA) 

 
 EIA-310-C Racks, Panels, and Associated Equipment. 

 

 EIA-TIA-455-A Standard Test Procedures for Fiber Optic Fibers, Cable Transducer 
Sensors, Connecting and Terminating Devices and Other Fiber Optic Components. 

 

 EIA-455-6B Cable Retention Test Procedure for Fiber Optic Cable Interconnecting 
Devices. 

 

 EIA-485 Standard for Electrical Characteristics of Generators and Receivers for use 
in Balanced Digital Multipoint Systems. 

 

 TIA/EIA-598-A Optical Fiber Cable Color Coding. 
 

 FOTP References 
 

 
 
IEEE 

 
 802.3-2008-Gigabit Ethernet standard 

 

 802.3x-Flow Control 
 

National Fire Protection Association (NFPA) 
 

 NFPA 70: National Electric Code. 
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Underwriter’s Laboratories (UL) 
 

 UL 444: Communications Cables. 
 

 UL 497: Standard for Protectors for Paired-Conductor Communications Circuits. 
 
 

MATERIALS 

General 
 

The Field-hardened Media Converters shall have copper ports complying with IEEE 100BASE- 
T or higher standards. 

 
The Field-hardened Media Converters shall have fiber ports complying with IEEE 1000BASE- 
FX or higher standards. 

 
Field-hardened Media Converters with Enclosures shall be installed in designated field locations 
on existing poles as shown in Drawings. 

 
The Field-hardened Media Converters shall be connected to CCTV Camera Assembly (Busway) 
using Cat-6 Copper Patch Cable, and shall be connected to the Optical Fiber Termination Patch 
Panel using Optical Fiber Drop Cables. (Refer to Specification 501 – Cat 6 Copper Patch Cable, 
Specification 505 – Optical Fiber (12 Strand), Specification 508 – Optical Fiber Termination 
Patch Panel (48-port), and Specification 511 – CCTV Camera Assembly (Busway)) 

 
The Field-hardened Media Converters shall comply with the Materials requirements stated in 
Specification 100 - General Provisions. If conflicts exist, this Item specification shall govern. 

 
Manufacturer Requirements 

 
The manufacturer of the Field-hardened Media Converters shall be regularly engaged in the 
manufacture of products specified for a period of no less than ten years with satisfactory 
performance in similar applications. The manufacturer shall be ISO 9001 certified. 

 
Physical Requirements 

 
General 

 
The Field-hardened Media Converters’ copper interfaces shall include at least one (1) RJ-45 port 
complying with IEEE 100BASE-T or higher standards and the media converters’ optical 
interfaces shall include at least two (2) fiber ports complying with IEEE 1000BASE-FX or 
higher standards (with SC connectors). 

 
Enclosure 

 
The Contractor shall provide an Enclosure to protect the Field-hardened Media Converters from 
the environment. The Enclosure shall be made of rugged aluminum alloy, 16 gauge steel, or 
approved similar material and shall be designed to enclose electrical and electronic equipment, 
and allow for entry and exit of power cabling, Drop Fiber Cabling and Copper Patch Cabling. It 
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shall also provide a hinged door for opening and closing. The Enclosure shall comply with the 
environmental requirements. The maximum size of the Enclosure shall not exceed 12”(W) x 
12”(H) x 6”(D). 

 
Environmental Requirements 

 
The Field-hardened Media Converters, including Enclosures, other mounting hardware, 
connections with power supply and data cabling etc., shall be suitable for an outdoor pole- 
mounted installation and provide adequate environmental protection for year-round operation. 

 
The Field-hardened Media Converters, including Enclosures, other mounting hardware, 
connections with power supply and data cabling etc., shall comply with the environmental 
requirements listed in the table below: 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between - 40ºF to +167ºF (- 40ºC to +75ºC) 

Operating Humidity 5-95% relative humidity, non-condensing 
Solid Object and Moisture 
Protection 

 

IEC IP66 or NEMA 4/4X 
 
 
Water and Solvents 

Shall withstand water spray on equipment from 
cleaning floors and walls, industrial solvents, rain, 
mud, snow and slush, all of which may contain salt, 
which may come in contact with equipment. 

 
The Field-hardened Media Converters, including Enclosures, other mounting hardware, 
connections with power supply and data cabling etc., shall be suitably protected against external 
EMI / ESI Interference through shielding / grounding. 

 
Electrical Requirements 

 
All Field-hardened Media Converters shall operate from a 115VAC +/- 10%, 60 Hz power 
source. The Contractor shall be responsible for providing any accessories (such as power 
adapters) required to power the devices from the power source. 

 
Functional Requirements 

 
The Field-hardened Media Converters shall be plug-and-play for easy installation, featuring 
auto-negotiation and auto-MDI and MDI-X detection. 

 
The Field-hardened Media Converters shall have external LED indicators for power, fault, 
10/100, and collision. 

 
The Field-hardened Media Converters shall allow for selectable link speed in duplex 
communications. 

 
Performance Specifications 

 
Field-hardened Media Converter optical interfaces shall be compatible with the Distribution 
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Cables (refer to Specification 505 – Optical Fiber Cable (12 Strand)) and OFTPP (refer to 
Specification 508 – Optical Fiber Termination Patch Panel (48-port)) requirements. 

 
The devices shall have an optical link budget to facilitate communication as required by the 
Drawings. Pluggable optical transceiver modules shall be available from the manufacturer of the 
switch to support minimum link budgets of 2 km over 9μ/125 single-mode fiber at 1310 nm, and 
20 km over 9μ/125 single-mode fiber at 1550 nm. 

 
The Field-hardened Media Converter optical receivers shall not experience optical saturation 
from the transmitting devices when on links 100 m apart or greater. If optical saturation occurs 
on links less than 100 m apart, the Contractor shall supply optical attenuators to prevent 
saturation. 

 
The mean time between failures (MTBF) for the Field-hardened Media Converters shall be > 
100,000 hours. 

 
Warranty Requirements 

 
The Field-hardened Media Converter, and all associated equipment and cabling are covered under 
the warranty requirements stated in the Specification 400 – Technical Support and Warranty 
Services. 

 
 
 
 

CONSTRUCTION METHODS 
 
 

Delivery, Storage, and Handling 
 

The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance. The Contractor shall be responsible for 
replacing any damaged equipment, as may be determined by the Engineer. 

 
Installation 

 
The Field-hardened Media Converters shall be installed in the Enclosures at locations as shown 
on the Drawings. 

 
The Contractor shall furnish all mounting hardware (i.e., enclosures, brackets, machine screws, 
nuts, locking washers) to install the Field-hardened Media Converter. 

 
The Contractor shall connect the Field-hardened Media Converter to a protected power source, 
either an Uninterruptible Power Supply, or the protected side of a transient voltage surge 
suppressor installed in the communications cabinet. The Contractor shall connect the equipment 
to low-resistance protective ground. 

 
The Contractor shall furnish and install Cat 6 Patch Cables (specified elsewhere) and connectors 
from the Field-hardened Media Converter to the CCTV Camera Assembly (Busway). Patch 
Cables shall be neatly routed through cable management and through the Enclosure. 

 
The Contractor shall provide and install all interconnecting Optical Fiber Cable between the 
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Field-Hardened Media Converter and the OFTPP. 
 

The Contractor shall be responsible for weatherproofing the Field-hardened Media Converters’ 
connections with electrical and data cabling to comply with the environmental requirements. 

All wiring shall be neat and firm and in conformance with the current National Electrical Code. 

Communications, power and all other cabling required to connect to the Field-hardened Media 
Converter shall be installed in accordance with manufacturer’s recommendations. 

 
Security/Maintenance 

 
All internal and external components, including all installed modules, shall be removable and 
replaceable by a single technician with basic hand tools. 

 
Documentation and Training 

 
The Field-hardened Media Converter, and all associated hardware shall comply with the 
documentation and training requirements stated in Specification 100 – General Provisions and 
Specification 300 – Training. 

 
Testing 

 
The Gigabit Ethernet Switch, and all associated equipment and cabling shall conform to the 
testing requirements stated in the Specification 201 – Factory Acceptance Tests, Specification 
202 – Prototype Demonstration Test, Specification 204 – System Demonstration Test, 
Specification 205 – Installation Tests, Specification 206 – Software Integration, Specification 
207 – Integration Test, and Specification 208 – Acceptance Test. 

 
In addition to the testing required elsewhere in these specifications, the Contractor shall be 
required to do additional testing on this Item. The testing and test procedures shall include, but 
not be limited to the following: 
 The Contractor shall conduct tests to verify compliance with the specifications, 

plans, and all requirements. 
 

 The Contractor shall verify that the Field-hardened Media Converters are compatible 
with other System equipment, including the CCTV Camera Assembly (Busway). 

 

 The Contractor shall perform Visual and Mechanical tests, which include the 
following: 

 

o Inspect for physical damage 
o Check for proper labeling 
o Compare equipment nameplate information and connections with the drawings and 

report any discrepancies 
o Check tightness and weatherproofing of connections 
o Verify that the proper components have been installed 

 
 All Field-hardened Media Converters furnished by the Contractor shall be tested and 

subjected to a nominal 72-hour burn-in period at the factory. The factory tests shall 
be in accordance with the manufacturer's standard procedures and quality assurance 
program. 
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 The Contractor shall provide the Department with a copy of the manufacturer's test 
procedures and quality assurance procedures for information. If the Department 
determines that these procedures are not adequate, the Department may require that 
the Contractor conduct additional tests prior to installation. The Contractor shall 
provide documentation certifying and showing that each item supplied has passed 
factory inspection, burn-in and testing. 

 
 
 
 

METHOD OF MEASUREMENT 
 
 

This work shall be measured for payment by the number of Field-hardened Media Converter units 
of the type specified, installed, integrated, completed, tested and accepted in-place. The unit price 
for each Field-hardened Media Converter is set forth in Exhibit 4, and such price includes all 
materials, equipment, tools, labor, testing, documentation, and other incidentals necessary to 
complete the work. 
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SPECIFICATION 505 – OPTICAL FIBER CABLE (12 STRAND) 
 
 

SPECIFICATION 506 – OPTICAL FIBER CABLE (48 STRAND) 
 
 
 
 

DESCRIPTION 
 
 

This item shall consist of furnishing, installing, splicing, testing and connecting single-mode 
Optical Fiber Cables (Fiber). Optical Fiber Cabling shall provide high-bandwidth 
communication networking capability to the ITS equipment in the busway system. 

 
The single mode Optical Fiber Cables discussed in this item shall consist of: 

 
 The Optical Fiber Cable (48 Strand), which shall be used as Distribution Cable 

installed along the busway, interconnecting the stations and the Busway Operations 
Center (BOC). It shall form the fiber backbone for the Busway network. 

 

 The Optical Fiber Cable (12 Strand), which shall be used as Drop Cable installed 
from the distribution cable to specific equipment locations along the busway. 

 

 SC Fiber Optic Connectors (Connectors) 
 
 

References and Standards 
 

All fiber optic system hardware shall be compliant with the following specifications: 

Electronics Industries Association (EIA): 

 EIA-310-C Racks, Panels, and Associated Equipment. 
 

 EIA-359-A Colors for Color Identification and Coding. 
 

 EIA-422-A Electrical Characteristics of Balanced Voltage Digital Interface Circuits. 
 

 EIA-TIA-455-A Standard Test Procedures for Fiber Optic Fibers, Cable Transducer 
Sensors, Connecting and Terminating Devices and Other Fiber Optic Components. 

 

 EIA-455-6B Cable Retention Test Procedure for Fiber Optic Cable Interconnecting 
Devices. 

 

 EIA-485 Standard for Electrical Characteristics of Generators and Receivers for use 
in Balanced Digital Multipoint Systems. 

 

 TIA/EIA-598-A Optical Fiber Cable Color Coding. 
 

 FOTP References 
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Other 
 

 USDA Rural Utilities Service (RUS) 7 CFR 1755.900. 
 

 ANSI/ICEA Standard for Fiber Optic Outside Plant Communications Cable, 
ANSI/ICEA S-87-640-1992 

 

 Underwriters Laboratories-listed OFNR, 
 

 Candian Standards Authority-listed FT-4 
 

 National Electrical Safety Code Section 350G 
 
 
 
 

MATERIALS 
 
 

General 
 

All materials shall be new, conforming to UL and RoHS standards, meeting the requirement of 
all enforcing authorities having jurisdiction, and be approved by the Engineer. All equipment 
shall be the latest revision or product version under production by the equipment supplier. 
Obsolete, no-longer-supported, or no-longer-produced equipment will not be acceptable. Like 
items shall be all the same manufacturer and type and/or approved by the Engineer. 

 
Manufacturer Requirements 

 
The manufacturer of the Optical Fiber Cable shall be regularly engaged in the manufacture and 
production of high quality fiber cable for use in communications networks. The manufacturer 
shall have a minimum of ten (10) years experience in the design, manufacture, and testing of 
Optical Fiber Cable and Connectors. The manufacturer shall be ISO 9001 certified. 

 
Physical Requirements 

 
All Optical Fiber Cables, coatings, tubes, metals and jackets shall be free of roughness, porosity, 
blisters, splits and voids in accordance with good manufacturing practice. 

 
The nominal outer diamater shall be 10.5mm. 

 
Minimum bend radius during installation shall be 6.2 in and 4.1 in during operation. 

 
The buffer tubes shall contain 12 fibers and be resistant to external forces, kinking and shall meet 
the buffer tube cold bend and shrinkback requirements of 7 CFR 1755.900. 

 
Each buffer tube shall contain a water blocking element for water-blocking protection. The 
water-swellable element shall be non-nutritive to fungus, electrically non-conductive, and 
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homogenous. It shall also be free from dirt and foreign matter. This element will preclude the 
need for other water-blocking material; the buffer tubes shall be gel-free. 

 
Buffer tubes shall be stranded around the dielectric central member using the reverse oscillation, 
or "S-Z", stranding process. Water blocking yarn(s) shall be applied longitudinally along the 
central member during stranding. 

 
Each fiber and buffer tube shall be distinguishable by means of color coding in accordance with 
TIA/EIA-598, "Optical Fiber Cable Color Coding." 

 
Filler rods may be included in the cable core to lend symmetry to the cable cross-section where 
needed. Fillers shall be placed so that they do not interrupt the consecutive positioning of the 
buffer tubes. 

 
The central member shall consist of a dielectric, glass reinforced plastic (GRP) rod. The purpose 
of the central member is to provide tensile strength and prevent buckling of the cable. The GRP 
rod shall be overcoated with a thermoplastic, when required, to achieve dimensional sizing to 
accommodate buffer tubes/fillers. 

 
A water blocking tape shall be applied longitudinally around the outside of the stranded 
tubes/fillers. The tape shall be held in place by a single polyester binder yarn. The water 
blocking tape shall be non-nutritive to fungus and electrically non-conductive. 

 
Two polyester yarn binders shall be applied contra-helically with sufficient tension to secure 
each buffer tube layer to the dielectric central member without crushing the buffer tubes. The 
binders shall be non-hygroscopic, non-wicking and dielectric with low shrinkage. 

 
The fiber cable shall be able to withstand a maximum pulling tension of 2700 N during 
installation and 810 N (180 lbf) long term installed without any resulting damage. Tensile 
strength shall be provided by dielectric yarns. The high tensile strength dielectric yarns shall be 
helically stranded evenly around the cable core. 

 
The outer jacket of the fiber cables hall be constructed of medium or high density polyethylene. 
The minimum nominal jacket thickness shall be 1.4 mm.  Jacketing material shall be applied 
directly over the tensile strength members and water blocking tape.  The polyethylene shall 
contain carbon black to provide ultraviolet light protection and shall not promote the growth of 
fungus.  HDPE/MDPE jacket material shall be as defined by ASTM D1248, Type II, Class C and 
Grades J4, E7 and E8. 

 
The jacket shall be continuous, free from pinholes, splits, blisters, or other imperfections. The 
jacket shall have a consistent, uniform thickness; jackets extruded under high pressure are not 
acceptable. The jacket shall be smooth, as is consistent with the best commercial practice. The 
jacket shall provide the cable with a tough, flexible, protective coating, able to withstand the 
stresses expected in normal installation and service. 
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All jacketed Optical Fiber Cables shall contain at least one ripcord under the sheath (outer 
jacket) for easy sheath removal. 

 
The Optical Fiber Cable jacket shall be marked with manufacturer’s name, sequential meter or 
foot markings, month, year or quarter year of manufacture, and a telecommunications handset 
symbol, as required by Section 350G of the National Electrical Safety Code.  The actual length 
of the cable shall be within 1% of the length markings. 

 
If the initial marking fails to meet the specified requirements (i.e., improper text statement, color, 
legibility, or print interval) the cable may be remarked using a contrasting alternate color. The 
numbering sequence will differ from the previous numbering sequence, and a tag will be 
attached to both the outside end of the cable and to the reel to indicate the sequence of 
remarking. The preferred remarking color will be yellow; the secondary choice will be blue. 

 
Materials used in the cable shall not produce hydrogen in a concentration large enough to cause 
any degradation in the transmission performance of the Optical Fiber Cables. 

 
The color coding and position of Fibers/buffer tubes within the cable shall be in accordance with 
TIA/EIA–598-A “Optical Fiber Cable Color Coding”. Fibers shall be colored with ultraviolet 
curable ink.  In buffer tubes containing multiple Fibers, the colors shall be stable across the 
specified storage and operating temperature range and not subject to fading or smearing onto 
adjacent Fibers or into the gel filing material. Color materials shall not cause Fibers to stick 
together. 

 
The fiber shall consist of a doped silica core surrounded by a concentric silica cladding.  The 
fiber shall be matched clad design. 

 
The tensile strength shall be provided by the central member, and additional dielectric yarns as 
required. The dielectric yarns shall be helically stranded evenly around the cable core. 

 
The dispersion un-shifted or dispersion flattened fiber shall comply with the following 
specifications: 

 
 The Fiber core shall have a diameter of between 8.2 to 9 m inclusive with a 

tolerance of ± 1.3 m. 
 

 The cladding shall have an outer diameter of 125 m with a tolerance of ±1.0 m. 
 

 The core-to-cladding offset shall not be greater than 0.6 m. 
 

 The cladding Non-Circularity shall not be greater than 1.0%. The cladding Non- 
Circularity is defined as, 

 

(1 - (Minimum Cladding Diameter/Maximum Cladding Diameter)) x 100 
 
 

The fiber shall be coated with a protective polymer to preserve its strength. The coating shall be 
removable by mechanical or chemical means.  The coating shall retain its color when subject to 
the manufacturer's recommended Fiber cleaning and splicing preparation methods. 
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Fiber Optic Connectors 
 

The Connectors shall have a ceramic ferrule with a square front profile and moulded plastic 
body. 

 
The Connectors shall be of the SC type and fully compatible with the fiber optic cable utilized 
and the mating jacks to which they will be attached. 

 
The Connector shall be compatible with a physical contact (PC) finish. 

Index matching fluids or gels shall not be used. 

Connectors shall be protected by a suitably installed waterproof protection cap. 

Attenuation shall not exceed 0.3dB for each connector. 

The Connector mean loss shall not be greater than 0.2 dB with a standard deviation of not greater 
than 0.1 dB. 

 
The Connector loss shall not vary more than 0.1 dB after 500 repeated matings. 

The Connector shall withstand an axial load of 135 N. 

The Connectors shall be attached in accordance with the manufacturer's recommended materials, 
equipment and practices. 

The Connector loss shall not vary more than 0.2 dB over the operating temperature range. 

Pull Tape 
 

Pull Tape shall consist of polyethylene or PVC jacket woven into the polyester tape.  The pull 
tape shall not “burn in” to the innerducts under normal pulling conditions or as specified herein. 

 
The pull tape shall have the following properties: 

 
 1250lb tensile strength 

 

 Flat, not round construction 
 

 Printed foot markings 
 

 Pre-lubricated 

 Moisture resistant 
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Environmental Requirements 

 
 
 

Criteria Minimum Conditions to be Met 

Operating Temperatures -40°F to 167°F (-40°C to 80°C) 

Installation Temperatures 14°F to 185°F (-10°C to 85°C) 
 
 
Water and Solvents 

Shall withstand water spray on equipment from 
cleaning floors and walls, industrial solvents, rain, 
mud, snow and slush, all of which may contain salt, 
which may come in contact with equipment. 

 
The Optical Fiber Cable shall be suitable for installation and operation in outdoor ducts. 

 
 
 

Performance Specifications 
 

The change in attenuation at extreme operational temperatures (-40°F to 167°F) shall not exceed 
0.3 dB/km at 1550 nm for Fiber and 0.4 db at 1310 nm wavelengths. 

 
The storage temperature range for the cable on the original shipping reel shall be -40°F to 167°F. 
The installation temperature range for the cable shall be -10°F to 176°F. The operating 
temperature range for the cable shall be -40°F to 167°F. Testing shall be in accordance with 
FOTP-3. 

 
When tested in accordance with FOTP-33, "Fiber Optic Cable Tensile Loading and Bending 
Test," and FOTP-38, “Measurement of Fiber Strain in Cables Under Tensile Load,” a length of 
cable shall be tested to the rated tensile load. The rated tensile load shall be 2670 N (600 lbf). 
While under the rated tensile load, the fiber shall not experience a measured fiber strain greater 
than 60% of the fiber proof test level. After being held at the residual load (30% of the rated 
tensile load) the fiber shall not experience a measured fiber strain greater than 20% of the fiber 
proof test level nor an attenuation change greater than 0.40 dB at 1550 nm (single-mode) or 
greater than 0.60 dB at 1300 nm (multimode). After the tensile load is removed, the fibers shall 
not experience an attenuation change greater than 0.40 dB at 1550 nm (singlemode) 
or greater than 0.60 dB at 1300 nm (multimode). 

 
When tested in accordance with FOTP-41, "Compressive Loading Resistance of Fiber Optic 
Cables," the cable shall withstand a minimum compressive load of 220 N/cm (125 lbf/in) applied 
uniformly over the length of the sample. The 220 N/cm (125 lbf/in) load shall be applied at a rate 
of 2.5 mm (0.1 in) per minute. The load shall be maintained for a period of 1 minute. The load 
shall then be decreased to 110 N/cm (63 lbf/in). Alternatively, it is acceptable to remove the 220 
N/cm (125 lbf/in) load entirely and apply the 110 N/cm (63 lbf/in) load within five minutes at a 
rate of 2.5 mm (0.1 in) per minute. The 110 N/cm (63 lbf/in) load shall be maintained for a 
period of 10 minutes. Attenuation measurements shall be performed before release of the 110 
N/cm (63 lbf/in) load. The change in attenuation shall not exceed 0.40 dB at 1550 nm for single- 
mode fibers. 

 
When tested in accordance with FOTP-104, "Fiber Optic Cable Cyclic Flexing Test," the cable 
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shall withstand 25 mechanical flexing cycles at a rate of 30 ± 1 cycles per minute. The fiber shall 
not experience an attenuation change greater than 0.40 dB at 1550 nm (single-mode) or greater 
than 0.60 dB at 1300 nm (multimode). No cracks, splits, tears or other opening shall be 
present on the inner or outer surface of the jacket. No visible cracks greater than 5 mm in the 
armor, if present, shall be present. 

 
When tested in accordance with FOTP-85, "Fiber Optic Cable Twist Test," a length of cable no 
greater than 2 meters will withstand 10 cycles of mechanical twisting. The fiber shall not 
experience an attenuation change greater than 0.40 dB at 1550 nm (single-mode) or greater than 
0.60 dB at 1300 nm (multimode). No cracks or splits in the jacket shall be present when 
inspected under 5X magnification. 

 
When tested in accordance with FOTP-37, "Fiber Optic Cable Bend Test, Low and High 
Temperature," the cable shall withstand four full turns around a mandrel at test temperatures of - 
50 F and 140 F. The fibers shall not experience an attenuation change greater than 0.40 dB at 
1550 nm (single-mode) or greater than 0.60 dB at 1300 nm (multimode). 

 
When tested in accordance with FOTP-37, "Fiber Optic Cable Bend Test, Low and High 
Temperature," the cable shall withstand four full turns around a mandrel at test temperatures of - 
50 F and 140 F. The fibers shall not experience an attenuation change greater than 0.40 dB at 
1550 nm (single-mode) or greater than 0.60 dB at 1300 nm (multimode). 

 
When tested in accordance with FOTP-3, "Procedure to Measure Temperature Cycling Effects 
on Optical Fiber, Optical Cable, and Other Passive Fiber Optic Components," the change in 
attenuation after 2 cycles at extreme operational temperatures (-40 F to 158 F) shall not exceed 
0.40 dB/km at 1550 nm (single-mode) or 0.60 dB/km at 1300 nm (multimode). The change in 
attenuation is measured with respect to the baseline values measured at room 
temperature before temperature cycling after the last low and last high temperature. 

 
When tested in accordance with FOTP-82, “Fluid Penetration Test for Fluid-Blocked Fiber Optic 
Cable”, a one meter length of unaged cable shall withstand a one meter static head or equivalent 
continuous pressure of water for one hour without leakage through the open cable end. 

 
When tested in accordance with FOTP-25, "Repeated Impact Testing of Fiber Optic Cables and 
Cable Assemblies," the cable shall withstand a minimum of 2 impact cycles at 3 locations 
separated by at least 150 mm. The impact energy shall be 2.9 N•m. The cable shall be 
conditioned for at least 4 hours at the minimum installation temperature (14°F). The presence of 
visible cracks on either the inner or outer surface of the jacket constitutes a failure. No optical 
measurements are required. 

 
A one meter length of undamaged Optical Fiber Cable shall withstand a one meter static head or 
equivalent continuous pressure of water for cable end. 

 
The Optical Fiber Cable shall exhibit no flow (drip or leak) of filling and/or flooding material at 
149 F. 

 
The Optical Fiber Cable shall withstand 25 mechanical flexing cycles around a sheave diameter 
not greater than 20 times the cable diameter. The change in attenuation shall not exceed 0.1 dB at 
1550 nm for Fiber. 
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The Optical Cable shall withstand 25 impact cycles. The change in attenuation shall not exceed 
0.2 dB at 1550 nm for Fiber. 

 
Using a maximum mandrel and sheave diameter of 560 mm, the Distribution Cable shall 
withstand a tensile load of 2700 N (608 lbf). The change in attenuation shall not exceed 0.2 dB 
during loading and 0.1 dB after loading at 1550 nm for single-mode fiber. 

 
A length of Optical Fiber Cable no greater than 4 meters shall withstand 10 cycles of mechanical 
twisting. The change in attenuation shall not exceed 0.1 dB at 1550 nm for single-mode fiber. 

 
The Optical Fiber Cable shall withstand a simulated lightning strike with a peak value of the 
current pulse equal to 105 kA without loss of fiber continuity.  A damped oscillatory test current 
shall be used with a maximum time-to-peak value of 15 s (which corresponds to a minimum 
frequency of 16.7 kHz) and a maximum frequency of 30 kHz. The time to half-value of the 
waveform envelope shall be from 40 - 70 s. 

 
The Optical Fiber Cable shall withstand four full turns around a mandrel of  10 times the cable 
diameter for non-armored cables and  20 times the cable diameter for armored cables after 
conditioning for four hours at test temperatures of -22 F and 140 F. Neither the inner or outer 
surfaces of the jacket shall exhibit visible cracks, splits, tears or other openings. Optical 
continuity shall be maintained throughout the test. 

 
The mean optical attenuation at 1310 nm shall not be greater than 0.4 dB/km with a standard 
deviation not greater than 0.05 dB/km.  The maximum attenuation of any continuous length of 
Fiber at 1310 nm shall not exceed 0.45 dB/km. 

 
The mean optical attenuation at 1550 nm shall not be greater than 0.3 dB/km with a standard 
deviation not greater than 0.06 dB/km.  The maximum attenuation of any continuous length of 
Fiber shall not exceed 0.36 dB/km. 

 
The Fiber attenuation shall not vary more than 0.2 dB/km over the specified cable operational 
temperature range. 

 
The maximum dispersion at 1550 nm shall not exceed 18 ps / (nm-km). 

 
Warranty Requirements 

 
The Optical Fiber Cable is covered under the warranty requirements stated in Specification 400 – 
Technical Support and Warranty Services.  

 
 
CONSTRUCTION METHODS 

 
 
Delivery, Storage, and Handling 

 
The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment, as directed by the Engineer or a designated Department 
representative. 
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Optical Fiber Cable, Connectors, associated tools, ties and any other materials required for 
correct provision of Optical Fiber Cabling per this specification shall be stored in a clean, dry, 
cool indoor environment. 

 
Adequate storage space shall be provided for these materials in order to ensure that no 
mechanical stress is exerted on the materials. 

 
Materials that have come in contact with water will be replaced at cost to the Contractor. 

 
Care shall be taken at all times to avoid scraping, denting, or otherwise damaging Optical Fiber 
Cable before, during or after installation. Damaged Optical Fiber Cable shall be replaced by the 
Contractor without additional compensation. 

 
Packing and Shipment 

 
The Optical Fiber Cable shall be supplied on reels.  Top and bottom end of the cable shall be 
available for testing.  Both ends of the cable shall be sealed to prevent ingress of moisture. 

 
The Optical Fiber Cable shall be in one continuous length per reel with no factory splices in the 
fiber.  Each reel shall be marked to indicate the direction the reel should be rolled to prevent 
loosening of the cable.  Installation procedures and technical support shall be furnished upon 
request. 

 
Each reel shall have the following information clearly labeled on it: 
 Customer 

 

 Customer order number 
 

 Reel number 
 

 Destination 
 

 Ship date 
 

 Manufactured date 
 

 Manufacturer's name 
 

 Cable code 
 

 Length of cable 
 
 

Installation 
 

Prior to ordering the Optical Fiber Cabling, the Contractor shall submit a detailed cable layout 
plan showing the proposed reel lengths and splice points. 

 
Optical Fiber Distribution Cable 

 
Optical Fiber Distribution Cable shall be installed in conduit or inner-duct as shown on the 
Drawings by the Methods defined in this Specification.  Distribution Cable shall be installed in 
the lowest available innerduct in the conduit, as specified below. 
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The Contractor shall provide Distribution Cable that shall be suitable for placement in an 
underground environment as shown in the Drawings. 

 
Optical Fiber Drop Cable 

 
Drop Cables shall be of length suitably long to be connected from the Communications Cabinet 
to the Distribution Cable. Sufficient slack shall be left at each end to allow removal of the Splice 
Closure and tray, and relocation of the equipment anywhere within the cabinet. 

 
Drop Cable shall be used to connect the Distribution Cable to optical equipment located along 
the Busway or at the Stations via the fiber termination patch panel (refer to Specification 508 – 
Optical Fiber Termination Patch Panel) or Splice Enclosure (refer to Specification 507 – Optical 
Fiber Cable Splice Enclosure). 

 
Drop Cable in the Communications Cabinet shall be spliced to pig-tails in a rack-mounted splice 
closure. Splicing shall be in accordance with the requirements specified elsewhere in these 
Specifications and as shown on the Drawings.  All unused Fibers shall be properly terminated in 
accordance with manufacturer recommendations. 

 
The attenuation of Drop Cables after installation, not including the connector loss, shall not 
exceed 0.1 dB measured at 1310 nm and 1550 nm. 

 
Installation in Ducts and Cable Tray or Ladder Rack 

 
Each fiber optic cable shall be suitable for placement in an underground duct or aerial 
installation. 

 
Physical installation shall be in accordance with manufacturers’ instructions. 

 
Cable shall be installed in innerduct, duct or conduit in the field in locations in accordance with 
the Drawings. 

 
The Contractor shall install pull tape in the existing innerducts as necessary to install the fiber 
optic cable.  A 2.0 m length of pull tape shall be left coiled, tied, and accessible in each cabinet, 
vault, maintenance hole and junction box.  The pull tape shall be installed according to 
manufacturer recommendations and shall be “free” and NOT helical about communications 
cables. 

 
The Contractor shall install cables in innerducts consistently throughout the project; crossover of 
a cable from one innerduct to another is not allowed. 

 
Duct ends shall have all rough ends smoothed to prevent scraping the cable. 

 
Where Fiber will be installed directly in conduit with no innerduct, a stiff bristle brush shall be 
pulled through each section of duct before pulling Fiber. 

 
The Contractor shall not exceed the manufacturer's recommended safe pulling tension and 
minimum bending radius during delivery and installation. 
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A manufacturer’s recommended lubricant shall be applied to the Fiber to reduce friction between 
the Fiber and the duct. 

 
A cable grip shall be attached to the Fibers so that no direct force is applied to the Fibers.  The 
cable grip shall have a ball bearing swivel to prevent the Fibers from twisting during pulling. 

 
Cable rollers and feeders and winch cable blocks shall be used to guide the Fibers freely into the 
duct and at maintenance hole locations. 

 
Mechanical aids and pulling cable or ropes shall be used as required. 

 
The Contractor shall employ personnel at as many pull points as need be to achieve the longest 
continuous Fiber segment as possible to reduce the need for excessive main-line splices. 

 
Personnel equipped with two-way radios shall be stationed at each maintenance hole, cabinet and 
communications vault at which the Fiber is to be pulled to observe and lubricate the Fiber. 

 
Where mechanical pulling is required (i.e. all runs greater than 50 m), a dynamometer shall be 
used to record installation tension and a tension limiting device shall be used to prevent 
exceeding the maximum pulling tension as defined by the Fiber manufacturer.  The maximum 
pulling tension shall be recorded for each run of cable.  The cable shall be taken up at 
intermediate pulling points with an intermediate Fiber take-up device as approved by the 
Engineer to prevent over tension on the cable.  Cable pulls shall be continuous and steady 
between pull points and shall not be interrupted until the entire run of cable has been pulled. 

 
Distribution Cable segment lengths shall be the maximum tolerable length within the maximum 
pulling tension defined by the manufacturer.  The number of Distribution Cable reel-end splices 
shall be minimized.  The Contractor shall provide a plan to the Engineer showing the reel-end 
splice point locations following a field investigation of the conduit and shall not install Fiber 
until receiving the Engineer’s approval of the reel-end splice location plan.  The Contractor shall 
obtain the Engineer’s approval for all required changes to the reel-end splice point location 
plans.  Fiber segments installed with reel-end splices not approved by the Engineer will be 
replaced by the Contractor at no additional cost to the Department. 

 
The Contractor shall be responsible for ensuring the Fiber length is sufficient to allow for 
connection between the communication equipment and the Splice Enclosures, and including 
provision for slack, vertical runs, cable necessary for splicing, wastage and Fiber to allow for the 
removal of the splice enclosure for future splicing. 

All Connectors shall be protected from moisture ingress by using properly sealed caps. 

Following installation of the Fiber in the ducts, all duct entrances at pedestals and cabinets shall 
be sealed with duct sealing compound to prevent the ingress of moisture, foreign materials, and 
rodents. 

 
6 m of cable going to and coming from each Splice Enclosure shall be coiled in the first pull box 
on each side of each closure.  In addition, 15 m of cable shall be left coiled in the first pull box 
on each side of all surface mounted conduit systems. 

Where Distribution Cable terminations are left “dead ended”, 25 m of cable shall be left coiled. 
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All coiled Distribution Cable shall be securely fastened in place with a minimum of four 
galvanized steel conduit straps. 

 
Fish line shall be installed in all communications ducts or conduits along with Fiber.  A 2.0 m 
length of fish line shall be left coiled, tied and accessible in each cabinet, vault, maintenance hole 
and junction box.  The fish line shall be installed according to manufacturer specifications and 
shall be "free" and NOT helical about communications cables. 

 
At intermediate pulling points, to prevent over tension on the Fiber, the Fiber shall be either 
taken up with an intermediate Fiber take up device as approved by the Engineer, or all excess 

 
Fiber shall be laid out on the ground in a figure eight configuration before subsequent 
installation. 

 
Following installation in duct, a label shall be affixed to each Fiber end in a pull box or cable 
vault and the label shall contain the following information: 

 
 Customer order number 

 

 Reel number 
 

 Ship date 
 

 Manufactured date 
 

 Manufacturer's name 
 

 Cable designation as shown on the Drawings 
 

 Length of cable to next reel-end splice point 
 

 Location of other end of cable (reel-end splice point) 
 

 Cable test data 
 

The Contractor shall support the installation of Fiber to an existing conduit system using cable 
ties at the locations shown on the plans. 

 
Splicing 

 
Splicing of the cable shall only be permitted at a Splice Enclosure or OFTPP location as 
indicated in the Drawings, unless authorized by the Engineer. 

 
The Contractor shall splice the designated Fiber of the Distribution Cable to the Drop Cables 
connecting the communications equipment located in the Communications Cabinet.  Sufficient 
cable shall be coiled in the pullbox/vault/Communications Cabinet to allow for consumption 
during the splicing and to permit the splice to be removed from the 
pullbox/vault/Communications Cabinet for future splicing. 

 
At least 1.0m of each Fiber shall be stored in the splice trays. The Contractor shall further splice 
all additional Fibers provided in order to meet the Fiber requirements specified in the Contract 
and including any Fibers provided which are additional to the Contract requirements. 
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In order to reduce the overall number of splices required, Fiber shall be installed in the maximum 
continuous reel length provided by the manufacturer, or as shown on the plans, or as approved by 
the Engineer.  Factory splices shall not be permitted. 

 
 
 

Documentation and Training 
 

The Contractor shall verify the compliance of the Optical Fiber Cable with performance 
specification requirements. 

 
The Optical Fiber Cable, and all associated equipment and cabling shall comply with the 
documentation and training requirements stated in Specification 100 – General Provisions and 
Specification 300 – Training. 

 
Testing 

 
The Optical Fiber Cable, and all associated equipment and cabling shall comply with the testing 
requirements stated in Specification 201 – Factory Acceptance Tests, Specification 202 – 
Prototype Demonstration Test, Specification 204 – System Demonstration Test, Specification 
205 – Installation Tests, Specification 206 – Software Integration, Specification 207 – 
Integration Test, and Specification 208 – Acceptance Test. 

 
The Contractor shall employ industry-standard methods and tools to demonstrate that the cable is 
compliant with Optical Fiber Cable requirements, monitor Optical Fiber Cable performance and 
compliance with availability requirements throughout the term of the Contract, including all 
ongoing technical support and maintenance periods. 

 
Pre-Installation Testing 

 
The Contractor shall conduct OTDR tests on each fiber strand in accordance to the specifications 
below. 

 
Reels of Fiber shall be tested for attenuation prior to installation in ducts. The Contractor shall 
measure and record the attenuation of 100% of the Fibers on each reel using OTDR testing. 
Attenuation shall meet or exceed the specified performance requirements in accordance with the 
Contract. 

 
The Contractor shall ensure that specifications for the Fiber are met prior to installation. 

Post-Installation Testing 

The Contractor shall measure the attenuation per kilometre of Fiber in each length of Fiber after 
installation usting OTDR testing. 

 
All (100%) of Fibers assigned to be spare or reserved shall be individually tested for optical 
attenuation. 

 
The Contractor shall sequence the Fibers which are to be measured after each pull, such that the 
same Fibers are not measured on consecutive lengths. 
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The Contractor shall record the reel number from which the Fiber came, the identification of the 
Fibers measured and the attenuation in dB/km of the Fibers measured. 

 
The Contractor shall measure and record the splice quality of each fusion splice performed.  The 
Engineer shall be provided with access to interim results. 

Optical Time Domain Reflectometer (OTDR) Testing 

The Contractor shall provide the Engineer with information regarding OTDR test equipment 
make and model with the equipment calibration procedures and certification dates prior to 
conducting the test routine. 

 
An OTDR shall be used for backscattered light measurements.  The OTDR shall operate at a 
nominal wavelength of 1310 nm and 1550 nm and shall include all necessary hardware required 
to couple it with Fiber. 

 
The backscatter light measurement of each Fiber link shall be measured in both directions and at 
both 1310 nm and 1550 nm wavelengths. 

 
The Contractor shall maintain a test result record of each Fiber link by means of printer copy of 
the OTDR measured cable attenuation profile.  Fiber shall be identified in the test results by 
identifying the Fiber under test and by identifying the cabinet site or HOC Cabinet at which the 
OTDR was connected. 

 
The test results shall include the following measurements: 
 Total length of the Fiber link 

 

 Total attenuation of the Fiber link 
 

 Attenuation of each splice in the Fiber link under test 
 

 Attenuation per kilometer of each interconnected Fiber in the link under test 
 
 

Attenuation shall be measured in decibels referencing optical power. 
 

Each Fiber and splice tested shall be tested to meet the performance requirements in accordance 
with the Contract.  Fiber strands failing this test shall be re-terminated and re-tested. 
The Contractor shall supply Optical Time Domain Reflectometer (OTDR) certification for each 
reel of Fiber listing each specification compliant Fiber by Fiber color code and group color code. 

 
 
 

METHOD OF MEASUREMENT 
 
 

Specification  505 – Optical Fiber Cable (12 Strand) 
 

This work shall be measured for payment by the number of feet of Optical Fiber Cable (12 
Strand) of the type specified, installed, integrated, completed, tested and accepted in-place. The 
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unit price for each foot of Optical Fiber Cable (12 Strand) is set forth in Exhibit 4, and such price 
includes all materials, equipment, tools, labor, testing, documentation, and other incidentals 
necessary to complete the work. 

 
Specification  506 – Optical Fiber Cable (48 Strand) 

 
This work shall be measured for payment by the number of feet of Optical Fiber Cable (48 
Strand) of the type specified, installed, integrated, completed, tested and accepted in-place. The 
unit price for each foot of Optical Fiber Cable (48 Strand) is set forth in Exhibit 4, and such price 
includes all materials, equipment, tools, labor, testing, documentation, and other incidentals 
necessary to complete the work. 
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SPECIFICATION 507 – OPTICAL FIBER CABLE SPLICE ENCLOSURE 

 
 
 
 

DESCRIPTION 
 
 

This Item shall consist of furnishing, installing, and testing Optical Fiber Cable Splice 
Enclosures (Splice Enclosures) to interconnect Optical Fiber Cabling (Fiber – refer to 
Specification 506 – Optical Fiber Cable (48 Strand) and Specification 505 – Optical Fiber Cable 
(12 Strand)) segments. 

 
The Optical Fiber Cable Splice Enclosure shall consist of 
 Waterproof, environmentally hardened enclosure suitable for total immersion in 

water 
 

 Stackable splice trays 
 

 Rigid plastic splice tray construction 
 

 Non-metallic housing 
 

 Support a minimum of 72 fiber splices 
 
 

The Optical Fiber Cable Splice Enclosure shall be installed in existing communications vaults 
and pullboxes along the busway, as shown on the Drawings. 

 
References and Standards 

All Optical Fiber Splice Enclosure hardware shall be compliant with the following standards: 

Telecommunications Industry Association (TIA), Electronics Industries Association (EIA): 
 

 TIA/EIA-526.3 Fiber Optic Terminal Equipment Receiver Sensitivity and Maximum 
Receiver Input 

 

 TIA/EIA -455-32A Fiber Optic Circuit Discontinuities 
 

 EIA-310-E Racks, Panels, and Associated Equipment 
 

 EIA-359-A Colors for Color Identification and Coding 
 

 TIA/EIA-455-B Standard Test Procedure for Fiber Optic Fibers, Cables Transducers, 
Sensors, Connecting and Terminating Devices, and Other Fiber Optic Components 

 

 TIA/EIA-455-6B Cable Retention Test Procedure for Fiber Optic Cable 
Interconnecting Devices 

 

 TIA/EIA-598-C Optical Fiber Cable Color Coding 
 

 TIA/EIA-609000 
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MATERIALS 
 
 

General 
 

The Optical Fiber Cable Splice Enclosure shall be connected to the Optical Fiber Distribution 
and Optical Fiber Drop Cable (refer to Specification 506 – Optical Fiber Cable (48 Strand) and 
Specification 505 – Optical Fiber Cable (12 Strand)). 

 
The Optical Fiber Cable Splice Enclosure, and all associated equipment and cabling shall comply 
with the Materials requirements stated in Specification 100 – General Provisions. If conflicts 
exist, this Item specification shall govern. 

 
Manufacturer Requirements 

 
The manufacturer of the Splice Enclosures shall be regularly engaged in the manufacture and 
production of high quality splice enclosures and related optical fiber equipment for use in 
communications networks for at least ten (10) years. 

 
Physical Requirements 

 
The Splice Enclosures shall accommodate a minimum of at least 72 Fiber splices.  Each Splice 
Enclosure shall have a splice tray organizer capable of holding 6 to 12 splice trays.  The 
organizer shall provide access to and removal of individual splice trays and permit selective 
splicing to allow one or more Fibers to be cut and spliced to branch Fiber(s) without disrupting 
other Fibers. 

 
The Contractor shall install Splice Enclosures with spare capacity to allow splicing of 24 Fibers 
more than the current Fiber count at any given splice location as shown on the Drawings. 

 
Each splice tray shall be able to accommodate a minimum of 12 fusion splices for the single 
mode fiber cable of the type selected. The splice trays shall be compatible with the splice 
enclosure, and shall be constructed of rigid plastic. 

 
Environmental Requirements 

 
The Splice Enclosure shall be capable of performing in a cable vault or pullbox, where total and 
continuous immersion in water is to be expected. 

 
All materials in the enclosures shall be non-reactive and shall not support galvanic cell action. 

All environmentally exposed components of the Splice Enclosure shall be UV light resistant. 
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Functional Requirements 

 
The Splice Enclosure shall fit within the space allocated for it as shown on the Drawings and 
shall be rated to operate within the environment in which it is to be installed. 

 
The outer enclosure shall be compatible with the other enclosure components, splice trays, and 
fibers.  The end plate shall consist of two sections and shall have the capacity for a minimum of 
five (5) fiber entries. 

 
All Splice Enclosures shall employ re-usable sealing materials allowing multiple re-entrances 
without replacing any component.  Access to the Splice Enclosures shall be accomplished 
without the use of special tools or devices. The Splice Enclosure shall employ a latching 
mechanism for entrance to the internal components of the enclosure. 

 
All splice trays shall be lined to provide a contrasting background for splicing colored fibers. The 
splice trays shall include clear snap-on covers and tie wraps to secure the buffer or transport 
tubes to the tray.  The splice trays shall be of adequate size to prevent induced attenuation due to 
fiber bending. 

 
The splice tray shall have features that retain the fiber loops and control the bend radius.  The 
splice tray cover shall be clear plastic to allow for inspection of the fiber without opening the 
tray. 

 
Vinyl markers shall be supplied to identify each fiber to be spliced within the enclosure. Each 
splice shall be individually mounted and mechanically protected on the splice tray. 

 
The splice closure housing shall be non-metallic. It shall be resistant to solvents, stress cracking, 
and creep. The housing materials shall also be compatible with chemicals and other materials to 
which they might be exposed in specified environment. 

 
Warranty Requirements 

 
The Splice Enclosure is covered under the warranty requirements stated in Specification 400 – 
Technical Support and Warranty Services.  

CONSTRUCTION METHODS 

Delivery, Storage, and Handling 
 

The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment, as may be determined by the Engineer or a designated 
Department representative. 
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Installation 

 
Splice Enclosures shall be installed at locations as shown in the Drawings. Unless otherwise 
specified, Splice Enclosures shall be installed within existing communications vaults and 
pullboxes and at fiber reel-end splice locations as shown on the Drawings. The Contractor shall 
confirm locations with the Engineer or a designated Department representative. 

 
The installations shall include all required components including sealing kits, fiber racking 
hardware and mounting hardware to achieve an environmentally secure permanent installation. 

 
The Contractor shall supply all materials, tools, equipment and labor, including but not limited 
to, trays, and any other incidentals necessary to complete the installation of the Fiber Splice 
Enclosure. 

 
The Splice Enclosure shall be secured to the interior of the cavity of the communications vault or 
pullbox using materials and methods approved by the Engineer. 

 
The Splice Enclosure shall be mounted in such position to allow the fiber to enter and exit the 
enclosure without exceeding the cables’ minimum bending radius. 

 
Sufficient cable shall be coiled in the vault to allow the Splice Enclosure to be removed from the 
vault for current and future splicing and fiber repairs, as specified in Specification 506 – Optical 
Fiber Cable (48 Strand) and Specification 505 – Optical Fiber Cable (12 Strand). 

In no cases shall the Splice Enclosure be allowed to rest on the bottom of the pullbox or vault. 

After the splice trays are placed inside the Splice Enclosure, the Splice Enclosure shall be sealed 
using a procedure recommended by the manufacturer that will provide a waterproof environment 
for the splices.  The individual fiber shall be looped at least one full turn within the Splice 
Enclosure to avoid micro bending. 

 
Care shall be taken at the fiber entry points to ensure a waterproof seal is made which will not 
leak with aging. 

 
All splices shall be protected with a thermal shrink sleeve and shall be labeled in the splice tray 
with permanent vinyl markers.  Butt ends shall also be labeled to identify the destination of the 
fiber. 

 
The splices shall be fabricated using modern, high quality fusion type splicing equipment.  All 
splicing equipment shall be in good working order, properly calibrated, and meeting all industry 
standards and safety regulations.  Optical Fiber Cable preparation, Enclosure installation, and 
splicing shall be accomplished in accordance with accepted and approved industry standards. 

 
Fiber shall be spliced as noted on the plans using the fusion type, and the maximum splice loss 
shall not exceed the loss per splice in each direction as specified elsewhere. 

 
All splices shall be arranged neatly in splice trays, supported and protected with a suitable splice 
protector. 
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Only the fibers required to be spliced to Drop Cables shall be severed and spliced.  Where 
required, the buffer tube splitting tool recommended by the manufacturer shall be used to open 
the correct buffer tube. Unsevered fibers in an open buffer tube shall be coiled in the splice tray. 
When buffer tubes do not need to be opened, at least 1.0 m of unopened buffer tubes shall be 
coiled in the Splice Enclosure. 

 
Fiber identification shall be in accordance with the tables and schedules provided in the Contract 
Drawings. 

 
Upon completion of the splicing operation, all waste material shall be deposited in suitable 
containers, removed from the job site, and disposed of in an environmentally acceptable manner. 

 
Security/Maintenance 

 
All internal components, including all installed modules, shall be removable and replaceable by a 
single technician with basic hand tools. 

 
Testing 

 
The Contractor shall provide a certification that the equipment complies with the following test 
results. 

 
The closure central member clamp shall prevent movement (e.g. bowing, pistoning, or breaking) 
of the cable central member (CM) when the CM exerts a force of 100 lbf on the clamp. 

 
The closure shall be capable of safe and proper assembly at temperatures of 0 °C ± 2 °C (32 °F ± 
3.6 °F) and 40 °C ± 2 °C (104 °F ± 3.6 °F) using materials and procedures specified by the 
manufacturer. 

 
The cable clamping and sealing hardware used to terminate optical fiber cable shall not cause an 
attenuation change greater than ± 0.05 dB per fiber, when tested with a source operating at 1550 
nm ± 20 nm. 

 
Sealing components (gaskets, grommets, O-rings) used in a closure, shall not permit the entry of 
water into the closure after thermal aging at 90 °C ± 1 °C (194 °F ± 1.8 °F) for 720 hours (30 
days). 

 
An axial load of 100 lbf, individually applied to each cable, shall not cause mechanical damage 
to the cable or clamping hardware. The load to the optical fiber cable shall not cause an 
attenuation change greater than ± 0.05 dB per fiber, when tested with a source operating at 1550 
± 20 nm. 

 
Subjecting the closure/cable interface to 90° flexing for 8 cycles at ambient temperatures of –18 
°C ± 2 °C (0 °F ± 3.6 °F) and 40 °C ± 2 °C (104 °F ± 3.6 °F) shall not cause any mechanical 
damage to the cable or clamping hardware. In addition, flexing of the optical fiber cable shall not 
cause an attenuation change greater than ± 0.05 dB per fiber, when tested with a source operating 
at 1550 ± 20 nm. 
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Subjecting the closure/cable interface to 10 cycles of torsional loading at ambient temperatures 
of –18 °C ± 2 °C (0 °F ± 3.6 °F) and 40 °C ± 2 °C (104 °F ± 3.6 °F) shall not cause any 
mechanical damage to the cable or clamping hardware. In addition, torsional loading of the 
optical fiber cable shall not cause an attenuation change greater than ± 0.05 dB per fiber, when 
tested with a source operating at 1550 ± 20 nm. 

 
The closure shall not exhibit any mechanical damage after being subjected to mechanical impact 
of 100 lbf (136 Nm) at temperatures of –18 °C ± 2 °C (0 °F ± 3.6 °F) and 40 °C ± 2 °C (104 °F ± 
3.6 °F). 

 
The closure shall not exhibit any mechanical damage or corrosion following 30 days of severe 
temperature and humidity cycling from 65 °C ± 2 °C (150 °F ± 3.6°F) and 95% relative humidity 
to –40 °C ± 2 °C (-40 °F ± 3.6 °F) and uncontrolled humidity. Additionally, at the midpoint of 
the temperature cycle, re-entry and re-assembly of the closure shall be done. If the closure has a 
hinged cover, it shall be flexed 25 times. 

 
The closure shall show no evidence of water intrusion into the compartment containing fiber 
splices after it is immersed in water and subjected to 10 freeze/thaw cycles. 

 
The closure shall show no change in sealing ability after immersion in a specified chemical test 
fluid for 7 days. The mechanical integrity of the closure shall be confirmed by performing the 
compression and impact tests. The closure seal shall also be checked by performing the water 
immersion test. Additionally, samples of external, non-metallic closure materials shall neither 
experience a change in weight greater than 10%, nor experience a reduction in tensile strength or 
elongation properties greater that 20%, after immersion in the chemical test fluid. 

 
Samples of external, non-metallic closure materials shall not have a reduction in tensile strength 
or elongation properties greater than 20% of their original value, after being exposed to a UV-B 
type ultraviolet light source with a peak emission at 313 nm for 2,160 hours (90 days). 

 
Samples of polymeric closure materials shall not support fungus growth when tested per ASTM 
G 21. A rating of 0 is required. 

 
A closure shall show no evidence of corrosion following exposure to acidified saltwater for a 
period of 90 days. 

 
All fiber optic cables, splices, and terminations shall be tested using an Optical Time Domain 
Reflectometer (OTDR). OTDR testing shall occur after completion of the installation, splice, or 
termination. 

 
Acceptable loss per each fiber, per direction, shall be the sum of the cable length times the 
specified loss as indicated above. An allowance of 0.05 dB per fusion splice will be granted. Any 
cable, termination, or splice, installed under this contract, with losses in excess of the acceptable 
limit shall be repaired, or replaced by the Contractor at the Contractor’s sole expense. 

 
Where OTDR results indicate excessive loss, or other problems, in existing fibers, terminations, 
or splices, the Contractor shall be responsible for correcting faults at no cost to the client. 



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

Page 7 of 7 Specification 507 – Optical Fiber Cable Splice Enclosure 

 

 

 
The Contractor shall test all splices for signal loss. 

 
 
 

METHOD OF MEASUREMENT 
 

This work shall be measured for payment by the number of units of Optical Fiber Cable Splice 
Enclosures of the type specified, installed, integrated, completed, tested and accepted in-place. 
The unit price for each Optical Fiber Cable Splice Enclosure is set forth in Exhibit 4, and such 
price includes all materials, equipment, tools, labor, testing, documentation, and other 
incidentals necessary to complete the work. 
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SPECIFICATION 508 – OPTICAL FIBER TERMINATION PATCH PANEL (48-PORT) 
 
 
 
 

DESCRIPTION 
 
 

This item shall consist of furnishing, installing, and testing an Optical Fiber Termination Patch 
Panel (OFTPP) (48-port) for termination, splicing and inter-connection of Optical Fiber Cable 
(Fiber) (refer to Specification 506 – Optical Fiber Cable (48 Strand) and Specification 505 – 
Optical Fiber Cable (12 Strand)) between the Optical Fiber Drop Cable and Optical Cabling from 
the Gigabit Ethernet Switches (refer to Specification 502 – Gigabit Ethernet Switch (Type A), 
and Specification 503 – Gigabit Ethernet Switch (Type B)) at the busway stations and Busway 
Operations Center (BOC), and at other locations shown on the Drawings. 

The OFTPP shall include: 

 Fiber strain- relief 
 

 Splice trays 
 

 Fiber optic pigtails 
 

 Splices 
 

 All necessary equipment 
 
 

This Item shall also include all labor necessary to complete this Item as described in this 
specification. 

 
References and Standards 

 
Electronic Industries Alliance / Telecommunications Industry Association (EIA/TIA): 

 
 ANSI/EIA/TIA-455-34: Fibre Optics-Interconnection Device Insertion Loss Test 

(factory testing) 
 

 ANSI/EIA/TIA-455-59: Fibre Optics-Interconnection Device Insertion Loss Test 
(field testing) 

 

 TIA/EIA-455-B Standard Test Procedure for Fiber Optic Fibers, Cables, 
Transducers, Sensors, Connecting and Terminating Devices, and other Fiber Optic 
Components 

 

 TIA/EIA-526 Standard Test Procedures for Fiber Optic Systems 
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MATERIALS 
 
 

General 
 

Each OFTPP shall consist of the following components: 
 

 Constructed of high-grade steel material 
 

 Steel cover shall be removable for cabling and connections access 
 

 Side and rear cable entry 
 

 Rack-mountable 
 
 

The OFTPP, and all associated equipment and cabling shall comply with the Materials 
requirements stated in Specification 100 – General Provisions. If conflicts exist, this Item 
specification shall govern. 

 
Manufacturer Requirements 

 
The manufacturer of the OFTPP shall be regularly engaged in the manufacture and production of 
high quality fiber patch panels and related optical fiber equipment for use in communications 
networks for at least ten (10) years. 

 
Physical Requirements 

 
The OFTPP shall be rack mountable and have the capacity to terminate a minimum of forty-eight 
(48) fibers into SC type connectors. 

 
The OFTPP shall have a splice tray organizer capable of holding a minimum of 8 splice trays. 
The organizer shall provide access to and removal of individual splice trays and permit selective 
splicing to allow one or more fibers to be cut and splice to branch cable without disrupting other 
fibers. 

 
The OFTPP shall include splice trays to interconnect fused fibers. 

 
Polyethylene tubes shall be supplied to protect exposed individual fiber splices within the 
closure. 

 
Vinyl markers shall be supplied to identify each fiber to be spliced within the closure. 

 
Each splice tray shall be capable of accommodating a minimum of 6 fusion splices for the single 
mode fiber (refer to Specification 505 Optical Fiber Cable (12 Strand) and Specification 506 
Optical Fiber Cable (48 Strand)). The splice trays shall be compatible with the splice closure and 
shall be constructed of rigid plastic. 



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

Page 3 of 5 Specification 508 – Optical Fiber Termination Patch Panel (OFTPP) (48-port) 

 

 

 
 
 
 
All fiber connection shall be identified on a label permanently affixed to the Communications 
Cabinet door. The label shall show the connector position and the designated Optical Fiber 
transmission equipment. 

 
The OFTPP shall protect the fiber splices from mechanical damage, shall provide strain relief for 
the fiber, and shall be manufactured of non-corroding materials. 

 
All splice trays shall have a contrasting background for splicing colored fibers. The splice trays 
shall include clear snap-on covers, and tie-wraps to secure the buffer or transport tubes to the 
tray. The splice trays shall be of adequate size to prevent induced attenuation due to fiber 
bending. 

 
The splice tray shall have features that retain the fiber loops and control the bend radius. The 
splice tray cover shall be clear plastic to allow for inspection of the fibers without opening the 
tray. 

 
Warranty Requirements 

 
The OFTPP is covered under the warranty requirements stated in Specification 400 – Technical 
Support and Warranty Services.  

 
 
CONSTRUCTION METHODS 

 
 
Delivery, Storage, and Handling 

 
The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment, as may be determined by the Engineer or a designated 
Department representative. 

 
OFTPPs, associated tools, and any other materials required for correct provision of OFTPPs per 
this specification shall be stored in a clean, dry, cool indoor environment. 

 
Adequate storage space shall be provided for these materials in order to ensure that no 
mechanical stress is exerted on the materials. 

 
Materials that have come in contact with water will be replaced at cost to the Contractor. 

 
Installation 

 
The OFTPP shall be mounted in the Communications Cabinets at busway stations, at the BOC, 
and at other locations as shown on the Drawings. 
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The Contractor shall install the OFTPP at the locations shown on the Drawings and shall provide 
and install all fiber patch cords between the optical equipment and the OFTPP as shown on the 
Drawings. 

 
All fiber splicing shall use modern, high quality fusion type splicing equipment. 

 
All splices shall be arranged neatly in splice trays, supported and protected with a suitable splice 
protector. 

 
The Contractor shall neatly train all fiber and pigtails together when routing them along the same 
path and shall neatly train them along the support rails equipment cabinet. 

 
No fibers shall be installed with a bend radius less than the manufacturer’s minimum 
recommended bending radius. 

 
The Contractor shall install and provide all splicing and termination required to connect Optical 
Fiber Distribution Cable (refer to Specification 506 – Optical Fiber Cable (48 Strand) and 
Specification 505 – Optical Fiber Cable (12 Strand) to the equipment shown on the Drawings 
and specified elsewhere in this project. 

 
Security/Maintenance 

 
All internal components, including all installed modules, shall be removable and replaceable by a 
single technician with basic hand tools. 

 
Documentation and Training 

 
The OFTPP and all associated equipment and cabling shall conform to the documentation and 
training requirements stated in Specification 100 – General Provisions and Specification 300 – 
Training. 

 
Testing 

 
The OFTPP and all associated equipment and cabling shall conform to the testing requirements 
stated in the Specification 201 – Factory Acceptance Tests, Specification 202 – Prototype 
Demonstration Test, Specification 204 – System Demonstration Test, Specification 205 – 
Installation Tests, Specification 206 – Software Integration, Specification 207 – Integration Test, 
and Specification 208 – Acceptance Test. 

 
The fiber path shall be tested and verified in accordance with this Contract prior to the 
connection to the equipment. 

 
The Contractor shall be responsible for all testing that may be required to establish approval and 
acceptance of the OFTPP. 
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METHOD OF MEASUREMENT 

 
 

This work shall be measured for payment by the number of units of Optical Fiber Termination 
Patch Panels (48-port) of the type specified, installed, integrated, completed, tested and accepted 
in-place.  The unit price for each Optical Fiber Termination Patch Panel (48-port) is set forth in 
Exhibit 4, and such price includes all materials, equipment, tools, labor, testing, documentation, 
and other incidentals necessary to complete the work. 

 
 
 



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

Page 1 of 5 Specification 509 – Optical Fiber Termination Patch Panel (12-port) 

 

 

 
 

SPECIFICATION 509 – OPTICAL FIBER TERMINATION PATCH PANEL (12-PORT) 
 
 
 
 

DESCRIPTION 
 
 

This item shall consist of furnishing, installing, and testing a Optical Fiber Termination Patch 
Panel (OFTPP) for termination, splicing and inter-connection of Optical Fiber Cable (Fiber) 
(refer to Specification 505 – Optical Fiber Cable (12 Strand)) between the Optical Fiber Drop 
Cable and Optical Cabling from the Gigabit Ethernet Switches (refer to Specification 502 – 
Gigabit Ethernet Switch (Type A), and Specification 503 – Gigabit Ethernet Switch (Type B)) at 
the existing secondary field cabinets at the locations shown on the Drawings. 

 
The OFTPP shall include: 

 
 Fiber strain- relief 

 

 Splice trays 
 

 Fiber optic pigtails 
 

 Splices 
 

 All necessary equipment 
 
 

This Item shall also include all labor necessary to complete this Item as described in this 
specification. 

 
 
 

REFERENCES AND STANDARDS 
 
 

Electronic Industries Alliance / Telecommunications Industry Association (EIA/TIA): 
 

 ANSI/EIA/TIA-455-34: Fibre Optics-Interconnection Device Insertion Loss Test 
(factory testing) 

 

 ANSI/EIA/TIA-455-59: Fibre Optics-Interconnection Device Insertion Loss Test 
(field testing) 

 

 TIA/EIA-455-B Standard Test Procedure for Fiber Optic Fibers, Cables, 
Transducers, Sensors, Connecting and Terminating Devices, and other Fiber Optic 
Components 

 

 TIA/EIA-526 Standard Test Procedures for Fiber Optic Systems 
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MATERIALS 
 
 
 
 

General 
 
 

Each OFTPP shall include the following: 
 

 Removable cover or mid-span access for cabling and connections access 
 

 Corrosion-resistant metal construction 
 
 

The OFTPP, and all associated equipment and cabling shall comply with the Materials 
requirements stated in Specification 100 – General Provisions. If conflicts exist, this Item 
specification shall govern. 

 
 
 

Manufacturer Requirements 
 
 

The manufacturer of the OFTPP shall be regularly engaged in the manufacture and production of 
high quality fiber patch panels and related optical fiber equipment for use in communications 
networks for at least ten (10) years. 

 
 
 

Physical Requirements 
 
 

The OFTPP shall be rated for outdoor use. 
 

The OFTPP shall have the capacity to terminate a minimum of twelve (12) fibers into SC type 
connectors. 

 
The OFTPP shall have a splice tray organizer capable of holding a single splice tray. The 
organizer shall provide access to and removal of the individual splice tray and permit selective 
splicing to allow one or more fibers to be cut and splice to branch cable without disrupting other 
fibers. 

 
The OFTPP shall include a splice tray to interconnect fused fibers. 

 
Polyethylene tubes shall be supplied to protect exposed individual fiber splices within the 
closure. 

 
Vinyl markers shall be supplied to identify each fiber to be spliced within the closure. 
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Each splice tray shall be capable of accommodating a minimum of 6 fusion splices for the single 
mode fiber (refer to Specification 505 Optical Fiber Cable (12 Strand)). The splice tray shall be 
compatible with the splice closure and shall be constructed of rigid plastic. 

 
 
 

All fiber connection shall be identified on a label permanently affixed to the door of the 
secondary field cabinet. The label shall show the connector position and the designated Optical 
Fiber transmission equipment. 

 
The OFTPP shall protect the fiber splices from mechanical damage, shall provide strain relief for 
the fiber, and shall be manufactured of non-corroding materials. 

 
All splice trays shall have a contrasting background for splicing colored fibers. The splice trays 
shall include clear snap-on covers, and tie-wraps to secure the buffer or transport tubes to the 
tray. The splice trays shall be of adequate size to prevent induced attenuation due to fiber 
bending. 

 
The splice tray shall have features that retain the fiber loops and control the bend radius. The 
splice tray cover shall be clear plastic to allow for inspection of the fibers without opening the 
tray. 

 
 
 

Warranty Requirements 
 
 

The OFTPP is covered under the warranty requirements stated in Specification 400 – Technical 
Support and Warranty Services.  

 
 

CONSTRUCTION METHODS 
 
 
 
 

Delivery, Storage, and Handling 
 
 

The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment, as may be determined by the Engineer or a designated 
Department representative. 

 
OFTPPs, associated tools, and any other materials required for correct provision of OFTPPs per 
this specification shall be stored in a clean, dry, cool indoor environment. 

 
Adequate storage space shall be provided for these materials in order to ensure that no 
mechanical stress is exerted on the materials. 

 
Materials that have come in contact with water will be replaced at cost to the Contractor. 
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Installation 

 
 
The OFTPP shall be mounted in secondary communication cabinets at platforms at stations as 
shown on the Drawings. 

 
The Contractor shall install the OFTPP at the locations shown on the Drawings and shall provide 
and install all fiber patch cords between the optical equipment and the OFTPP as shown on the 
Drawings. 

 
All fiber splicing shall use modern, high quality fusion type splicing equipment. 

 
All splices shall be arranged neatly in splice trays, supported and protected with a suitable splice 
protector. 

 
The Contractor shall neatly train all fiber and pigtails together when routing them along the same 
path and shall neatly train them along the support rails equipment cabinet. 

 
No fibers shall be installed with a bend radius less than the manufacturer’s minimum 
recommended bending radius. 

 
The Contractor shall install and provide all splicing and termination required to connect Optical 
Fiber Distribution Cable (refer to Specification 505 – Optical Fiber Cable (12 Strand)) to the 
equipment shown on the Drawings and specified elsewhere in this project. 

 
 
 
Security/Maintenance 

 
 
All internal components, including all installed modules, shall be removable and replaceable by a 
single technician with basic hand tools. 

 
 
 
Documentation and Training 

 
 
The OFTPP and all associated equipment and cabling shall conform to the documentation and 
training requirements stated in Specification 100 – General Provisions and Specification 300 – 
Training. 
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Testing 
 
 

The OFTPP and all associated equipment and cabling shall conform to the testing requirements 
stated in the Specification 201 – Factory Acceptance Tests, Specification 202 – Prototype 
Demonstration Test, Specification 204 – System Demonstration Test, Specification 205 – 
Installation Tests, Specification 207 – Integration Test, and Specification 208 – Acceptance Test. 

 
The fiber path shall be tested and verified in accordance with this Contract prior to the 
connection to the equipment. 

 
The Contractor shall be responsible for all testing that may be required to establish approval and 
acceptance of the OFTPP. 

 
 
 

METHOD OF MEASUREMENT 
 
 

This work shall be measured for payment by the number of units of Optical Fiber Termination 
Patch Panels (12-port) of the type specified, installed, integrated, completed, tested and accepted 
in-place.  The unit price for each Optical Fiber Termination Patch Panels (12-port) is set forth in 
Exhibit 4, and such price includes all materials, equipment, tools, labor, testing, documentation, 
and other incidentals necessary to complete the work. 
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SPECIFICATION 511 – CCTV CAMERA ASSEMBLY (BUSWAY) 
 
 

SPECIFICATION 512 – CCTV CAMERA ASSEMBLY (STATIONS) 
 
 
 
 

DESCRIPTION 
 
 

This item shall consist of furnishing, installing, integrating, and testing IP-based Closed Circuit 
Television (CCTV) Camera Assemblies for stations and for busway locations, including all 
needed components and accessories required for a full and complete installation. 

 
Specification 511 – CCTV Camera Assembly (Busway) 

 
The CCTV Camera Assembly (Busway) shall be used to capture, record, and transmit video 
images of strategic locations along the busway to support safe and efficient busway operations. 
The CCTV Camera Assembly (Busway) shall consist of the following components: 

 
 Network Dome CCTV Cameras, with Pan/Tilt/Zoom capability, integrated video 

encoder and camera firmware. 
 

 Field hardened Camera Dome Housing and Assemblies. 
 

 Power supplies as needed 
 

 Separate 2-conductor 120V power cable per camera 
 

 All cable and wiring, connections, connectors, jumpers and cable management 
 

 Associated signage. 
 
 

The CCTV Camera Assemblies (Busway) shall be installed at locations along the busway either 
on existing camera poles with existing camera lowering systems or on existing traffic poles 
located at key grade crossing intersections as shown on the Drawings. 

 
Specification 512 – CCTV Camera Assembly (Station) 

 
The CCTV Camera Assembly (Stations) shall be used to capture, record, and transmit video 
images of passengers at the stations. The CCTV Camera Assembly (Stations) shall consist of the 
following components: 

 
 Network Dome CCTV Cameras, with Pan/Tilt/Zoom capability, integrated video 

encoder and camera firmware. 
 

 Field hardened Camera Dome Housing and Assemblies. 
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 Power supplies as needed 

 

 Separate 2-conductor 24V power cable per camera 
 

 All cable and wiring, connections, connectors, jumpers and cable management 
 

 Mounting extension posts and tenon arms (if mounted above a Variable Message 
Sign or as necessary to provide the required field of view). 

 

 Mounting brackets and hardware. 
 

 Associated signage. 
 

The CCTV Camera Assemblies (Station) shall be installed at station locations either on 
existing light poles, on station canopies, or on new Variable Message Sign (VMS) poles or 
brackets as shown on the Drawings. 

 
 
 
 

References and Standards 
 

Product Safety 
 

 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 
International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment,  European Norm (EN) 60950: Safety of information 
technology equipment,  Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment,  or similar 

 
 

Environmental and Enclosure 
 

 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 
Class A 

 

 European Norm (EN) 55022: Information technology equipment. Radio disturbance 
characteristics 

 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 

 National Electrical Manufacturers Association (NEMA) Standard 250: Enclosures 
for Electrical Equipment (1000 Volts Maximum) 

 
 

Installation 
 

 National Fire Protection Association (NFPA) 70 – National Electric Code 
 

 National Fire Protection Association (NFPA) 731: Standard for the Installation of 
Electronic Premises Security Systems 
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 ULC-S317 – Installation and Classification of Closed Circuit Video Equipment 

(CCVE) Systems for Institutional and Commercial Security Application 
 
 
Technical 

 
 UL 983 – Standard for Surveillance Camera Units 

 

 National Transportation Communications for ITS Protocol (NTCIP) Standard 1205: 
NTCIP Objects for CCTV Camera Control 

 

 ISO/IEC JTC1/SC29/WG11 – Coding of moving pictures and audio (Moving Picture 
Experts Group – MPEG) 

 

 Institute of Electrical and Electronics Engineers (IEEE) 802.3 Ethernet Standards 
collection 

 

 Electronic Industries Alliance / Telecommunications Industry Association (EIA/TIA) 
568: Commercial Building Telecommunications Wiring Standard. 

 

 EIA/TIA-606: Administration Standard for the Telecommunication Infrastructure: 
 

 EIA/TIA-607: Commercial Building Grounding and Bonding Requirements for 
Telecommunications. 

 
 
 
 
MATERIALS 

 
 
General 

 
The CCTV Cameras shall be Internet Protocol (IP) cameras with digital color capture. They shall 
be capable of capturing 4CIF (704*480 pixel) images, with optical magnification of 35X, 
transmitting MPEG-4 video over Ethernet using Cat 6 cables (refer to Specification 501 – 
Category 6 Copper Patch Cable). 

 
The Contractor shall have the option of proposing HD 1.3 megapixel CCTV Cameras if those 
cameras meet or exceed all of the requirements contained in this specification and the price 
difference is deemed acceptable to the Department. 

 
CCTV Camera Assemblies shall be connected to the busway communications system through 
Ethernet switches in cabinets at the base of poles or nearby traffic signal control cabinets. 

The CCTV Camera Assemblies shall support communication via multicast traffic. 

The Contractor shall comply with relevant NTCIP standards for the CCTV Camera Assemblies. 
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The CCTV Camera Assemblies shall comply with UL standards referenced in References and 
Standards. 

 
The CCTV Camera Assemblies, and all associated equipment and cabling shall comply with the 
Materials requirements stated in Specification 100 – General Provisions. If conflicts exist, this 
Item specification shall govern. 

 
Manufacturer Requirements 

 
The manufacturer of the CCTV Cameras shall be regularly engaged in the manufacture and 
production of cameras and video encoding hardware for use in outdoor security systems. 

 
Physical Requirements 

 
Network Dome CCTV Camera 

 
Cameras shall provide Electronic Image Stabilization (EIS) to compensate for physical 
movement and vibration of the dome with a user-selectable bandwidth of 5 or 10Hz. 

 
The CCTV Camera shall have a color sensitive imager. 

 
The CCTV Camera shall include motors for high-speed pan/tilt/zoom (PTZ) functionality. 

 
The Camera Dome Assembly shall have an internal heater of sufficient power to keep the dome 
clear and enable clear and unobstructed image capture in all seasons and weather conditions 
except rain. 

 
High-speed, DC direct-drive motors shall be used to maintain high torque through the entire 
operating range. These motors shall use pulse-width modulation and encoder feedback to control 
the acceleration, speed, and deceleration of the motors to ensure smooth, precise, accurate, and 
fluid movement. The design shall use DC direct-drive motors and no belt to ensure long-term, 
reliable operation. 

 
The Camera Dome Assembly housing shall include a clear bubble with no light loss. The bubble 
shall be constructed from high quality, clear, optically graded, thermoformed acrylic or approved 
equal.  The bubbles shall be free of imperfections, scratches and blemishes.  The bubble shall be 
sealed with a gasket and secured with tamperproof screws. The appropriate security screwdriver 
bit must be provided with the housing. 

 
The Camera Dome Assembly environmental enclosure shall be manufactured from high-quality 
acrylic substrate, aluminum, cell-cast or an approved equal.  The enclosure shall be coated with 
an off-white, beige or gray finish, and outfitted with a sunshield to reflect direct rays from the 
sun from the control equipment within the housing without adversely affecting the optical 
qualities of the camera and lens. The sunshield shall have a means for dissipating heat to protect 
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the camera from failing due to excessive sun exposure. The enclosure shall not allow external 
moisture to intrude into the bubble of the Camera Dome Assembly. 

 
The CCTV Camera Assemblies shall comply with the following requirements: 

 
Criteria Minimum Conditions to be Met 

Optical Zoom (minimum) 35X 

Focal Length Range 3.5mm – 115mm 

Digital Zoom (minimum) 10X 

Aperture f/1.6 

Minimum Illumination .74 lux (color), .5 lux (B/W) 

Signal to Noise Ratio 50 dB 

Pan Range 360° of continuous rotation 

Pan Speed 1° - 360° per second 

Tilt Range 110° of travel 

Tilt Speed 1° - 360° per second 
 

Environmental Requirements 
 

The Camera Assemblies, as fully installed, shall comply with the following environmental 
requirements: 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between -40°F to 122°F (-40°C and 50°C) 

Storage Temperatures Between -40°F to 158°F (-40°C and 70°C) 

Humidity 5-90% relative humidity, non-condensing 
Solid Object and Moisture 
Protection 

 

IEC IP66 
 
 
Water and Solvents 

Shall withstand water spray on equipment from 
cleaning floors and walls, industrial solvents, rain, 
mud, snow and slush, all of which may contain salt, 
which may come in contact with equipment. 

 
A thermostat-controlled heater/defroster and blower circulation system shall be provided to 
maintain the temperature in the specified range and ensure clear viewing during cold weather 
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operation. The heater shall turn on and off based on configured thermostat settings to ensure a 
stable operational environment within the Camera Dome Assembly. 

 
Electrical Requirements 

 
Item Requirement 

 

Operating Voltage (Busway) 120 VAC ± 5%, 60 Hz 
(Station) 24 VAC ± 5%, 60 Hz 

Input Current 1 Amperes (Maximum) 

Maximum Power Dissipation 40 Watts (with Heater off);  100 Watts (with Heater on) 
 

The Contractor shall provide any power adapters that may be necessary to power the cameras 
through the AC power supply. 

 
Functional Requirements 

 
General 

 
CCTV Camera Assembly (Busway) shall provide operations control center staff with a view of 
the strategic locations of operational importance, suitable for dispatching and monitoring 
purposes and to inform drivers of unsafe conditions at points of limited visibility. The locations 
and coverage of busway cameras is shown in the Drawings. 

 
CCTV Camera Assembly (Stations) shall provide coverage of key station areas including clear 
views of TVMs, platforms, plazas immediately outside the fare area and pedestrian approaches 
to fulfill a security surveillance function by providing deterrence and forensic evidence. The 
locations and coverage of station cameras is shown in the Drawings. 

 
The CCTV Camera Assembly field equipment shall be interfaced with the Specification 534 – 
Network Video Recorder (NVR) located at the BOC, through the busway communications 
system. 

 
CCTV Cameras shall provide clear visibility in widely varying degrees of light including bright 
daylight conditions and unlit night-time conditions. 

 
CCTV Cameras shall provide Wide Dynamic Range (WDR) for viewing of detailed images 
when observing scenes with widely varying degrees of light. 

 
CCTV Cameras shall provide autoflip, autoiris, and anti-bloom functionality. 

Cameras shall support up to six (6) preset positions. 
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Upon initial power up and after the Camera Dome Assembly resets, diagnostic tests shall be run, 
including communication loopback, camera loopback, and motor circuit tests. After 
initialization, the Camera Dome Assembly shall automatically pan, tilt, and zoom to its previous 
position. 

 
The CCTV Camera Assembly shall have capabilities to turn on or off the heater and blower 
systems manually from remote locations. 

 
All CCTV Camera Assembly control functions shall be available within the field equipment 
cabinet for each CCTV Camera Assembly.   Activation of local camera control shall disable 
remote camera control. 

 
The CCTV Camera Assembly must support a minimum of eight (8) privacy zones to prevent 
users from viewing sensitive or secured areas. So as not to interfere with normal surveillance 
operations, these on-screen “shields” must block out only the area that has been defined as 
sensitive. The privacy zones shall not cause the screen to blank out when the sensitive area is 
within the camera’s field of view. On the monitor, the privacy zones should appear larger or 
smaller depending on the camera’s zoom factor. 

 
Camera Dome Assembly direction indicators, azimuth reading, Dome, Area, Preset, Pattern, 
Preset Sequence, alarm names, zoom, focus, and iris status must be displayable on the BOC 
monitor. All on-screen text character attributes must be user-selectable solid or translucent white, 
with or without black outline. 

 
The camera shall be capable of automatically re-establishing video and data communications 
upon the restoration of communications or power to the cameras. 

 
NVR System Integration 

 
The CCTV cameras shall send digitized video stream, compressed using MPEG-4, or 
Department-approved alternate compression format, to the NVR. 

The integrated video encoder shall support multicast traffic. 

The Contractor shall not require an annual license renewal for software used to interface with 
and control CCTV Camera Assemblies. 

 
Performance Specifications 

 
Each CCTV Camera Assembly shall be capable of continuously encoding thirty (30) frames per 
second (fps) at resolutions up to 4CIF (704 x 480, NTSC) with a lag of less than one (1) second. 
Individual adjustments to both resolution and fps shall be possible to meet a given integration 
requirement for video retention. 
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Warranty Requirements 

 
All equipment supplied are covered under the warranty requirements stated in Specification 400 – 
Technical Support and Warranty Services.  

 
Spare Parts Requirements 

 
The Contractor shall provide the following spare parts: 

 
 Quantities equivalent to 10% of the total number of installed Network Dome CCTV 

Cameras 
 

 Quantities equivalent to 10% of the total number of installed Field hardened Camera 
Dome Housing and Assemblies. 

 

 Quantities equivalent to 10% of the total number of Power supply cords, adapters and 
other associated cables and wiring 

 

All the spare parts shall be of the same make and model as the originals used to operate the 
CCTV Camera Assemblies. 

 

CONSTRUCTION METHODS 

Delivery, Storage, and Handling 
 
The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment, as may be determined by the Engineer. 

 
Installation 

 
Specification 511 – CCTV Camera Assembly (Busway) 

 
The Busway CCTV Camera Assemblies shall be mounted on existing camera poles with existing 
camera lowering systems or on existing traffic signal mast arms, as shown in the Drawings. The 
Contractor shall be responsible for installing the Camera Assemblies onto existing camera 
lowering systems. 

 
Specification 512 – CCTV Camera Assembly (Station) 

 
The Contractor shall be responsible for the following (as shown on the Drawings): 

 
 If mounted to a station canopy or a separate shelter at the station, the Contractor shall 

provide a custom bracket and mounting. The Engineer shall review all proposed 
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brackets and mountings to ensure consistency with the station’s overall design and 
character. 

 

 If mounted to an existing lighting pole, the Contractor shall provide a pole bracket 
with stainless steel straps or an assembly appropriate to the construction of the pole 
for mounting CCTV equipment. 

 

 If mounted to a new VMS pole or bracket, the Contractor shall provide a pole bracket 
with stainless steel straps or an assembly appropriate to the construction of the pole 
for mounting CCTV equipment. 

 

 If mounted near any obstruction to the intended field of view, complete or partial, 
permanent, temporary, or recurring the Contractor shall provide an extension pole 
and/or tenon arm to provide clear line-of-sight to the intended field of view. 

 
 
The Contractor shall procure and install all additional support structures and/or mounting 
brackets and equipment required for installation of the cameras as per the Drawings. 

 
General 

 
In all cases, the Contractor shall provide stamped shop drawings verifying that the complete 
camera mounting assembly will not overstress the structure to which the Camera Assembly is 
being mounted including withstanding wind and ice loads with galloping. When mounted at a 
height of greater than thirty (30) feet, the camera shall be able to be lowered by means of an 
existing (i.e. not provided by the Contractor) Camera Lowering System (CLS). 

 
The Contractor shall verify with the Engineer the mounting location and the intended field of 
view of each camera as shown approximately in the Drawings.  The CCTV Camera Assembly 
shall be mounted in such a way that all designated areas are available for viewing by operating 
the pan, tilt and zoom functions. The Contractor shall coordinate with the Engineer to confirm 
mount for maximum or preferred view. 

 
Prior to installation, the Camera Dome Assembly shall be pressurized to ensure that no 
condensation accumulates. The Contractor shall be responsible for verifying the quality of the 
gas used to pressurize the dome. 

 
The Contractor shall pay particular attention to protection of the Camera Dome Assembly 
enclosure acrylic face during installation.  It is important that any clear surfaces not be scratched 
or marred.  If any damage is observed by the Engineer, the Contractor will be required to replace 
the affected equipment at no cost to the Department. 

 
All heaters and blowers shall be mounted to the non-rotating housing of the dome. 

 
The Contractor shall connect all cameras to a designated power supply and to the Gigabit 
Ethernet Switch at the station using Cat 6 Cabling for signals and single pair cable for power. 
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The Contractor shall be responsible for connection of all power supplies, including for both the 
CCTV Camera and the Camera Dome Assembly heater. 

 
Specifications of all cable assemblies, including connectors, shall be submitted to the Engineer 
as part of the shop drawings for review. 

 
Existing conduit between the Camera Assemblies’ locations and the communications cabinets at 
the station shall be provided. 

 
The Contractor shall install signage near the surveillance areas. The signage shall indicate the 
presence of cameras and warn people that they are being recorded. 

 
The Contractor shall be responsible for configuration of all cameras. Each camera shall be 
assigned an IP address as approved by the Engineer in the Contractor’s IP Address Coordination 
Plan. 

 
The Contractor shall configure all characteristics of the video feed being sent to the BOC, 
including the resolution, the frame rate, and the labeling displayed on the video feed. Proposed 
settings shall be submitted along with shop drawings for review. 

 
The video feed shall initially be configured at a 4CIF resolution (704 x 480, NTSC) and 7.5 
frames per second (fps). 

 
Security and Maintenance 

 
All internal components, including all installed modules, shall be removable and replaceable by a 
single technician with basic hand tools. 

 
Documentation and Training 

 
The CCTV Camera Assembly and all associated equipment and cabling shall conform to the 
documentation and training requirements stated in Specification 100 – General Provisions and 
Specification 300 – Training. 

 
The Contractor shall provide documentation and training on all the installation, configuration, 
management functions, operating features and maintenance procedures for the CCTV Camera 
Assemblies. 

 
Testing 

 
The CCTV Camera Assembly, and all associated equipment and cabling shall conform to the 
testing requirements stated in the Specification 201 – Factory Acceptance Tests, Specification 
202 – Prototype Demonstration Test, Specification 204 – System Demonstration Test, 
Specification 205 – Installation Tests, Specification 206 – Software Integration, Specification 
207 – Integration Test, and Specification 208 – Acceptance Test. 
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Local CCTV Camera Assembly Installation Tests 
 

As part of Installation Testing, the Contractor shall test each CCTV Camera Assembly at each 
installation location: 

 
 Local operation of all CCTV equipment, exercising the pan, tilt, zoom, focus, iris 

opening, shutter control, power on/off and all other functions described in this 
specification while observing the video picture on a laptop computer. 

 

 Demonstration of camera sensitivity at low light levels to meet the specified 
requirements. 

 

 Demonstration of the wide dynamic range and back light compensation features 
against a bright background. 

 

 Demonstration of pan/tilt speed and extent of movement to meet the specified 
requirements. 

 

 Measurement of video signal level at the field equipment cabinet with video testing 
equipment. Minimum acceptable video output level shall be 30 IRE at the specified 
light and shutter settings. 

 

 Test for absence of perceptible latency in control of camera PTZ functions. 
Perceptible latency in camera control shall be a systemic defect. Presence of latency 
shall impede acceptance. 

 

 Verification that video output from the camera is MPEG-4 compressed digital video 
or other approved format. 

 

 Random test of at least two (2) installed cameras to verify camera enclosure 
environmental resistance. 

 

 Preset test to ensure camera consistently goes to the proper preset position. 
 

These tests must be performed before system commissioning. All locally configurable controls 
and settings shall be properly set, calibrated, tested and demonstrated to be functioning as 
specified before commissioning activities may begin. 

 
Upon initial power up and after Camera Dome Assembly resets, diagnostic tests must be run, 
including communication loopback, camera loopback, and motor circuit tests. The results of 
these tests must be displayable on the laptop computer. After initialization, the Camera Dome 
Assembly shall automatically pan, tilt, and zoom to its previous position. 

 
Post-Installation Video Quality Testing 

 
 

Daytime Tests 
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All central control and monitoring equipment shall be tested from the BOC during daytime 
hours. The Contractor shall contact the Engineer to arrange and coordinate the testing procedure. 
The tests shall include, but not be limited to the following: 

 
 Operation of all newly installed CCTV Camera Assemblies from the central 

controller, exercising the pan, tilt, zoom, focus, presets, iris opening and all other 
functions and features described in this specification while observing the video 
picture on a local laptop computer. 

 

 Display of each camera on a designated video monitor to verify proper operation and 
picture quality from each camera. 

 

 Display of each camera by CCTV Camera Management Software (refer to 
Specification 554 – CCTV Camera Management Software), from the Network Video 
Recorder, and on a BOC video monitor to verify video quality. 

 

 Viewing of every camera by CCTV Camera Management Software to confirm that 
the desired field of view has been achieved in each station area and on the busway. 

 

 Verification of the conformance of the images observed with the characteristics 
specified herein and in the relevant standards documents. Parameters including but 
not limited to: view angle; image captured; image quality; PTZ control fluency and 
absence of control or video latency; suitability of the image captured to the 
surveillance strategy described herein and in the design documents. 

 

 Verification of the suitability of the video surveillance image storage/retrieval system, 
including but not limited to: searchability and accuracy of the search tools; quality of 
images played back; metadata and watermarking integrity; ease with which retrieved 
images can be stored on a portable media for long term storage or inclusion in court 
exhibit. 

 

The Contractor shall correct any operational problems encountered with the camera system 
during this test. 

 
 

Night-time Tests 
 
 

A second central control test shall be performed during the hours of darkness to verify proper 
operation of the auto iris lenses, shutter control and the absence of video signal noise.  This test 
shall be conducted in the presence of the Engineer or his designated representative at the BOC. 
The test shall include the following as a minimum: 

 
 Operation of all newly installed camera assemblies from the central controller, 

exercising the pan, tilt, zoom, focus, presets, iris opening and shutter control 
functions while observing the video picture on a local laptop computer. 

 

 Display of each camera on a designated video monitor to observe both the brightest 
and darkest scenes available from each camera location. 
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 Display of each camera by CCTV Camera Management Software from the Network 

Video Recorder to verify video quality. 
 

 Demonstration of the “on motion” video recording feature in low-light conditions 
 

 Demonstration of the quality of video recorded showing objects or persons in motion 
under low-light conditions. Ghosting, fading, and doubling of moving images are 
unacceptable 

 

 Proper operation of the day/night filter 
 
 

The Contractor shall correct any problem encountered with the video camera system during this 
test. 

 
 
 

METHOD OF MEASUREMENT 
 
 

Specification 511 – CCTV Camera Assembly (Busway) 
 

This work shall be measured for payment by the number of units of CCTV Camera Assembly 
(Busway) of the type specified, installed, integrated, completed, tested and accepted in-place. 
The unit price for each CCTV Camera Assembly (Busway) is set forth in Exhibit 4, and such 
price includes all materials, equipment, tools, labor, testing, documentation, and other 
incidentals necessary to complete the work. 

 
Specification 512 – CCTV Camera Assembly (Stations) 

 
This work shall be measured for payment by the number of units of CCTV Camera Assembly 
(Stations) of the type specified, installed, integrated, completed, tested and accepted in-place. 
The unit price for each CCTV Camera Assembly (Stations) is set forth in Exhibit 4, and such 
price includes all materials, equipment, tools, labor, testing, documentation, and other 
incidentals necessary to complete the work. 
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SPECIFICATION 513 – EMERGENCY CALL BOX 
 
 
 
 

DESCRIPTION 
 
 

This item shall consist of furnishing, installing, integrating, and testing Emergency Call Boxes 
(ECBs) and all accessories required for a full and complete installation, including all associated 
equipment, infrastructure, and cabling, as described herein. The ECBs shall provide travelers 
with a way to directly communicate with the appropriate local public safety dispatch center (911 
emergency dispatch) through the local telephone exchange in the event of an emergency. 

 
Upon activation of an ECB, in addition to connecting travelers directly to local public safety 
dispatchers, the ECB will simultaneously send a notification to the Busway Operations Center 
(BOC) through the busway communications system, informing them that the ECB has been 
activated. This will enable BOC staff to operate the CCTV system in the vicinity of the ECB to 
better assess the impact of the emergency on busway operations. This communications interface 
to the BOC will also enable the BOC to continuously monitor the operational status of the ECB. 

 
Each ECB shall consist of the following components: 

 

 Emergency Call Box (ECB) 
 

 ECB freestanding pedestal  
 

 ECB mount with blue flashing LED light 
 

 Directional signage, as necessary 
 
 

References and Standards 
 
 

The ECB shall have the following communication standard: 
 

 ADA compliance 
 

 FCC CFR 47 Part 15 
 

ASTM International: 
 

 ASTM F967-95: Standard Practice for Security Engineering Symbols. 
 

Electronic Industries Alliance / Telecommunications Industry Association (EIA/TIA): 
 

 EIA/TIA-568: Commercial Building Telecommunications Wiring Standard. 
 

 EIA/TIA-606: Administration Standard for the Telecommunication Infrastructure: 
 

 EIA/TIA-607: Commercial Building Grounding and Bonding Requirements for 
Telecommunications. 

 

 International Electrotechnical Commission (IEC) 60268: Sound system equipment 
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MATERIALS 
 
 

General 
 

The ECB shall communicate directly with the local public safety dispatch center (911 emergency 
dispatch) via standard telephone cabling connecting through a local pots point of presence to the 
local telecommunications service provider’s telephone exchange. The ECBs at each station shall 
also be connected to the Gigabit Ethernet Switch (refer to Specification 502 – Gigabit Ethernet 
Switch (Type A) and Specification 503 – Gigabit Ethernet Switch (Type B)) at that station  using 
Cat 6 Cabling (refer to Specification 501 – Category 6 Copper Patch Cabling). 

 
The ECBs at each station shall also be connected to an Uninterruptible Power Supply (refer to 
Specification 519 – Uninterruptible Power Supply for Emergency Call Boxes (UPS-ECB)), 
which will ensure that the ECB continues to function even under loss of direct power supply. 

 
The Contractor shall ensure that the ECB meets all required State and National technical 
requirements for an Emergency Communications System. 

 
The ECB, and all associated equipment and cabling shall comply with the Materials 
requirements stated in Specification 100 – General Provisions. If conflicts exist, this Item 
specification shall govern. 

 
Manufacturer Requirements 

 
The manufacturer of the ECB shall be regularly engaged in the manufacture and production of 
emergency communications systems. 

 
Physical Requirements 

 
General 

 
The ECB shall consist of the following: 

 

 High visibility, tamper and vandal-proof enclosure; 
 

 A Push Button to initiate emergency calls; 
 

 LED indicators to indicate a call is in progress, and then that a call is connected; 
 

 Appropriate signage, in accordance with ADA requirements; 
 

 Built-in Loudspeaker and Microphone for hands-free operation; and 
 

 Bi-directional communication. 
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The ECB shall be easily identified through unique markings, striping or paint, signage, and 
lighting.  ECB markings and designations shall be approved by the Department. 

 
The ECB shall remain easily visible during low light conditions. 

 
A blue flashing light and other visual recognition devices such as strobes or beacons located at 
the platform and connected to the, but not part of the ECB itself shall be provided to indicate that 
the ECB has been activated. 

 
Components that are exposed to exterior environmental conditions shall be able to operate within 
the range of these environmental conditions. 

 
The enclosure shall be equipped with a retro reflective sticker that is clearly visible at night.  The 
sticker shall read “SOS”, “EMERGENCY” or other message required by the Department. 

 
The ECB shall be designed to resist physical damage due to vandalism.  All external hardware 
shall be constructed tamper resistant. 

 
The enclosure shall be vandal/graffiti resistant and washable. 

The ECB shall have a brushed stainless steel finish. 

ECB components shall be corrosion resistant and any PC boards coated to prevent water or 
moisture damage and fungus growth. 

 
Push Button 

 
A suitable method of identifying the push button shall be provided. 

 
The Push Button shall be uniquely identified with lettering on the button or beside it. 

The Push Button shall be ADA compliant with features such as Braille “HELP” label. 

LED light 

L.E.D indicators shall be provided for hearing impaired users. 
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Environmental Requirements 

 
The ECB shall comply with the environmental requirements listed in the table below: 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between - 40ºF to +150ºF (- 40ºC to +66ºC) 

Storage Temperatures Between - 40ºF to +150ºF (- 40ºC to +66ºC) 

Humidity 5-95% relative humidity, non-condensing 
Solid Object and Moisture 
Protection 

 

IEC IP66 or NEMA 3R 
 
 
Water and Solvents 

Shall withstand water spray on equipment from 
cleaning floors and walls, industrial solvents, rain, 
mud, snow and slush, all of which may contain salt, 
which may come in contact with equipment. 

 
The ECB shall be suitably protected against external EMI / ESI Interference through shielding / 
grounding. 

 
Electrical Requirements 

 
Item Requirement 

Operating Voltage 24VDC or 48VDC 

Input Current <2.5 Amperes 
 

The Contractor shall ensure that the electrical power supply input of the ECB matches the power 
supply output of the UPS-ECB. 

 
Functional Requirements 

 
The ECB shall be interfaced with the ECB Management Software (refer to Specification 556 – 
ECB Management Software) and shall send activation alerts to the BOC via the busway 
communications system Category 6 (Cat 6) cable. 

 
The ECB shall respond to SNMP messages from the Network Management Software (NMS). 
The ECB shall be able to be configured to respond appropriately to the SNMP messages in the 
context of data and functionality required 

 
General 

 
The ECB shall provide passengers at each station a quick and reliable means of reporting 
emergencies or summoning assistance in time of need. The ECB shall communicate with the 
appropriate local public safety dispatch center as determined by the station location. 
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The ECB shall be ADA compliant and be accessible for all users including the hearing and 
speaking impaired, the visually impaired, and the mobility impaired. 

 
Push Button 

 
Pushing and releasing the button shall initiate a call-in to a pre-programmed auto-dial number 
(911). 

Once the button is pushed, hands free operation shall occur. 

Loudspeaker 
 

The ECB shall allow for adjustment of the volume of audible media to overcome varying 
ambient noise levels. 
The loudspeaker shall be accompanied by an assistive listening system (ALS) that allows those 
with hearing impaired persons to use the ECB. 

 
Microphone 

 
The microphone shall be capable of clearly picking up voice communications despite the 
presence of background noise, such as buses and trains. 

 
Communications 

 
There shall be at least four (4) programmable auto-dial numbers associated with the Push Button. 

 
The ECB shall automatically dial subsequent numbers if the first number is busy or unavailable. 
The ECB shall be configurable to disable up to three of these four numbers if desired 

 
The ECB shall have ringing tone to indicate progress of call when button is pressed; confidence 
tone to indicate call is still connected when on hold; and recorded message in case the line is 
busy. 

 
The ECB shall automatically end the call connection without the user having to push any buttons 
when the far-end telephone is disconnected. 

 
“Call Received” LED indicators shall be provided for hearing impaired users. 

ECB Management Software Interface 

The ECB shall be interfaced with the ECB Management Software. 
 

The ECB shall send notification of activation, along with an indication of the location of the 
activated ECB, to the BOC via the ECB Management Software.  Loss of communication with 
the ECB shall trigger an alert at the BOC.  Loss of telephony connection to the ECB shall trigger  
an alert at the BOC. 
 
The ECB shall be capable of monitoring and reporting real-time over TCP/IP application, email, 
and embedded SMTP client and shall provide automatic fault reporting. 
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In case of loss of communication with the BOC, the ECB shall keep records of all call events 
locally on a hard disk, or other approved medium. 

 
The ECB shall send indications of fault detections to the ECB management software. 

All fault reporting of all features and functionality shall be available to the NMS 

The ECB, including the emergency numbers, speakerphone and microphone volumes, and 
resetting ECB activation, shall be remotely configurable via the ECB management software. 

 
Diagnostics and Failure Modes 

 
The ECB shall have in-built features for automatic fault detection and diagnosis in case of 
damages such as line faulty, low DC voltage, defective speaker or microphone. 

 
Once a fault is detected, the ECB shall be capable of automatically reporting to the ECB 
management software and to the NMS. 

 
The ECB control system shall allow remote diagnostics and provide printed reports of 
diagnostics and operations information. 

 
The ECB control system shall allow for permanent trouble-shooting and maintenance test-result 
information to be stored locally on a hard disk, or other medium. 

 
The ECB shall operate in a full duplex mode. 

 
The ECB shall have built-in programming port / feature for addressing using a Laptop or 
Palmtops in the field 

 
The ECB shall be connected to power through a UPS to ensure continued system operation 
during power outages for a minimum of eight (8) hours. 

 
Performance Requirements 

 
The ECB shall provide a speaker volume of at least 62 dB at 1 meter. 

The loudspeaker shall demonstrate through testing good coverage, the correct Sound Pressure 
Level (SPL) and good intelligibility, with a Speech Transmission Index (STI – refer to IEC 
60268 Part 16) of 0.5 or better under all conditions. 

 
The ECB shall have a mean time between failures (MTBF) of at least 50,000 hours. 
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Warranty Requirements 

 
The ECB and all associated equipment and cabling are covered under the warranty requirements 
stated in Specification 400 – Technical Support and Warranty Services.  

 
The Contractor shall be responsible for any loss of communications at the ECB due to improper 
functioning of the ECB or any of its components, or improper connection of the ECB to the 
telephone line drop from the communications cabinet. 

 
 
 

CONSTRUCTION METHODS 
 
 

Delivery, Storage, and Handling 
 

The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment, as may be determined by the Engineer. 

 
Installation 

 
An ECB shall be installed on each station platform and other station locations as shown on the 
Drawings. 

 
In areas at stations where ECBs are not immediately visible, signs or markings shall be placed to 
indicate the direction and approximate distance to the closest ECB. 

 
The ECB shall meet all ADA and accessibility requirements and shall not conflict with ADA 
accessibility guidelines in normal operation. 

 
The Contractor shall be responsible for installation of the ECB, including installation of the ECB 
freestanding pedestal. 

 
 

The Contractor shall be responsible for providing and installing all necessary support structures 
and mounting hardware. 

 
The Contractor shall furnish all mounting hardware (i.e., machine screws, nuts, locking washers) 
to install the ECB. 

 
The blue LED light shall be installed in a visible location to assist law enforcement officials 
identify the location of the incident and shall be seamlessly integrated into the design of the 
shelter. The Contractor shall be responsible for connecting the blue LED light to the ECB, and 
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shall coordinate with the Department to finalize the location and wiring details during Design 
Review. 

 
Existing conduit between the proposed ECB location and the station power and communication 
cabinets will be available. The Contractor shall be responsible for providing and installing all 
cabling and connectors necessary to provide power and communications to the ECB. 

 
The dedicated telephone line drops for the ECBs at each station shall be available for connection 
at that station’s communications cabinet, as shown in the Drawings. The Contractor shall be 
responsible for connecting each ECB to the telephone lines, including all cabling, connectors, 
labor and other incidentals.  The Contractor shall coordinate with the Department to finalize the 
installation details during Design Review. 

 
The Contractor shall coordinate with utilities to ensure that the Emergency Call Box address and 
location is properly established within the appropriate local public safety dispatch call center 
database. 

 
Security/Maintenance 

 
All internal components, including all installed modules, shall be removable and replaceable by a 
single technician with basic hand tools. 

 
Documentation and Training 

 
The ECB, and all associated equipment and cabling shall conform to the documentation and 
Training requirements stated in Specification 100 – General Provisions and the Specification 300 
– Training. 

 
Testing 

 
The ECB, and all associated equipment and cabling shall conform to the testing requirements 
stated in the Specification 201 – Factory Acceptance Tests, Specification 202 – Prototype 
Demonstration Test, Specification 204 – System Demonstration Test, Specification 205 – 
Installation Tests, Specification 206 – Software Integration, Specification 206 – Integration Test, 
and Specification 207 – Acceptance Test. 

 
The Contractor is responsible for all testing and documentation required for establishing 
approval and acceptance of ECBs. 

 
The ECBs shall be tested for, as a minimum, the following: 

 
 Verification of communications from each ECB to the local public safety dispatch 

center 
 

 Verification of ADA compliance 
 

 Verification of remote monitoring of ECB from the ECB Management Software 
 

 Verification of ECB functioning under loss of power to the UPS (ECB) 
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METHOD OF MEASUREMENT 

 
 

This work shall be measured for payment by the number of units of ECBs of the type specified, 
installed, integrated, completed, tested and accepted in-place.  The unit price for each ECB is set 
forth in Exhibit 4, and such price includes all materials, equipment, tools, labor, testing, 
documentation, and other incidentals necessary to complete the work. 
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SPECIFICATION 515 – PUBLIC ADDRESS SYSTEM 
 
 
 
 

DESCRIPTION 
 
 

This item shall consist of furnishing, installing, and testing a Public Address (PA) System for 
each station platform, all needed components and accessories required for a full and complete 
installation, including all associated equipment and cabling.  The PA System shall be used to 
provide passenger announcements on the platforms. 

 
References and Standards 

 
Technical Standards 

 
 International Electrotechnical Commission (IEC) 60268: Sound system equipment 

 

 Underwriters Laboratories (UL) 813: Commercial Audio Equipment 
 
 

Environmental and Enclosure 
 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 

 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 
Class A 

 

 US Military Standard MIL-STD-810 –Department of Defense Test Method Standard 
for Environmental Engineering Considerations and Laboratory Tests 

 
 

Product Safety 
 

 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 
International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment, European Norm (EN) 60950: Safety of information 
technology equipment, Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment, or similar. 

 
 

Installation 
 

 Electronic Components, Assemblies & Materials Association (ECA) EIA/ECA-310- 
E: Cabinets, Racks, Panels, and Associated Equipment 
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MATERIALS 
 
 

General 
 

The PA System shall consist of the following components: 
 

 An IP input based, digital signal processing, Audio Amplifier 
 

 PA Speakers 
 

 Ambient Noise Level Sensors (referred to as Ambient Noise Sensor) 
 

 Mounting equipment and hardware including speaker backbox 
 
 

The PA System shall be connected to a TIS Controller located in a communications cabinet 
using audio cabling and other associated communications hardware (Refer to Specification 518 – 
TIS Controller). 

The PA System and all included components shall be compliant with UL 813 and IEC 60268. 

The PA System, and all associated equipment and cabling shall comply with the Materials 
requirements stated in Specification 100 – General Provisions. If conflicts exist, this Item 
specification shall govern. 

 
Manufacturer Requirements 

 
The manufacturer of the PA System shall be regularly engaged in the manufacture and 
production of audio and message announcement systems for use in transportation stations. 

 
Physical Requirements 

 
The Audio Amplifier shall be rack-mountable in a standard 19” EIA-310-E compliant rack. 

PA Speakers 

The PA Speakers shall have a form factor and size suitable for installation inside the busway 
station clam-shell shelters and exterior installation along the canopy of the platform. They shall 
be fully integrated into the shelter design. 

 
The PA Speakers shall support a frequency range of 275 Hz - 14 KHz and shall have a suitable 
input power rating based on the required drive level. 

 
The PA Speakers shall be of a weatherproof design. They shall be housed in vandal-proof 
enclosures. 

 
The Ambient Noise Sensor shall support a frequency range of 275 Hz - 14 KHz. 

 
The PA Speakers shall have input impedance matching the output impedance of the amplifier. 
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Environmental Requirements 
 

The PA System shall be compliant with FCC Part 15 Class A electromagnetic compatibility 
requirements. 

 
Audio Amplifier 

 
The Audio Amplifier shall comply with the following environmental requirements: 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between -13°F to 131°F (-25°C and 55°C) 

Storage Temperatures Between -13°F to 158°F (-25°C and 70°C) 

Humidity 5-90% relative humidity, non-condensing 

Mechanical Shock Compliant with MIL-STD-810 
Solid Object and Moisture 
Protection 

 

IEC IP53 
 
 
Water and Solvents 

Shall withstand water spray on equipment from 
cleaning floors and walls, industrial solvents, rain, 
mud, snow and slush, all of which may contain salt, 
which may come in contact with equipment. 

 
PA Speakers and Ambient Noise Sensors 

 
The PA Speakers and Ambient Noise Sensors shall comply with the following environmental 
requirements: 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between -13°F to 131°F (-25°C and 55°C) 

Storage Temperatures Between -40°F to 158°F (-40°C and 70°C) 

Humidity 5-95% relative humidity, non-condensing 

Operating Vibration Compliant with MIL-STD-810 

Mechanical Shock Compliant with MIL-STD-810 
Solid Object and Moisture 
Protection 

 

IEC IP66 
 
 
Water and Solvents 

Shall withstand water spray on equipment from 
cleaning floors and walls, industrial solvents, rain, 
mud, snow and slush, all of which may contain salt, 
which may come in contact with equipment. 
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Electrical Requirements 
 

Audio Amplifier and Ambient Noise Sensors 
 

The Audio Amplifier shall comply with the following electrical requirements: 
 

Item Requirement 

Operating Voltage 120 VAC ± 5%, 60 Hz 

Input Current 5 Amperes (Maximum) 

Maximum Power Dissipation 500 Watts 
 

The Ambient Noise Sensors will be powered by the Audio Amplifier. 
 

PA Speakers 
 

The PA Speakers shall comply with the following electrical requirements: 
 

Item Requirement 

Operating Voltage 120 VAC ± 5%, 60 Hz 

Input Current 1 Amperes (Maximum) 

Maximum Power Dissipation 50 Watts 
 

Functional Requirements 
 

General 
 

The PA System at each busway station shall be used to broadcast audio announcements received 
from the TIS Controller at proper level and with sufficient clarity to make those announcements 
easily understood by passengers at the station. Announcements shall be intelligible throughout 
the entire platform area but not more than ten feet beyond the platform area. 

 
The PA System shall be capable of being monitored and controlled by a TIS Controller located 
in the communications cabinet at each busway station. 

 
The Ambient Noise Sensor will provide feedback to the Audio Amplifier and TIS Controller of 
local ambient human-audible noise in the station. 

 
Microphone and Auxiliary Audio Inputs 

 
Each audio input shall have the capability to control and manage audio gain, dynamics, filtering 
and ducking. 
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Audio Amplifier and PA Speakers 
 

PA Speakers shall play all audio output by the TIS Controller. 
 

The PA Audio Amplifier shall have sufficient gain to ensure the minimum target Speech 
Transmission Index (STI – refer to IEC 60268 Part 16) is achieved through the speakers under 
the full range of ambient sound conditions. 

 
The PA Audio Amplifier shall incorporate audio digital signal processing including at a 
minimum audio equalization, feedback cancelation, ambient noise level monitoring and digital 
gain control. 

 
Automatic Level Control (ALC) shall be provided for automatic adjustment of the volume of 
announcements to overcome varying ambient noise levels. 

Each PA Audio Amplifier shall be capable of supporting up to 10 speakers. 

TIS Controller Integration 
 

Manual control of PA Speaker volume shall be available using the TIS Controller. 
 

Automatic reset/reboot and firmware download for the amplifier by the TIS controller shall be 
supported. 

 
All PA System communications parameters and settings shall be user configurable remotely 
from the BOC and through a local maintenance port. 

 
The Contractor shall ensure that the requirements of local noise by-laws shall be respected by 
this system. 

 
Performance Requirements 

 
The PA System shall have a MTBF of at least 25,000 hours. 

 
The PA System shall have good coverage, as controlled by the correct Sound Pressure Level 
(SPL) and good intelligibility, with a Speech Transmission Index (STI) of 0.5 or better under all 
conditions from all platform areas. 

 
Warranty Requirements 

 
The PA System and all associated equipment and cabling are covered under the warranty 
requirements stated in Specification 400 – Technical Support and Warranty Services. 
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Spare Parts Requirements 
 

The Contractor shall provide the following spare parts with the PA Systems: 
 

 Quantities equivalent to 5% of all installed Audio Amplifiers, including any wiring 
required to connect to the TIS Controller 

 

 Quantities equivalent to 10% of all installed Ambient Noise Sensors, including any 
wiring required to connect to the Audio Amplifiers 

 

 Quantities equivalent to 10% of all installed PA Speakers, including any wiring 
required to connect to the Audio Amplifiers 

 

All the spare parts shall be of the same make and model as the modules originally installed in the 
PA System. 

 
 
 

CONSTRUCTION METHODS 
 
 

Delivery, Storage, and Handling 
 

The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment, as may be determined by the Engineer. 

 
Installation 

 
The Contractor shall install the PA System speakers on existing station canopies as shown on 
Drawings. 

 
The PA Speakers mounted to platform canopies shall conform to the size constraints and form 
factors as defined in the platform and station architectural designs. 

 
The PA Speakers shall be installed in such a manner as to facilitate ease of maintenance. 

 
The PA Speakers shall be closely spaced on each side of the platform and shall be directed down 
to direct sound towards the passengers and minimize neighborhood noise pollution. 

The Audio Amplifier shall be installed in the communications cabinet at each busway station. 

Ambient noise level sensors shall be situated so as to enable effective automated volume control 
to ensure understandable announcements throughout the station platforms. There will be a 
minimum of two Ambient Noise Sensor installed per Busway platform, with a sufficient quantity 
implemented to achieve the requirements for intelligibility from all platform areas under the full 
range of ambient sound conditions. 

 
The Contractor shall be responsible for all cabling required providing power and 
communications to the PA System components. 
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The PA System and all components shall be connected to a power supply in the power cabinet 
using appropriately shielded cabling. 

 
Existing conduit between the speaker locations and the power and communications cabinets at 
the station shall be provided. 

 
Security/Maintenance 

 
All internal components, including all installed modules, shall be removable and replaceable by a 
single technician with basic hand tools. Speakers shall be capable of being quickly removed and 
replaced by spares. 

 
Documentation and Training 

 
The PA System, and all associated equipment and cabling shall conform to the documentation 
and Training requirements stated in Specification 100 – General Provisions and the Specification 
300 – Training. 

 
The Contractor shall provide documentation and training on all the installation, configuration, 
management functions, operating features and maintenance procedures for the PA System. 

 

 
Testing 

 
The PA System, and all associated equipment and cabling shall conform to the testing 
requirements stated in Specification 201 – Factory Acceptance Tests, Specification 202 – 
Prototype Demonstration Test, Specification 204 – System Demonstration Test, Specification 
205 – Installation Tests, Specification 206 – Software Integration, Specification 207 – 
Integration Test, and Specification 208 – Acceptance Test. 

 
The Contractor shall be responsible for all testing that may be required to establish approval and 
acceptance of the PA System. 

 
The Contractor shall employ industry-standard methods and tools to measure and monitor PA 
System performance and compliance with availability requirements throughout the term of the 
Contract, including all ongoing technical support and maintenance periods. 

 
The Contractor shall test the PA System for the following: 

 
 Sound pressure level and Speech Transmission Index at a minimum of three (3) 

different locations on each platform, at all stations. Locations shall be chosen by the 
Department in coordination with the Contractor. 

 

 Verification of functioning of Ambient Noise Sensor, its feedback to Audio 
Amplifier and the Automatic Level Control feature 

 

 Verification of audio output from TIS Controller, through the Audio Amplifier to ten 
(10) PA Speakers 

 

 Verification of all configuration features of the PA System 
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METHOD OF MEASUREMENT 

 
 
This work shall be measured for payment by the number of units of PA Systems of the type 
specified, installed, integrated, completed, tested and accepted in-place. The unit price for each 
PA System is set forth in Exhibit 4, and such price includes all materials, equipment, tools, 
labor, testing, documentation, and other incidentals necessary to complete the work. 
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SPECIFICATION 518 – TRAVELER INFORMATION SYSTEM CONTROLLER 

 
 
 
 

DESCRIPTION 
 
 

This item shall consist of furnishing, installing, integrating, and testing Traveler Information 
System (TIS) Controllers, all needed components and accessories required for a full and 
complete installation, including all associate equipment and cabling.  The TIS Controller shall be 
capable of accepting information from both the centralized Traveler Information Software (refer 
to Specification 559 – Traveler Information Software) at the Busway Operations Center (BOC) 
and the local Busway Communications Cabinet to control the Public Address System (PA 
System – refer to Specification 515 – Public Address System) and Variable Message Signs 
(VMSs – refer to Specification 520 – Variable Message Sign (Double-sided), Specification 521 – 
Variable Message Sign (Single-sided, Pole-Mounted), and Specification 522 – Variable Message 
Sign (Single-sided, Cantilever Mounted)) on all platforms and remote locations at each 
CTfastrak station. The TIS Controller at each station shall include both software and hardware to 
manage and control the VMS and PA System for all platforms at that station. 

 
References and Standards 

 
Technical Standards 

 
 International Electrotechnical Commission (IEC) 60268: Sound system equipment 

 

 Underwriters Laboratories (UL) 813: Commercial Audio Equipment 
 

 NTCIP 1403 – Transit Communications Interface Profiles – Standard on Passenger 
Information (PI) Objects. 

 

 Transit Cooperative Research Program (TCRP) Report 45 – Passenger Information 
Services: A Guidebook for Transit Systems 

 
 

Environmental and Enclosure 
 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 

 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 
Class A 

 
 

Product Safety 
 

 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 
International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment, European Norm (EN) 60950: Safety of information 
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technology equipment, Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment, or similar. 

 
 

Installation 
 

 Electronic Components, Assemblies & Materials Association (ECA) EIA/ECA-310- 
E: Cabinets, Racks, Panels, and Associated Equipment 

 
 
 
 

MATERIALS 
 
 

General 
 

The TIS Controller shall consist of the following: 
 

 Equipment/communications case 
 

 Digital clock 
 

 Microphone 
 

 Local data entry keyboard 
 

 Driving electronics 
 

 Environmental control and protection 
 

 Mounting hardware 
 

 Associated cables and wiring 
 
 

The TIS Controller shall be connected to the Gigabit Ethernet Switch (refer to Specification 502 
– Gigabit Ethernet Switch (Type A), Specification 503 – Gigabit Ethernet Switch (Type B)) in 
the Communications Cabinet using Category 6 (Cat 6) Ethernet Cabling (see Specification 501 – 
Category 6 (Cat 6) Copper patch cable). 

 
The TIS Controller shall be connected to the controller for each VMS furnished at the station, 
including the integrated speaker and associated readout actuation device for each VMS, using 
Cat 6 Ethernet Cabling. 

 
The TIS Controller shall be connected to the PA System Audio Amplifier using Cat 6 Ethernet 
Cabling. 

 
The TIS Controller shall be connected to a designated power supply in the power cabinet using 
appropriately shielded cabling. 

 
The TIS Controller, and all associated equipment and cabling shall comply with the Materials 
requirements stated in Specification 100 – General Provisions. If conflicts exist, this Item 
specification shall govern. 



Page 3 of 10 Specification 518 – Traveler Information System Controller 

State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

 

 

 
 

Manufacturer Requirements 
 

The manufacturer of the TIS Controllers shall be regularly engaged in the manufacture and 
production of high quality computational, messaging and audio announcement equipment for use 
in transportation stations. 

 
Physical Requirements 

 
The TIS Controller hardware shall be a rack-mountable micro-processor based system. It shall be 
rack-mountable in a standard 19” EIA-310-E compliant rack. 

 
The TIS Controller shall incorporate a digital, real-time clock that shall be capable of 
maintaining the current date/time for a minimum of five (5) years without external power supply. 

 
The TIS Controller shall have dedicated, redundant environmentally-hardened flash disk drives 
rated for high reliability. 

 
The TIS Controller shall include a button or switch to place the controller in a local mode of 
operation. 

 
The TIS Controller shall have a minimum of two USB ports which shall allow local control and 
communications by a connected laptop. 

 
The TIS Controller shall include a local ruggedized keyboard, suitable for outdoor use as a 
method to select messages for display on the VMS. 

 
The TIS Controller shall include a local microphone station with the capability to create new 
recorded announcements, or initiate live messages, and carry out other system actions in 
emergency situations. 

 
Environmental Requirements 

 
The TIS Controller shall comply with the following environmental requirements: 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between -13°F to 131°F (-25°C and 55°C) 

Storage Temperatures Between -13°F to 158°F (-25°C and 70°C) 

Humidity 5-90% relative humidity, non-condensing 
Solid Object and Moisture 
Protection 

 

IEC IP53 
 
 
Water and Solvents 

Shall withstand water spray on equipment from 
cleaning floors and walls, industrial solvents, rain, 
mud, snow and slush, all of which may contain salt, 
which may come in contact with equipment. 
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The TIS Controller shall comply with FCC Class A electromagnetic compatibility requirements. 
 

Electrical Requirements 
 

The TIS Controller shall comply with the following electrical requirements: 
 

Item Requirement 

Operating Voltage 120 VAC ± 5%, 60 Hz 

Input Current <5 Amperes 

Maximum Power Dissipation 500 Watts 
 

Functional Requirements 
 

General 
 

The TIS Controller at each busway station shall be capable of being controlled remotely from the 
BOC through the Traveler Information Software as well as locally (in case of emergency or loss 
of communications with the BOC). 

 
The TIS Controller at each busway station shall accept information from the Traveler 
Information Software to control the PA System and VMSs on all platforms at each busway 
station. The TIS Controller shall be interfaced with the Traveler Information Software through 
the busway communications network. 

 
The TIS Controller at each busway station shall be capable of managing and controlling the 
VMSs and PA Systems for that station, and their synchronization. 

 
When communication to the Traveler Information Software is lost or during emergency 
situations, the TIS Controller shall allow use of a local microphone over the PA System to make 
announcements on all platforms at each busway station. The TIS Controller shall also allow local 
control of VMSs on station platforms through selecting messages using a local keyboard. 

The TIS Controller shall be assigned an IP address within the busway communications network. 

Logon and Logoff 
 

The TIS Controller shall support a logon feature that is password protected. 
 

The TIS Controller shall allow users to log on with varying privileges depending on their access 
level. 

 
The TIS Controller shall allow users logged in as system administrators to assign specific 
privileges to each access level; add, remove, or change access levels; assign access levels to each 
user; and add/remove users. 
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The TIS Controller shall allow users to logoff. 

Digital Clock 

The TIS Controller shall incorporate a digital, real-time clock capable of maintaining the current 
date/time for five years without external power supply. 

 
The TIS Controller shall be capable of periodically synchronizing its real-time clock with the 
Traveler Information Software. 

 
General Control 

 
The TIS Controller shall be capable of configuring the VMS and PA System for its station. 

 
The TIS Controller shall be able to be placed in a local mode of operation by a button or switch 
within the equipment cabinet. 

 
The TIS Controller shall be able to accept messages of three classes from the Traveler 
Information Software: bus arrival predictions, ad hoc, and emergency at the station. 

 
The TIS Controller shall be able to maintain and execute priority rules for the three classes of 
message, including whether messages of each type should be completed or interrupted if being 
delivered when receiving a higher priority message. These rules should be able to be established 
remotely from the BOC. 

 
The TIS Controller shall be able to direct an audio announcement or text message, of any of the 
three classes, received from the BOC central software to the VMS and PA speakers associated 
with a designated set of the platforms associated with the station. Its delivery will be subject to 
the priority rules for this class of message. 

 
The TIS Controller shall be able, when configured to do so remotely from the BOC, include the 
current clock time in the displays for all VMSs at the station. 

 
The TIS Controller shall allow a laptop computer to be connected locally through the RS232 or 
USB ports, and shall operate as programmed in response to commands provided from the 
connected laptop in the same format as provided by the Traveler Information Software. 

 
All communications parameters and settings shall be user configurable remotely from the BOC 
or when using the local laptop connection. 

Traveler Information Software Integration 

The TIS Controller shall accept periodic prediction information messages from the Traveler 
Information Software at the BOC containing multiple expected bus arrivals for each station 
platform. 

 
The TIS Controller shall accept ad-hoc and emergency text messages from the Traveler 
Information Software at the BOC. 
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The TIS Controller shall accept audio announcements sent by the Traveler Information Software 
at the BOC. 

 
Upon request from the Traveler Information Software, the TIS Controller shall send back to the 
Traveler Information Software for display the information it most recently directed to each VMS 
and the PA System. 

 
The logon/logoff functionality at TIS Controllers shall be controlled by the Traveler Information 
Software. 

 
Automatic reset/reboot and firmware download from the Traveler Information Software shall be 
supported. 

 
VMS Integration 

 
The TIS Controller shall be able to deliver messages from the Traveler Information Software at 
the BOC directed to the VMS on any possible combination of station platforms in any of three 
classes: prediction, ad hoc, and emergency messages. 

 
Unless overridden by a requirement to display emergency information, and when communication 
with the Traveler Information Software via the controller is operating, each VMS associated with 
a station platform shall be able to display information for all the upcoming arriving vehicles as 
received from the Traveler Information Software indicates as expected to stop at that platform, 
with each bus displayed on a separate line, as well as ad hoc messages on the fourth line. When 
the number of upcoming arriving vehicles to be displayed exceeds the three lines allocated for 
this purpose on the VMS, the information shall be presented using multiple “pages” of three 
rows each (with a configurable duration for displaying each page and a configurable blank 
interval between “pages”). 

 
Each update of the bus arrival time predictions from the Traveler Information Software shall 
cause an update of the list of expected arrivals and arrival times for each platform VMS. 

 
The lowest line of each VMS shall be used for ad hoc messages originating at the Traveler 
Information Software or locally at the TIS Controller, scrolling and interleaving them as needed 
to present all such information. 

 
The entire VMS message area shall be usable when commanded by the BOC dispatcher, or 
through local intervention at the TIS Controller, to display messages under emergency 
conditions, by overriding current “next bus'' content. 

 
The VMSs at each platform and station PA system shall be usable by the BOC dispatcher, or 
through local intervention at the TIS Controller, to broadcast messages under emergency 
conditions, by overriding any ad hoc content. 

 
When placed in local mode, the TIS Controller shall accept keyboard entry of a temporary 
default message and program its delivery in terms of frequency and platform (direction of 
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travel), and shall direct the display of the this override messages at all associated VMSs in lieu of 
the messages as commanded by the Traveler Information Software. 

 
When the TIS Controller receives a request from the VMS Readout Activation Device to 
annunciate the content lines of the VMS, then the TIS Controller shall convert the content into 
voice announcement and send it to the VMS Speaker for annunciation. 

 
PA System Integration 

 
The TIS Controller shall be able to direct announcements received from the Traveler Information 
Software at the BOC for any possible combination of station platforms to the PA systems for the 
associated platforms. 

 
In the local mode of operation, when the microphone provided is connected, it shall be possible 
to record live messages and direct the output to any possible combination of station platform PA 
systems. 

 
When in local mode, temporary default messages entered via keyboard shall be directed to the 
PA speakers after being converting to a voice announcement by a text-to-speech engine. 

 
The TIS Controller shall be able to convert text messages being displayed on VMS into voice 
messages, and broadcast these voice messages from both station PA speakers and speakers 
associated with VMSs as required. 

 
Ad hoc text messages received from the Traveler Information Software shall be able to be 
converted to a voice announcement by the TIS controller and broadcast over the PA System at 
selected periodic intervals. 

 
The PA System shall allow for manual control of speaker volumes by the TIS Controller. 

 
The PA System shall be usable, by the BOC dispatcher or through local intervention at the TIS 
Controller, to broadcast messages under emergency conditions that override any ad hoc content. 

 
Failure Modes 

 
The TIS Controller shall be able to receive and store a default message for each VMS with which 
it is interfaced, and shall direct it to be displayed in the absence of communication from the 
BOC. 

 
The TIS Controller shall be able to receive and store a default message for the station PA System 
with which it is interfaced, and shall direct it to be announced in the absence of communication 
from the BOC. 

 
The TIS Controller shall communicate faults and failure messages to the Traveler Information 
Software.  The TIS Controller shall also generate a periodic “heartbeat” message to the Traveler 
Information Software that can be used to detect a loss of communications. 
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Performance Specifications 

 
The TIS Controller shall operate in real-time, with a maximum lag of five (5) seconds between 
receipt of messages or announcements from the BOC to processing and display/broadcasting at 
the station. 

 
Warranty Requirements 

 
The TIS Controller and all associated equipment and cabling are covered under the warranty 
requirements stated in Specification 400 – Technical Support and Warranty Services.  

 
Spare Parts Requirements 

 
The Contractor shall provide the following spare parts: 

 
 Quantities equivalent to 10% of the total number of installed TIS Controllers, 

including  all needed components and accessories required for a full and complete 
installation, including all associate equipment and cabling 

 

All the spare parts shall be of the same make and model as the originals used to operate the 
original TIS Controller. 

 
 
 

CONSTRUCTION METHODS 
 
 

Delivery, Storage, and Handling 
 

The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment, as may be determined by the Engineer or a designated 
Department representative. 

 
Installation 

 
The TIS Controller and all included accessories and components shall be installed within the 
communications cabinet at each busway station as shown in the Drawings. The Contractor shall 
confirm locations with the Engineer or a designated Department representative. 

 
The Contractor shall be responsible for all cabling required providing power and 
communications to the TIS Controllers. 

 
Existing conduit between the power and communications cabinets at the station shall be 
provided. 

 
The Contractor shall connect the TIS Controller to a designated power supply output receptacle 
in the power cabinet. 
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The Contractor shall connect the TIS Controller to the Gigabit Ethernet Switch. 
 

The Contractor shall connect the TIS Controller to the PA System Audio Amplifier. 
 

The Contractor shall connect all internal components of the TIS Controller, including the 
microphone and the keyboard. 

 
The Contractor shall be responsible for all required configuration of the TIS Controllers, as 
directed by the Department, including synchronizing VMS and PA System messages, and 
allowing for local control of VMS and PA Systems during an emergency or when 
communications with the BOC is lost. 

 
Security/Maintenance 

 
All internal components, including all installed modules, shall be removable and replaceable by a 
single technician with basic hand tools. 

 
Documentation and Training 

 
The TIS Controller, and all associated equipment and cabling shall conform to the 
documentation and training requirements stated in Specification 100 – General Provisions and 
Specification 300 – Training. 

 
The Contractor shall provide documentation and training on all the installation, configuration, 
management functions, operating features and maintenance procedures for the TIS Controller. 

 
Testing 

 
The TIS Controller, and all associated equipment and cabling shall conform to the testing 
requirements stated in the Specification 201 – Factory Acceptance Tests, Specification 202 – 
Prototype Demonstration Test, Specification 204 – System Demonstration Test, Specification 
205 – Installation Tests, Specification 206 – Software Integration, Specification 207 – 
Integration Test, and Specification 208 – Acceptance Test. 

 
The Contractor shall be responsible for all testing that may be required to establish approval and 
acceptance of the TIS Controller. 

 
The TIS Controller shall be tested for the following: 

 
 Verification of time calibration between the digital clock and the Traveler 

Information Software 
 

 Verification of information exchange between TIS Controller at each station and 
Traveler Information Software installed on BOC Servers 

 

 Verification of all configuration features, including configuration of communications 
parameters, and number of bus predictions. 
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 Verification of configuration of TIS Controller remotely, from the Traveler 

Information Software at the BOC. 
 

 Verification of display on all the VMSs from the TIS Controller, at each station. 
 

 Verification of display from Traveler Information Software on VMSs for all 
combinations of platforms 

 

 Verification of execution of priority rules for the three classes of messages. 
 

 Verification of default display from VMS during communications failure mode 
 

 Verification of manual override for local control of TIS Controller 
 

 Verification of VMS display through local keyboard entry and PA System message 
announcement through local microphone 

 

 Verification of manual control for speaker volumes 
 
 

METHOD OF MEASUREMENT 
 
 

This work shall be measured for payment by the number of units of TIS Controllers of the type 
specified, installed, integrated, completed, tested and accepted in-place. The unit price for each 
TIS Controller is set forth in Exhibit 4, and such price includes all materials, equipment, tools, 
labor, testing, documentation, and other incidentals necessary to complete the work. 
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SPECIFICATION 519 – UNINTERRUPTIBLE POWER SUPPLY FOR EMERGENCY 
CALL BOXES (UPS-ECB) 

 
 
 
 

DESCRIPTION 
 
 

This item shall consist of furnishing, installing, integrating and testing Uninterruptible Power 
Supply (UPS) units to support Emergency Call Boxes (ECBs) (refer to Specification 513 – 
Emergency Call Box) located at busway stations. The UPS-ECB shall provide regulated 
uninterruptible DC power supply for operation of an ECB in the event of main utility power 
supply failure and voltage or frequency fluctuations located on busway station platforms. 

 
References and Standards 

 
The following standards shall apply for the following categories: 

Electronic Industries Alliance / Telecommunications Industry Association 

 EIA/TIA-232-E: Interface Between Data Terminal Equipment and Data Circuit- 
Terminating Equipment Employing Binary Data Interchange 

 

 EIA-RS-310-E: Cabinets, Racks, Panels and Associated Equipment 
 
 

American National Standards Institute (ANSI) 
 

 ANSI C62.41-1991: Guide on Surge Voltages in AC Power Circuits Rated up to 
600V (formerly known as IEEE 587) 

 
 

Other 
 

 National Electrical Code 
 

 UL508 
 

 IEC 60950-1 
 

 EN-61000-3-2 
 
 
 

MATERIALS 
 
 

General 
 

Each UPS-ECB shall consist of the following components: 
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       Re-chargeable Batteries 

 

       Charging station 
 

       Associated cabling 
 
 

The UPS-ECB shall be connected to a power supply in the location specified by the Engineer 
using appropriately shielded cabling. 

 
The UPS-ECB, and all associated equipment and cabling shall comply with the Materials 
requirements stated in Specification 100 – General Provisions. If conflicts exist, this Item 
specification shall govern. 

 
Manufacturer Requirements 

 
The manufacturer of the UPS-ECB shall be regularly engaged in the manufacture and production 
of high quality devices for use in communications networks for at least ten (10) years. 

 
Physical Requirements 

 
The UPS-ECB shall include self-contained, sealed, maintenance-free batteries with a minimum 
lifetime of five (5) years. 

 
The UPS-ECB shall be enclosed to prevent accidental contact with energized parts. 

 
The UPS-ECB shall have an in-built input fuse and a circuit breaker for protection from over 
voltage and current variations. 

 
The UPS-ECB shall provide an over voltage shutdown. 

 
The UPS-ECB unit shall include the wiring and connection accessories necessary to interconnect 
the unit to the power source. 

 
Environmental Requirements 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between -4° F to 131° F (20°C to 55°C) 

Storage Temperatures Between -22° F to 158° F (-30°C to 70°C) 

Humidity 5-90% relative humidity, non-condensing 
Solid Object and Moisture 
Protection 

 

IP 56 

 
The UPS-ECB shall be compliant with the standards referenced in the References and Standards 
section. 
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Electrical Requirements 

 
Item Requirement 

Operating Voltage 120 VAC ± 5%, 60 Hz 

Input Current <1 Amperes 
 

The Contractor shall ensure that the electrical power supply output of the UPS-ECB matches the 
power supply input of the ECB. 

 
Functional Requirements 

 
The UPS-ECB shall provide uninterruptible power and conditioning of the utility power required 
for operation of Emergency Call Box equipment in the event of main utility power supply failure 
and voltage or frequency fluctuations. 

 
The UPS-ECB shall have automatic voltage regulation, and provide a nominal output voltage 
sufficient to power the Emergency Call Box for eight (8) hours and shall have a current rating 
sufficient for the application. 

 
The UPS-ECB shall include automatic restart.  Upon restoration of utility AC power and after 
complete battery discharge, the unit shall automatically restart and resume operation.  The 
battery charger shall automatically recharge the battery. 

 
The UPS-ECB shall include full-time protection from sudden voltage increase with inrush 
protection and AC line filtering. 

 
The UPS-ECB shall provide an alarm for the following circumstances: 

 
 Low mains shutdown 

 

 High temperature shutdown 
 

 Rectifier failure 
 

 Over voltage shutdown at output 
 

 Low voltage at ECB operating threshold 
 
 

The UPS-ECB shall comply with UL and NEC safety requirements. 
 

The UPS-ECB shall comply with FCC part 15 as a Class B device requirements. 
 

The UPS-ECB shall be tested and approved to ANSI C62.41-1991 (IEEE 587, Category A). 
 

The UPS-ECB shall include an Ethernet communication port to support remote management and 
monitoring capabilities using SNMP including alarm contacts, inverter contacts, and remote 
shutdown.  Remote monitoring software shall be included. The manufacturer shall provide all 
SNMP traps. 
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Performance Specifications 
 

The UPS-ECB shall have a Mean Time Between Failure (MTBF) of at least 35,000 hours. 
 

Warranty Requirements 
 

The UPS-ECB and all associated equipment and cabling are covered under the warranty 
requirements stated in Specification 400 – Technical Support and Warranty Services.  

CONSTRUCTION METHODS 

Delivery, Storage, and Handling 
 

The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment, as may be determined by the Engineer. 

 
Installation 

 
The Contractor shall ensure that the device is installed in a manner that is compliant with the 
NEC and applicable local codes. 

 
The UPS-ECB shall be integrated into the ECB, installed in locations as shown in the Drawings. 
Prior to installation, the Contractor shall confirm installation design and locations with the 
Engineer or a designated Department representative. 

 
The Contractor shall install and activate the units in accordance with the manufacturer 
recommended installation procedure. 

 
The Contractor shall neatly dress, label and organize all cables in a manner acceptable to the 
Engineer. 

 
Security/Maintenance 

 
The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment, as may be determined by the Engineer. 

 
Documentation and Training 

 
The Contractor shall comply with the documentation and training requirements stated in 
Specification 100 – General Provisions and Specification 300 – Training. 
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The Contractor shall deliver any remote monitoring software and documentation as part of the 
system documentation. 

 
Testing 

 
The Contractor shall comply with the testing requirements stated in the Specification 201 – 
Factory Acceptance Tests, Specification 202 – Prototype Demonstration Test, Specification 204 
– System Demonstration Test, Specification 205 – Installation Tests, Specification 206 – 
Software Integration, Specification 207 – Integration Test, and Specification 208 – Acceptance 
Test. 

 
The Contractor shall be responsible for all testing that may be required to establish approval and 
acceptance of the UPS-ECB. 

 
The Contractor shall employ industry-standard methods and tools to demonstrate that the UPS- 
ECB is compliant with specified requirements and monitor UPS-ECB performance and 
compliance with availability requirements throughout the term of the Contract, including all 
ongoing technical support and maintenance periods. 

 
 
 

METHOD OF MEASUREMENT 
 

This work shall be measured for payment by the number of units of Uninterruptible Power 
Supply For Emergency Call Boxes (UPS-ECB)s of the type specified, installed, integrated, 
completed, tested and accepted in-place.  The unit price for each UPS-ECB is set forth in 
Exhibit 4, and such price includes all materials, equipment, tools, labor, testing, documentation, 
and other incidentals necessary to complete the work. 
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SPECIFICATION 520 – VARIABLE MESSAGE SIGN (DOUBLE-SIDED) 

 
 
SPECIFICATION 521 – VARIABLE MESSAGE SIGN (SINGLE-SIDED, POLE 
MOUNTED) 

 
 
SPECIFICATION 522 – VARIABLE MESSAGE SIGN (SINGLE-SIDED, CANTILEVER 
MOUNTED) 

 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, integrating and testing a Variable Message Sign 
(VMS) assembly. The VMS shall be used to display textual traveler information to passengers on 
bus platforms. The VMS shall either be double sided (Specification 520 – Variable Message Sign 
(Double-sided)) or single sided (Specification 521 – Variable Message Sign (Single-sided, Pole 
Mounted) and Specification 522 (Single-sided, Cantilever Mounted)). 

 
The VMS shall be able to display textual information received from the TIS Controller.  The 
VMS assembly shall also incorporate a customer-actuated readout device, which when actuated 
shall cause the TIS Controller to announce the textual contents of the sign plus the current time, if 
displayed, over the integrated VMS speaker. 

 
Specification 520 – Variable Message Sign (Double-sided) 

The double-sided VMS shall consist of the following: 

 Sign case/housing 
 

 Sign faces 
 

 LED Display Module(s) 
 

 Integrated speaker 
 

 Readout actuation device 
 

 Driving electronics 
 

 Mounting post/brackets and hardware 
 

 Associated cables and wiring 
 
 
Specification 521 – Variable Message Sign (Single-sided, Pole Mounted) 

 
The single-sided, pole mounted VMS shall consist of the following: 
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 Sign case/housing 

 

 Sign face 
 

 Light Emitting Diodes (LED) Display Module(s) 
 

 Integrated speaker 
 

 Readout actuation device 
 

 Driving electronics 
 

 Post support structure with foundation 
 

 Mounting post/brackets and hardware 
 

 Associated cables and wiring 
 

Specification 522 – Variable Message Sign (Single-sided, Cantilever Mounted) 

The single-sided, cantilever mounted VMS shall consist of the following: 

 Sign case/housing 
 

 Sign face 
 

 Light Emitting Diodes (LED) Display Module(s) 
 

 Integrated speaker 
 

 Readout actuation device 
 

 Driving electronics 
 

 Cantilever bracket and support structure 
 

 Mounting post/brackets and hardware 
 

 Associated cables and wiring 
 
 
References and Standards 

 
Technical Standards 

 
 National Transportation Communications for ITS Protocol (NTCIP) Standard 1203 

version 03: Object Definitions for Dynamic Message Signs 
 

 NTCIP Standard 9012: Testing Guide for User 
 

 National Electrical Manufacturers Association (NEMA) Standard TS-4: Hardware 
Standards for Dynamic Message Signs (DMS) with NTCIP Requirements 

 
 
Environmental and Enclosure 
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 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 

Class A 
 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 

 NEMA Standard 250: Enclosures for Electrical Equipment (1000 Volts Maximum) 
 

 US Military Standard MIL-STD-810 –Department of Defense Test Method Standard 
for Environmental Engineering Considerations and Laboratory Tests 

 
 
Installation 

 
 National Fire Protection Association (NFPA) 70 – National Electric Code 

 

 National Fire Protection Association (NFPA) 731: Standard for the Installation of 
Electronic Premises Security Systems 

 

 Electronic Industries Alliance / Telecommunications Industry Association (EIA/TIA) 
568: Commercial Building Telecommunications Wiring Standard. 

 

 EIA/TIA-606: Administration Standard for the Telecommunication Infrastructure 
 

 EIA/TIA-607: Commercial Building Grounding and Bonding Requirements for 
Telecommunications. 

 
 
Product Safety 

 
 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 

International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment, European Norm (EN) 60950: Safety of information 
technology equipment, Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment, or similar 

 
 

MATERIALS 

General 
 
The VMS shall use LED technology, all display modules of which shall be of identical make and 
model. 

 
The VMS shall be connected to the TIS Controller (refer to Specification 518 – TIS Controller) 
in the Communications Cabinet using Category 6 (Cat 6) Ethernet Cabling (refer to Specification 
501 – Category 6 (Cat 6) Ethernet Cabling). 

 
The VMS Readout Actuation Device shall be connected to the TIS Controller in the 
Communications Cabinet using Cat 6 Ethernet Cabling or approved alternate cabling. 
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The VMS shall be connected to a power supply in the power cabinet using appropriately shielded 
cabling. 

The Contractor shall comply with relevant NTCIP and NEMA standards for the VMS. 

The VMS, and all associated equipment and cabling shall comply with the Materials 
requirements stated in Specification 100 – General Provisions. If conflicts exist, this Item 
specification shall govern. 

 
Manufacturer Requirements 

 
The manufacturer of the VMSs shall be regularly engaged in the manufacture and production of 
dynamic message signs for use in transportation stations. 

 
Physical Requirements 

 
General 

 
The dimensions for each four line single-sided VMS shall not exceed 26 inches (H) x 80 inches 
(W) x 12 inches (D). The dimensions for each four line double-sided VMS shall not exceed 26 
inches (H) x 80 inches (W) x 30 inches (D). 

 
The weight of the four line single-sided LED display shall not exceed 150-lbs. and the weight of 
the four line double-sided LED display shall not exceed 300-lbs. 

 
An “LED” display must contain pixels constructed solely of high-intensity discrete LEDs. These 
outdoor displays must utilize a sign cabinet meeting NEMA 4X design requirements. 

 
Sign Case 

 
For displays that will ever have direct sunlight on the sign face, an optional sunshade shall be 
provided with the sign case. The sunshade shall extend out horizontally from the top of the sign 
case at least one-quarter of the sign face’s vertical dimension. The sunshade shall minimize solar 
gain and maximize the display contrast. 

 
The VMS sign case and front face border pieces shall be coated with Flat Black automotive-grade 
paint. 

 
Electrical display components shall be 100% solid-state. 

 
The sign case shall include heating elements as necessary to prevent any build up of ice over the 
sign face, to avoid obscuring sign readability. 

 
The sign case, including the sign face, should be vandal/graffiti resistant and washable. 
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For ease of installation, double-sided displays up to 32 pixels high shall be housed in a single 
sign case, as opposed to consisting of two separate sign cases bolted together. 

 
The Contractor shall be responsible for bird-proofing the sign-case using bird-proof gel or other 
similar methods, to ensure that birds do not roost on the VMS and deface it. 

 
Sign Face and LED Display Modules 

 
The sign face shall be protected by weather tight, scratch resistant, ultraviolet radiation stabilized, 
Lexan polycarbonate with antireflective/antiglare treatment (or approved alternate material). 

 
LED display modules shall be comprised to form a display matrix for 4 lines of at least 24 
characters per line, with each character being three inches in vertical dimension and incorporating 
at least 5-pixel columns by 7-pixel rows. Pixels shall be viewable in direct sunlight. 

 
Each display line shall be separated vertically by a minimum 4 intervening -pixel spaces. 

 
The luminous intensity of the pixel shall not decrease more than 40% when viewed at a minimum 
angle of 30 degrees (15 degrees at 1/2 angle) centered about the optical axis and perpendicular to 
the surface of the display. 

 
The VMS LEDs shall be amber on a black background. 

 
The number of LED pixels comprising each character and the number of individual LEDs in each 
sign pixel shall ensure that the overall sign considering the background and the polycarbonate 
sheet in front of the pixels, achieves the optical output, contrast, viewing angle, legibility and 
reliability requirements. 

 
The LED pixel design shall provide for effective heat dissipation and incorporate other measures 
to minimize the effects of heat build-up within the individual pixel elements. 

 
The LEDs shall operate within the LED’s manufacturer’s rated temperature range under the worst 
case operating conditions. 

 
The LED pixels shall be waterproofed to protect the LEDs. 

 
The soldering of the LEDs to the driving electronics shall be in accordance with the 
manufacturer’s recommended guidelines. 

 
Speaker 

 
The VMS assembly shall incorporate a speaker that can be driven and controlled by the TIS 
Controller to make audio announcements.  Refer to Specification 518 – TIS Controller. 

 
The audio volume shall automatically adjust to ensure that it is only loud enough to be 
understandable within a 15-foot radius from the sign. 
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The speaker or speaker casing shall be designed for outdoor operations and inclement conditions 
and shall be weatherproofed and vandal resistant. 

 
Readout Actuation Device 

 
A button or similar easily operated device shall be placed in close proximity to each VMS that, 
when pressed or actuated, shall initiate an annunciation of the content lines of the VMS through 
the incorporated speaker. 

 
The height of and reach to the device shall meet ADA requirements and shall be placed at a 
consistent and accessible location adjacent to the sign. 

 
The device shall indicate its location to the sight impaired using an approved method (e.g., 
“periodic soft chirp”). 

 
Proper signage in accordance with ADA requirements with visual and tactile characters shall be 
placed near or on the Readout Actuation Device to communicate its function to passengers. 

 
Mounting Post, Bracket and Hardware 

 
All mounting posts, brackets, and hardware supplied for the single-sided and double-sided VMS 
shall be constructed on stainless steel, anodized aluminum, or equivalent corrosion resistant 
material. 

 
Environmental Requirements 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between -40°F to 122°F (-40°C and 50°C) 

Storage Temperatures Between -40°F to 158°F (-40°C and 70°C) 

Humidity 0-90% relative humidity, non-condensing 

Operating Vibration Compliant with MIL-STD-810-F or equivalent 

Shock Compliant with MIL-STD-810-F or equivalent 
Solid Object and Moisture 
Protection 

 

IEC IP65 or NEMA 4X 
 
 
Water and Solvents 

Shall withstand water spray on equipment from cleaning 
floors and walls, industrial solvents, rain, mud, snow and 
slush, all of which may contain salt, which may come in 
contact with equipment. 

 
Electrical Requirements 
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Item Requirement 

Operating Voltage 120 VAC ± 5%, 60 Hz 
 
Connection to power shall be inside the housing. A knock-out shall be provided in the housing to 
allow for the entrance of the power conductors.  This entrance shall provide a seal around the 
power conductors so as to retain the environmental rating of the sign case enclosure. 

 
Functional Requirements 

 
General 

 
The VMS shall be able to display text information as generated by and received from the 
Traveler Information System (TIS) Controller. The VMS’s integrated speaker shall be able to 
play audio messages generated by and received from the TIS Controller. 

 
Both the VMS and the Readout Actuation Device shall be interfaced with the station TIS 
Controller at the station.  If a Readout Actuation Device button is pushed, it will send an 
indication to the TIS Controller.  Upon receipt of the indication, the TIS Controller will generate 
an audio message based on the text contents (plus the current time, if to be displayed) of the 
VMS logically associated with the activated Readout Actuation Device, for annunciation by the 
logically associated VMS speaker. 

 
The VMS shall be able to display the current time of day in digital format, if a user-configurable 
flag in the TIS Controller is set to require this. 

 
The VMS System shall be IP based. 

 
All VMS communications parameters and settings shall be user configurable through a local 
maintenance port. 

 
LED Sign Display 

 
Two VMS configurations shall be provided: 

 
 Specification 520 – Variable Message Sign (Double-sided): a four (4) line display shall be 

shown on both sides of the sign.  Both sides of a two-sided display shall be housed in one 
cabinet.  Information displayed on two-sided displays shall be the same on both sides. 

 Specification 521 – Variable Message Sign (Single-sided, Pole Mounted) and 
Specification 522 – Variable Message Sign (Single-sided, Cantilever Mounted): a four (4) 
line display shall be shown on one side of the sign with a sign case on the backside 

 
The VMS shall be able to display three (3) types of messages: static messages, flashing 
messages, and scrolling messages. 



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

Specification 520 – Variable Message Sign (Double-Sided) 
Specification 521 – Variable Message Sign (Single-Sided, Pole Mounted) 

Specification 522 – Variable Message Sign (Single-sided, Cantilever Mounted) Page 8 of 19 

 

 

 
The VMS shall be able to display a message composed of any combination of alphanumeric 
character fonts, punctuation symbols and full graphics. 

 
VMS display characteristics shall include both variable and fixed width fonts, proportional 
spacing and fully configurable fonts. 

 
The VMS shall provide four-line matrices with a minimum of twenty-four (24) fixed width font 
characters per line. 

 
The VMS shall support display of current clock time from the TIS Controller in a portion of any 
one of the four line matrices, using a subset of the matrix’s characters configured in the TIS 
Controller. 

 
All modules shall be securely mounted so that the nominal axis of the pixel light output shall be 
perpendicular to the sign face. 

 
Speaker 

 
The speaker shall provide good coverage and high level of speech intelligibility to overcome 
limitations such as reverberation, echo, delay and feedback to the most extreme listening 
positions. 

 
Readout Actuation Device 

 
The Readout Actuation Device when pressed or actuated shall indicate to the TIS Controller that 
a request to annunciate the content lines of the VMS through the incorporated speaker has been 
made. 

 
Actuation of this device shall result in the audible reading of the sign text once in English 
annunciated through the incorporated VMS speaker. 

 
TIS Controller Integration 

The VMS display shall be refreshed whenever the TIS Controller sends an update to any content. 

Automatic reset/reboot and firmware download from the Traveler Information Software via the 
TIS Controller shall be supported. 

 
Failure Modes 

 
Failure of a pixel or module shall not cause failure of any other pixel. 

 
When communication with the TIS Controller is lost, and if not overridden for emergency 
messages, the VMS shall display a preset default message, which can be updated from the TIS 
Controller when it is in communication with the VMS. 
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When communication with the TIS Controller is lost, the activation of the VMS Readout 
Actuation Device shall cause a preset default message to be broadcast over the associated VMS 
speaker, which can be updated from the TIS Controller when it is in communication with the 
VMS. 

 
 
 
Performance Specifications 

 
The VMS shall have a mean time between failure (MTBF) of at least 50,000 hours. 

 
When operating at full intensity, the sign display shall be clearly legible from any viewing 
distance between 3-ft and 75-ft along a line perpendicular to the face of the sign.  This legibility 
distance shall be required: 

 
 During all normally encountered weather and lighting conditions, and at all times of the 

day 
 During dawn and dusk hours when sunlight is shining directly on the display face or when 

the sun is shining from directly behind the VMS 
 
At least 50% of this viewing distance shall be maintained within a cone spanning 22 degrees in 
any direction from this perpendicular axis. 

 
Failure and reset recovery time for both hard and soft reset shall be less than 45-seconds. 

 
Warranty Requirements 

 
The VMS and all associated equipment and cabling are covered under the warranty requirements 
stated in Specification 400 – Technical Support and Warranty Services.  

 
Spare Parts Requirements 

 
The Contractor shall provide the following spare parts: 

 
 Quantities equivalent to 10% of the total number of installed Variable Message Signs 

(Double-sided), included all needed components and accessories 
 

 Quantities equivalent to 10% of the total number of installed Variable Message Signs 
(Single-sided, Pole Mounted), included all needed components and accessories 

 

 Quantities equivalent to 10% of the total number of installed Variable Message Signs 
(Single-sided, Cantilever Mounted), included all needed components and accessories 

 

All the spare parts shall be of the same make and model as the originals used to operate the 
original VMS. 
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CONSTRUCTION METHODS 

 
 
Delivery, Storage, and Handling 

 
The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment. 

 
Installation 

 
General 

 
The VMS assemblies shall be installed at locations at stations as shown in the Drawings. The 
Contractor shall confirm locations with the Engineer or a designated Department representative. 

 
The installed VMS assembly shall not occupy a footprint exceeding that defined in station design 
plans. 

 
The VMS shall be placed in a location so that it does not conflict with ADA accessibility 
guidelines in normal operation. 

 
All power supply and communications wiring, conduit and connections shall be installed in 
accordance with all applicable electrical and building codes. 

 
The Contractor shall connect and configure an IP address in accordance with the Contractor- 
developed IP Address Coordination Plan and as approved by the Engineer. 

 
The Contractor shall confirm date of VMS installation with the Engineer.  Under no 
circumstances shall the Contractor begin installation of any VMS without written approval of the 
installation date from the Engineer. 

 
Specification 520 – Variable Message Sign (Double-sided) 

 
The Contractor shall be responsible for the installation of the entire double-sided VMS assembly 
on existing station canopies. 

 
The Contractor shall mount the VMS case and speaker from the existing station canopy frame 
using mounting brackets or other suspension apparatus. The Contractor shall supply all required 
mounting hardware to safely suspend double-sided VMS from existing station canopies. 

 
The VMS shall be mounted such that the lower edge of the sign is at a height that meets safe head 
clearance requirements. 

 
The Contractor shall have a structural engineer licensed in the State of Connecticut confirm that 
the Contractor’s proposed double-sided VMS signs can be safely accommodated by the structural 
strength of the station canopy frame at the designated locations. 
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The Contractor shall coordinate with others to ensure that the physical appearance of the station 
canopy is not diminished due to the installation of the VMS, and any cracks, or fractures in the 
canopy resulting from the installation process shall be repaired completely to reinstate its 
appearance. 

 
The VMS Readout Actuation Device (button) shall be mounted on the interior face of the 
existing canopy pier as shown in the Drawings in a manner to meet ADA requirements. 

 
The Contractor shall supply all required mounting hardware, conduit, cabling, signage, etc. for 
the VMS Readout Actuation Device (button). 

 
Existing conduit between the proposed VMS location and the communications cabinets shall be 
available. The Contractor shall be responsible for extending the conduits as necessary to the 
VMS components through the canopy, mounting post and hardware. The Contractor shall be 
responsible for providing and installing all cabling necessary to provide power and 
communications to the VMS. 

 
Specification 521 – Variable Message Sign (Single-sided, Pole Mounted) 

 
The Contractor shall be responsible for the design, procurement and installation of the single- 
sided, pole mounted VMS assembly onto an existing concrete foundation. 

 
Single-sided, pole mounted VMS shall be installed a dedicated galvanized steel pole to be 
provided and installed by the Contractor. The Contractor shall have the design of the galvanized 
steel pole stamped by a structural engineer licensed in the State of Connecticut. 

 
The Contractor shall be responsible for providing and installing all necessary support structures 
and mounting hardware. The Contractor shall be responsible for installing the mounting post on 
the concrete foundation using the required mounting brackets and associated hardware, and 
mounting the sign case, speaker, and Readout Actuation Device on mounting posts. 

 
Where indicated on the station Drawings, CCTV camera domes are to be installed on the single- 
sided VMS mounting posts. The structural strength of these mounting posts shall be evaluated to 
ensure that it can accommodate the load of the camera and its associated mounting hardware and 
cabling.  Each mounting post shall be designed to accommodate a minimum of one (1) single- 
sided VMS, one (1) CCTV camera, and one (1) Readout Actuation Device. Refer to Specification 
512 – CCTV Camera Assembly (Stations). 

 
The physical design of the mounting system including the height of the pole and the heights at 
which the LED signs, speakers, and Readout Actuation Devices are mounted shall meet ADA 
requirements. 

 
The Contractor shall be responsible for designing the pole mount and bracket to safely support 
itself, the VMS, the CCTV camera, and all extension arms and mounting materials, as well as 
suitable wind and ice loads (with galloping), along with a suitable safety factor to accommodate 
human-equivalent active loads. The bracket design shall be stamped by a structural engineer 
licensed in the State of Connecticut. 
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All bracket and post material shall be consistent with the structural steel requirements 
including all relevant ASTM and ANSI, supplemented as follows: 
 

1. Stock Material:  
Stock material of a quality free from surface imperfections, may be used to such an extent as the 
Engineer may permit. Mill test reports shall constitute a sufficient record as to the quality of material 
carried in stock. 
 
2. Galvanizing:  
Unless otherwise specified on the plans or in the special provisions, the zinc coating on all iron and 
steel materials, other than wire, shall meet the requirements of ASTM A 123/A 123M, or A 153/A 
153M, whichever shall apply.  
When mechanical galvanizing is used it shall meet the requirements of ASTM B 695 Class 50. 
 
3. Filler Metal for Welding:  
Unless otherwise shown on the plans or as indicated in the special provisions, fill metal for welding 
shall conform to the requirements of AWS. The fabricator shall note on the shop plans the electrode 
classification number and other identification references for the electrodes and flux he proposes to 
use. 

 
 
The physical design of the mounting system shall be submitted to the Engineer for approval, 
before being finalized for installation. 

 
The VMS Readout Actuation Device (button) shall be installed on the VMS mounting post and 
located in a manner to meet ADA requirements.  The Contractor shall be responsible for 
providing and installing any necessary mounting hardware, conduit, cabling, signage, etc. 
necessary to install the Readout Actuation Device on the VMS mounting post. 

 
Existing conduit between the proposed VMS location and the power and communications 
cabinets shall be available. The Contractor shall be responsible for extending the communication 
cabling and power conduits to the VMS components through the mounting post and hardware. 
The Contractor shall be responsible for providing and installing all cabling necessary to provide 
power and communications to the VMS. 

 
Specification 521 – Variable Message Sign (Single-sided, Cantilever Mounted) 

 
The Contractor shall be responsible for the design, procurement and installation of the single- 
sided, cantilever mounted VMS assembly. 

 
Single-sided, cantilever mounted VMS shall be installed on a cantilevered bracket attached to the 
station platform pylon. 

 
The Contractor shall be responsible for providing and installing all necessary support structures 
and mounting hardware. 

 
The Contractor shall be responsible for designing the cantilevered bracket to safely support itself, 
the VMS, the CCTV camera, and all extension arms and mounting materials, as well as suitable  



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

Specification 520 – Variable Message Sign (Double-Sided) 
Specification 521 – Variable Message Sign (Single-Sided, Pole Mounted) 

Specification 522 – Variable Message Sign (Single-sided, Cantilever Mounted) Page 13 of 19 

 

 

 
wind and ice loads (with galloping), along with a suitable safety factor to accommodate human- 
equivalent active loads. The bracket design shall be stamped by a structural engineer licensed in 
the State of Connecticut. 

 
All bracket material shall be consistent with the structural steel requirements including all 
relevant ASTM and ANSI, supplemented as follows: 
 

1. Stock Material:  
Stock material of a quality free from surface imperfections, may be used to such an extent as the 
Engineer may permit. Mill test reports shall constitute a sufficient record as to the quality of material 
carried in stock. 
 
2. Galvanizing:  
Unless otherwise specified on the plans or in the special provisions, the zinc coating on all iron and 
steel materials, other than wire, shall meet the requirements of ASTM A 123/A 123M, or A 153/A 
153M, whichever shall apply.  
When mechanical galvanizing is used it shall meet the requirements of ASTM B 695 Class 50. 
 
3. Filler Metal for Welding:  
Unless otherwise shown on the plans or as indicated in the special provisions, fill metal for welding 
shall conform to the requirements of AWS. The fabricator shall note on the shop plans the electrode 
classification number and other identification references for the electrodes and flux he proposes to 
use. 

 
The physical design of the cantilevered bracket shall be submitted to the Engineer for approval, 
before being finalized for installation. 

 
The Contractor shall also have a structural engineer licensed in the State of Connecticut confirm 
that the Contractor’s proposed design can be safely accommodated by the pylon foundation. 

 
The VMS Readout Actuation Device (button) shall be mounted on the front side of the pylon, 
facing the curb, in close proximity to the VMS, and located in a manner to meet ADA 
requirements. 

 
The Contractor shall supply all required mounting hardware for the VMS Readout Actuation 
Device (button). 

 
The Contractor shall be responsible for designing and installing the necessary mounting 
hardware, conduit, cabling, signage, etc. for the Readout Actuation Device. 

 
The physical design of the mounting system including the height of the pole and the heights at 
which the LED signs, speakers, and Readout Actuation Devices are mounted shall meet ADA 
requirements. The physical design of the mounting system shall be submitted to the Engineer for 
approval, before being finalized for installation. 

 
Existing conduit between the proposed VMS location and the power and communications 
cabinets shall be available. The Contractor shall be responsible for extending the communication 
cabling and power conduits to the VMS components through the cantilever arm and hardware.  



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

Specification 520 – Variable Message Sign (Double-Sided) 
Specification 521 – Variable Message Sign (Single-Sided, Pole Mounted) 

Specification 522 – Variable Message Sign (Single-sided, Cantilever Mounted) Page 14 of 19 

 

 

 
The Contractor shall be responsible for providing and installing all cabling necessary to provide 
power and communications to the VMS. 

 
Security/Maintenance 

 
All internal components shall be removable and replaceable by a single technician with basic 
hand tools. Removal of a module will not be required to access the internal components of the 
display. 
 
The VMS maintenance doors shall be self-supporting (through hinges or other mechanism). The 
enclosure shall incorporate a side-hinged door into the front face that opens to allow unimpeded 
maintenance access to the interior of the VMS for diagnosis/replacement of all internal 
components. 

 
Documentation and Training 
 
The VMS and all associated equipment and cabling shall comply with the documentation and training 
requirements stated in Specification 100 – General Provisions and Specification 300 – Training. 

 
The Contractor shall provide documentation and training on all the installation, integration, 
configuration, management functions, operating features and maintenance procedures for the 
VMS. 

 

 
Testing 

 
The VMS and all associated equipment and cabling shall comply with the testing requirements 
stated in Specification 201 – Factory Acceptance Tests, Specification 202 – Prototype 
Demonstration Test, Specification 204 – System Demonstration Test, Specification 205 – 
Installation Tests, Specification 206 – Software Integration, Specification 207 – Integration Test, 
and Specification 208 – Acceptance Test. 

 
The Contractor shall be responsible for performing all testing that may be required to establish 
approval and acceptance of the VMS. 

 
 
The Contractor shall employ industry-standard methods and tools to measure and monitor VMS 
performance and compliance with availability requirements throughout the term of the Contract,  
including all ongoing technical support and maintenance periods. 

 
Testing for the VMS shall include: 

 
 Demonstration of all matrix display pixels activated/deactivated in alternating mode using 

a test pattern for minimum 15 minutes. 
 

 Demonstration of uniformity of light intensity and color, using a calibrated photometer or 
similar device. Confirmation of compliance with the luminance and contrast ratio 
specifications shall be performed. 
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 Demonstration of continuous operation over 168 hours using a checker board pattern 

change every 15 minutes. 
 
Any pixels which fail during testing shall be replaced and the complete test repeated. 
 
VMS testing shall include initiation of all commands required in the software specifications. The 
Controller Unit must respond correctly within five (5) seconds of issuing the command and must 
transmit the correct reply. 

 
VMS testing shall include downloading of messages that shall be carried out using all variations 
of attributes or other variables. 

 
VMS testing shall include demonstrated recovery of all messages from the appropriate memory  
slots at least two (2) times. 
 
Visibility tests shall be conducted during the full range of ambient illumination conditions to 
verify the legibility distance, including dawn or sunset depending on site location. 

 
METHOD OF MEASUREMENT 

 
 
Specification 520 – Variable Message Sign (Double-sided) 

 
This work shall be measured for payment by the number of units of Variable Message Sign – 
Double-sided of the type specified, installed, integrated, completed, tested and accepted in-place. 
The unit price for each Variable Message Sign – Double-sided is set forth in Exhibit 4, and such 
price includes all materials, equipment, tools, labor, testing, documentation, and other incidentals 
necessary to complete the work. 

 
Specification 521 – Variable Message Sign (Single-sided, Pole Mounted) 

 
This work shall be measured for payment by the number of units of Variable Message Sign 
(Single-sided, Pole Mounted) of the type specified, installed, integrated, completed, tested and 
accepted in-place.  The unit price for each Variable Message Sign (Single-sided, Pole Mounted) is 
set forth in Exhibit 4, and such price includes all materials, equipment, tools, labor, testing, 
documentation, and other incidentals necessary to complete the work. 

 
Specification 522 – Variable Message Sign (Single-sided, Cantilever Mounted) 

 
This work shall be measured for payment by the number of units of Variable Message Sign 
(Single-sided, Cantilever Mounted) of the type specified, installed, integrated, completed, tested 
and accepted in-place.  The unit price for each Variable Message Sign (Single-sided, Cantilever 
Mounted) is set forth in Exhibit 4, and such price includes all materials, equipment, tools, labor, 
testing, documentation, and other incidentals necessary to complete the work. 
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SPECIFICATION 531 – BOC RACK 

 
 
 
 
DESCRIPTION 

 
 
This Item shall consist of furnishing, installing, integrating and testing a server rack, herein called 
the “BOC Rack”, and all needed components and accessories required for a full and complete 
installation, including all associated equipment and cabling.  The BOC Rack shall be used to 
house communications and computer equipment within the Busway Operations Center (BOC). 
The BOC Rack shall include the following: 

 
 Rack Enclosure 

 

 Rack Cooling Fans 
 

 Rack Power Distribution Units (PDUs) 
 
 
References and Standards 

 
Environmental and Enclosure 

 
 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 

Protection provided by Enclosures 
 

 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 
Class A 

 
 
Product Safety 

 
 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 

International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment, European Norm (EN) 60950: Safety of information 
technology equipment, Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment, or similar. 

 
 
Installation 

 
 Electronic Components, Assemblies & Materials Association (ECA) EIA/ECA-310- 

E: Cabinets, Racks, Panels, and Associated Equipment 
 

 National Fire Protection Association (NFPA) 70 – National Electric Code 
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MATERIALS 

 
 
General 

 
The contractor shall equip the BOC with one (1) Rack Enclosure, including all required 
accessories and cabling. The BOC Rack shall be configured with Rack Cooling Fans and a 
minimum of four (4) Rack PDUs. 

 
The BOC Rack shall house the following equipment, as shown in the Drawings and as directed 
by the Engineer, or a designated Department representative: 

 
 Firewalls (refer to Specification 532 – Firewall) 

 

 Modular Chassis Switch (refer to Specification 533 – Modular Chassis Switch) 
 

 Servers (refer to Specification 535 – Server) 
 

 Network Video Recorders (refer to Specification 534 – Network Video Recorders) 
 
 
The BOC Rack shall comply with EIA-310-E requirements for a 19-inch rack enclosure. 

The BOC Rack shall comply with the Safety Standards referenced in References and Standards. 

The BOC Rack, and all associated equipment and cabling shall comply with the Materials 
requirements stated in Specification 100 – General Provisions. If conflicts exist, this Item 
specification shall govern. 

 
Manufacturer Requirements 

 
The manufacturer of the BOC Rack shall be regularly engaged in the manufacture and production 
of high quality rack equipment and accessories for use in data centers. 

 
Physical Requirements 

 
The BOC Rack shall be designed to provide a secure, managed environment for server and 
networking equipment. 

 
The BOC Rack shall have a minimum usable height of 42 Rack Units (RU) and minimum usable 
depth of 35 inches. 

 
The BOC Rack shall have lockable front and rear doors. A minimum of two (2) copies of the 
keys per door shall be provided. 

 
All doors shall have lift-off hinges. (i.e., upon opening the door, it shall be possible to simply lift 
the door off its hinge to remove the door.) 

 
All side panels shall be removable. 
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Grounding points should be provided on frame to externally bond each unit to building ground. 

 
The BOC Rack shall have the provision to mount Rack PDUs and other power distribution 
components. 

 
BOC Rack shall have the provision for stabilization by using mounting brackets or other 
hardware to attach to the enclosure frame on the front and rear (on the interior or exterior). The 
Contractor shall provide mounting brackets and all other accessories to bolt the BOC Rack to the 
ground. 

 
The BOC Rack shall have four (4) adjustable leveling feet to help provide a stable base. 

Rack Cooling Fans 

The BOC Rack shall have the provision to mount Rack Cooling Fans and other cooling 
accessories. 

 
The BOC Rack shall be equipped with Rack Cooling Fans at the top of the rack. The fans shall 
run continuously. The fans shall be ball bearing, low noise type with minimum capacity of 560 
CFM. The fans shall exhaust air through the top of the enclosure.  In addition, if the rack is 
loaded to more than 60% of capacity, the Contractor shall supply one (1) additional fan tray (1 
RU) with each rack.  This shall be considered incidental to the rack. 

 
Environmental Requirements 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between 32°F to 122°F (0°C and 50°C) 

Storage Temperatures Between -13°F to 158°F (-25°C and 70°C) 

Humidity 5-90% relative humidity, non-condensing 
Solid Object and Moisture 
Protection 

 

IEC IP20 

 
Water and Solvents 

Shall withstand water spray on equipment from 
cleaning floors, walls and industrial solvents that may 
come in contact with equipment. 

 
The BOC Rack and all included accessories shall be compliant with the electromagnetic 
compatibility standards referenced in the References and Standards section. 

 
Electrical Requirements 

 
Rack Cooling Fans 

 
The Rack Cooling Fans shall comply with the following minimum electrical requirements: 
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Item Requirement 

Operating Voltage 120 VAC ± 5%, 60 Hz 

Input Current 2.5 Amperes (Maximum) 

Maximum Power Dissipation 250 Watts 
 
Rack Power Distribution Units 

 
The Rack PDUs shall comply with the following electrical requirements: 

 
Item Requirement 

Input Voltage 120 VAC ± 5%, 60 Hz 

Output Voltage 120 VAC ± 5%, 60 Hz 

Output Power Capacity 10000 Watts (Minimum for all PDUs combined) 
 
Functional Requirements 

 
The BOC Rack shall provide suitable housing to install communications equipment complying 
with EIA-310-E 19-inch rack specifications. 

 
The BOC Rack shall be capable of leveling. 

Rack Power Distribution Units 

The Contractor shall equip the BOC Rack with Rack PDUs which shall supply power to all the 
equipment housed in the BOC Rack. 

 
The Rack PDUs shall be capable of supporting power supply cords from all equipment housed in 
the BOC Rack (including all redundant power supplies) and compatible with the types of power 
plugs being used by each kind of equipment. 

 
Rack Cooling Fans 

 
The Contractor shall equip the BOC Rack with a minimum of three (3) Rack Cooling Fans which 
shall circulate air through the BOC Rack. 

 
Performance Specifications 

 
The BOC Rack shall be capable of withstanding a static load of up to 2500 lbs (1134 kgs). 
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Warranty Requirements 

 
The BOC Rack and all associated equipment and cabling are covered under the warranty 
requirements stated in Specification 400 – Technical Support and Warranty Services.  

 
Spare Parts Requirements 

 
The Contractor shall provide the following spare parts with the BOC Rack: 
 two (2) Rack PDUs 

 

 three (3) Rack Cooling Fans 
 

All the spare parts shall be of the same make and model as the modules installed in the BOC 
Rack. 

 
 
 
CONSTRUCTION METHODS 

 
 
Delivery, Storage, and Handling 

 
The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment, as may be determined by the Engineer. 

 
Installation 

 
The Contractor shall assemble and install the BOC Rack and all included accessories in 
accordance with the manufacturer recommended installation procedure. 

 
The Contractor shall install the BOC Rack at the BOC as shown in the Drawings and as directed 
by the Engineer, or a designated Department representative.  The Contractor shall be responsible 
for coordinating with the Engineer to ensure installation of the BOC Rack is coordinated with the 
installation of other BOC equipment, furnishings, ancillaries, etc. 

 
The manufacturer should supply structural calculations by an Engineer registered in the state of 
Connecticut showing compliance with the local Uniform Building Code (UBC) for floor 
anchoring. 

 
The Contractor shall secure the BOC Rack to the ground using brackets which shall be provided 
with the Rack Enclosure. 

 
The Contractor shall install the Rack Cooling Fans and PDUs in the BOC Rack. The Rack 
Cooling Fans shall be installed in such a manner as to maximize the cross-circulation of air and 
prevent interference between the airs circulated from the various Rack Cooling Fans. 

 
The Contractor shall connect the Rack PDUs to the designated power supply output receptacles 
from the Uninterruptible Power Supply BOC (refer to Specification 536 – Uninterruptible Power 
Supply BOC) 

 
The Contractor shall neatly dress, organize, label and secure all cables.  No cables shall be  
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installed with a radius less than the manufacturer’s minimum recommended bending radius. 

 
Security/Maintenance 

 
All internal components, including all installed modules, shall be removable and replaceable by a 
single technician with basic hand tools. 

 
Documentation and Training 

 
The BOC Rack, and all associated equipment and cabling shall comply with the documentation 
and training requirements stated in Specification 100 – General Provisions and the Specification 
300 – Training. 

 
The Contractor shall provide documentation and training on the installation, configuration and 
maintenance procedures for the BOC Rack and all included accessories. 

 
The Contractor shall provide a wiring diagram showing the connections of all the BOC 
equipment to the BOC Rack PDUs, ensuring that none of the BOC Rack PDUs is loaded more 
than its rating. The diagram shall also illustrate the maximum power ratings for all the equipment 
installed in the BOC Rack, including the following: 
 Firewalls 

 

 Modular Chassis Switch 
 

 Servers 
 

 Network Video Recorders 
 

 Rack Cooling Fans 
 
 
Testing 

 
The BOC Rack, and all associated equipment and cabling shall comply with the testing 
requirements stated in Specification 201 – Factory Acceptance Tests, Specification 202 – 
Prototype Demonstration Test, Specification 204 – System Demonstration Test, Specification 205 
– Installation Tests, Specification 206 – Software Integration, Specification 207 – Integration 
Test, and Specification 208 – Acceptance Test. 

 
The Contractor shall provide all documentation required for verification that the BOC Rack 
complies with the minimum technical requirements specified, including all regulatory and 
environmental requirements. 

 
The BOC Rack shall be tested for, as a minimum, the following: 

 
 Verification of the total load capacity. 

 

 Verification of the load capacity handled by each Rack PDU. 
 

 Verification of the stability of the rack under full load. 
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The Contractor shall verify the compatibility of the Rack PDUs with all equipment being housed 
in the BOC Rack. 

 
 
 
METHOD OF MEASUREMENT 

 

This work shall be measured for payment by the number of units of BOC Racks of the type 
specified, installed, integrated, completed, tested and accepted in-place. The unit price for each 
BOC Rack is set forth in Exhibit 4, and such price includes all materials, equipment, tools, 
labor, testing, documentation, and other incidentals necessary to complete the work. 
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SPECIFICATION 532 – FIREWALL 

 
 
 
 
DESCRIPTION 

 
 
This Item shall consist of furnishing, installing, and testing Firewalls, with all accessories 
required for a complete, fully functional installation, including all associated equipment and 
cabling.  The Firewalls shall protect the Busway Operations Center (BOC) LAN network from 
the external threats, shall support an access control strategy, and shall monitor local and external 
network resources. 

 
References and Standards 

 
Product Safety 

 
 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 

International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment, European Norm (EN) 60950: Safety of information 
technology equipment, Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment, or similar. 

 
 
Environmental and Enclosure 

 
 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 

Class A 
 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 

 National Electrical Manufacturers Association (NEMA) Standard 250: Enclosures for 
Electrical Equipment (1000 Volts Maximum) 

 
 
Installation 

 
 Electronic Components, Assemblies & Materials Association (ECA) EIA/ECA-310- 

E: Cabinets, Racks, Panels, and Associated Equipment 
 

 
 
Security 

 
 Federal Information Processing Standard Publication 140-2: Security Requirements 

for Cryptographic Modules 
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MATERIALS 

 
 
General 

 
The contractor shall equip the BOC with two (2) Firewalls to be mounted in a rack as designated 
in the Drawings.  The Firewalls shall be connected with each other, as well as to the Modular 
Chassis Switch using Cat 6 copper patch cabling (refer to Specification 501 - Category 6 Copper 
Patch Cabling). 

 
The Contractor shall coordinate procurement of the Firewalls with the Department’s Office of 
Information Systems (OIS), to ensure that all equipment is the latest make and model available at 
time of submittal of Final Design Documentation and all equipment is consistent with the 
Department’s latest IT standards. 

 
The Firewalls, and all associated equipment and cabling shall comply with the Materials 
requirements stated in Specification 100 – General Provisions.  If conflicts exist, this Item 
specification shall govern. 

 
Obsolete, no-longer-supported, or no-longer-produced equipment shall not be acceptable. 

 
Manufacturer Requirements 

 
The Firewall manufacturer shall have been regularly engaged in the manufacture of network 
security hardware devices for commercial and industrial applications, meeting internationally 
accepted quality standards in the manufacture of such equipment. 

 
Physical Requirements 

 
The Firewalls shall be rack-mountable in an EIA 19-inch rack. 

 
The Firewalls shall comply with the physical requirements listed in the table below: 

 
ITEM REQUIREMENT 

 
Integrated Network Ports Minimum of 4 Gigabit Ethernet Copper, 4 Gigabit Ethernet SFP 

Fiber 
Serial Ports Minimum of 2 RJ-45 console and auxiliary ports 

Minimum Memory 4 GB 

Minimum System Flash 256 MB 

Form Factor 2RU (Maximum) 
 
Environmental Requirements 

 
The Firewall shall comply with the environmental requirements listed in the table below: 
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Criteria Minimum Conditions to be Met 

Operating Temperatures Between 32°F to 122°F (0°C and 50°C) 

Storage Temperatures Between -13°F to 158°F (-25°C and 70°C) 

Humidity 5-90% relative humidity, non-condensing 
Solid Object and Moisture 
Protection 

 

IEC IP53, NEMA 12 or greater 

 
The Firewall shall be compliant with the referenced electromagnetic compatibility standards 
referenced in the References and Standards section of this specification. 

 
Electrical Requirements 

 
The Firewall shall comply with the electrical requirements listed in the table below: 

 
ITEM REQUIREMENT 

Operating Voltage 120 VAC ± 5%, 60 Hz 

Input Current 2 Amperes (Maximum) 

Maximum Power Dissipation 200 Watts 
 
Functional Requirements 

 
The Firewalls shall be certified to provide FIPS 140-2 Level 2 or higher security. 

 
The Firewalls shall protect the BOC LAN network from any external threats attempting to access 
the network. 

 
The Firewall shall incorporate unified threat management capabilities. 

 
The Firewall shall have intrusion detection and prevention capability. The supported detection 
methods shall include signature-based detection, statistical anomaly based detection, stateful 
protocol, analysis detection, layer-2 detection and IP spoofing detection. 

 
The Firewall shall support the implementation of access control strategies and shall support 
monitoring of the local and external resources. 

 
The Firewall shall include predefined signatures for identifying threats. It shall support 
customization of signatures to personalize the attack database. 

 
The Firewall shall have application awareness and identification capabilities, and shall support 
configuration of rules and policies based on application traffic. 
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The Firewalls shall protect the BOC LAN network from external internet-borne threats such as 
malicious software, spyware, viruses, adware, spam, virtual attackers, and hackers. The Firewall 
shall be capable of protecting the BOC LAN network against denial-of-service attacks, 
distributed denial-of-service attacks, replay attacks, brute force attacks and malware attacks. 

 
The Firewalls shall protect standard BOC operations, allow for high availability and for Virtual 
Private Networking (VPN) system support. 3DES and AES encryption methods shall be 
supported. 

 
The Firewall shall allow remote access to devices on the BOC LAN by laptops or computers on 
the internet, using VPN or other similar secure access methods. 

 
The Firewall shall include regular software updates to provide protection against newly 
discovered vulnerabilities, and against newly detected viruses, malware, spyware and adware. 
Updates shall be licensed for a minimum of 2 years from the date of installation and 
configuration at the BOC. 

 
The Firewall shall include a modular operating system to provide for easy updates and reduce 
downtime. 

 
The Firewalls shall be configured in an active/standby configuration mode.  The secondary 
Firewall shall duplicate the functionality of the primary Firewall at all times. 

 
Performance Specifications 

 
The Firewall shall comply with the performance requirements listed in the table below: 

 
ITEM REQUIREMENT 

Firewall Throughput 2 Gbps (Minimum) 
3DES/AES VPN 
Throughput 

 

1 Gbps (Minimum) 

IPsec VPN Peers 5000 (Minimum) 

Concurrent Connections 650,000 (Minimum) 

New Connections/Second 33,000 (Minimum) 

Users/Nodes 50000 (Minimum) 

Virtual Interfaces (VLANs) 400 (Minimum) 

Redundancy Configuration Active/Active and Active/Standby 
 
Warranty Requirements 

 
The Firewall and all associated equipment and cabling are covered under the warranty requirements 
stated in Specification 400 – Technical Support and Warranty Services.  

CONSTRUCTION METHODS 
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Delivery, Storage, and Handling 
 
The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment. 

 
Installation 

 
The Contractor shall install the Firewalls in accordance with the manufacturer recommended 
installation procedure. 

 
The Contractor shall install the Firewalls in a rack at the BOC as shown in the Drawings and as 
directed by the Engineer.  The Contractor shall be responsible for coordinating with the Engineer 
or a designated Department representative to ensure installation of the Firewalls is coordinated 
with the installation of other BOC equipment, furnishings, ancillaries, etc. 

 
The Contractor shall connect the Firewalls to each other in an active/standby redundant 
configuration. 

 
The Contractor shall connect the Firewalls to the Modular Chassis Switch. 

 
The Contractor shall connect the Firewall power supply cord to the designated power supply 
output receptacles in the rack power distribution assembly. 

 
The Contractor shall neatly train and organize all cables. No cables shall be installed with a radius 
less than the manufacturer’s minimum recommended bending radius. 

 
The Contractor shall be responsible for the complete configuration of the Firewalls to implement 
network security policies, as directed by the Department. 

 
Security/Maintenance 

 
All internal components, including all installed modules, shall be removable and replaceable by a 
single technician with basic hand tools. 

 
Documentation and Training 

 
The Firewall, and all associated equipment and cabling shall comply with the documentation and 
training requirements stated in Specification 100 – General Provisions and the Specification 300 
– Training specification. 

 
The Contractor shall provide documentation and training on all the installation, configuration, 
operating features, management functions, and maintenance procedures for the Firewall. 

 
Testing 

 
The Firewall, and all associated equipment and cabling shall comply with the testing requirements 
stated in Specification 201 – Factory Acceptance Tests, Specification 202 – Prototype 
Demonstration Test, Specification 204 – System Demonstration Test,  
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Specification 205– Installation Tests, Specification 206 – Software Integration, Specification 207 
– Integration Test, and Specification 208 – Acceptance Test. 

 
The Firewalls shall be tested for, as a minimum, the following: 

 
 Verification of firewall throughput, 3DES/AES VPN throughput and all other 

performance requirements. 
 

 Demonstration of Firewall operation in active/active and active/standby 
configurations when interfaced with another firewall. 

 

 Verification of the Firewall configuration, as directed by the Department 
 
 
 
 
METHOD OF MEASUREMENT 

 
 
This work shall be measured for payment by the number of units of Firewalls of the type 
specified, installed, integrated, completed, tested and accepted in-place. The unit price for each 
Firewall is set forth in Exhibit 4, and such price includes all materials, equipment, tools, labor, 
testing, documentation, and other incidentals necessary to complete the work. 
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SPECIFICATION 533 – MODULAR CHASSIS SWITCH 

 
 
 
 
DESCRIPTION 

 
 
This Item shall consist of furnishing, installing, integrating and testing a Modular Chassis Switch, 
all needed components and accessories required for a full and complete installation, including all 
associated equipment and cabling.  The Modular Chassis Switch shall serve as the network head- 
end switch for the BOC LAN, interfacing with all the devices within the BOC (servers, 
workstations etc.) and, via the optical fiber communications network, with all of the field and 
station equipment. 

 
References and Standards 

 
Institute of Electrical and Electronics Engineers (IEEE) standards 

 
 802.17 Resilient Packet Ring 

 

 802.3ae 10-Gigabit Ethernet 
 

 802.3ab Gigabit Ethernet over Copper 
 

 802.3x Flow Control 
 

 802.3ad Link Aggregation 
 

 802.1Q VLAN Tagging 
 

 802.1D Bridging 
 

 802.1w Rapid STP 
 

 802.1s Multiple Spanning Tree Protocol 
 

 802.1X User authentication 
 
 
Product Safety 

 
 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 

International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment, European Norm (EN) 60950: Safety of information 
technology equipment, Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment, or similar. 

 

 International Electrotechnical Commission (IEC) 60825-1: Safety of laser products - 
Part 1: Equipment classification and requirements 

 

 International Electrotechnical Commission (IEC) 60825-2: Safety of laser products - 
Part 2: Safety of optical fibre communication systems (OFCS) 
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Environmental and Enclosure 

 
 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 

Class A 
 

 European Norm (EN) 55022: Information technology equipment. Radio disturbance 
characteristics 

 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 

 National Electrical Manufacturers Association (NEMA) Standard 250: Enclosures for 
Electrical Equipment (1000 Volts Maximum) 

 
 
Installation 

 
 Electronic Components, Assemblies & Materials Association (ECA) EIA/ECA-310- 

E: Cabinets, Racks, Panels, and Associated Equipment 
 

MATERIALS 

General 
 
The contractor shall equip the BOC with one (1) Modular Chassis Switch including all required 
modules and cabling.  The Modular Chassis Switch shall be connected through fiber patch cables 
from the Optical Fiber Termination Patch Panel (refer to Specification 508 – Optical Fiber 
Termination Patch Panel) installed at the BOC to the optical fiber communications network, the 
Internet and dedicated leased lines.  The Modular Chassis Switch shall be connected to the 
Servers, Workstations, Network Video Recorders, Firewalls and Video Display Processor using 
Cat 6 Copper Patch Cabling (refer to Specification 535 – Server, Specification 540 – 
Workstation, Specification 534 – Network Video Recorder, Specification 537 – Video Display 
Processor, Specification 532 – Firewall and Specification 501 – Category 6 Copper Patch Cable). 

 
The Modular Chassis Switch, and all associated equipment and cabling shall comply with the 
Materials requirements stated in Specification 100 – General Provisions. If conflicts exist, this 
Item specification shall govern. 

 
The Modular Chassis Switch shall be equipped and configured with dual management modules, 
one (1) 48-port 1-GbE RJ-45 module, one (1) 24-port SFP/SFP+ module and dual (2) switching 
fabric modules. 

 
The Modular Chassis Switch shall be compatible and interoperable with all Gigabit Ethernet 
Switches (refer to Specification 502 – Gigabit Ethernet Switch (Type A) and Specification 503 – 
Gigabit Ethernet Switch (Type B)) 
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The Contractor shall coordinate procurement of the Modular Chassis Switch with the 
Department’s Office of Information Systems (OIS), to ensure that all equipment is the latest make 
and model available at time of submittal of Final Design Documentation and all equipment is 
consistent with the Department’s latest IT standards. 

 
The Modular Chassis Switch shall be modular.  For the purposes of this Work, “modular” shall 
be interpreted to include, but not be limited to, equipment composed of standardized units or 
sections that allow for easy construction, flexible arrangement, and ease of removal/replacement. 
Items shall not be considered “modular” if equipment modules cannot be removed without 
permanent damage to the equipment, or if modules are permanently fastened to the chassis or 
motherboard. 

 
Manufacturer Requirements 

 
The manufacturer of the Modular Chassis Switch shall be regularly engaged in the manufacture 
and production of high performance Ethernet switching equipment for use in telecommunications 
switching center, transportation management systems and other high-reliability and critical 
system applications. 

 
Physical Requirements 

 
The Modular Chassis Switch shall be an industry standard product and shall be the latest model 
available that complies with the technical requirements of this specification. 

 
The Modular Chassis Switch shall be rack-mountable in a standard EIA 19-inch rack and shall 
require no more than 14 RU. 

 
The Modular Chassis Switch shall have a minimum of 8 input/output module slots. 

 
The Modular Chassis Switch shall be capable of supporting up to 48 SFP/SFP+ ports with the 
installation and configuration of additional modules. 

 
The Modular Chassis Switch shall be capable of supporting up to 256 1-GbE ports with the 
installation of additional modules. 

 
The Modular Chassis Switch shall support 1-GbE and 10-GbE ports through the input/output 
modules. 

 
The Modular Chassis Switch shall be configured with dual management modules, one (1) 48-port 
1-GbE RJ-45 module, one (1) 24-port SFP/SFP+ module and dual (2) switching fabric modules. 

The Modular Chassis Switch RJ-45 module shall be speed and duplex selectable. 
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Environmental Requirements 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between 32°F to 122°F (0°C and 50°C) 

Storage Temperatures Between -13°F to 158°F (-25°C and 70°C) 

Humidity 5-90% relative humidity, non-condensing 
Solid Object and Moisture 
Protection 

 

IEC IP53 or NEMA 12 

 
Water and Solvents 

Shall withstand water spray on equipment from 
cleaning floors, walls and industrial solvents that may 
come in contact with equipment. 

 
The Modular Chassis Switch shall be compliant with the electromagnetic compatibility standards 
referenced in the References and Standards section. 

 
Electrical Requirements 

 
Item Requirement 

Operating Voltage 120 VAC ± 5%, 60 Hz 

Input Current 25 Amperes (Maximum) 

Maximum Power Dissipation 3000 Watts 
 

 
 
Functional Requirements 

 
The Modular Chassis Switch shall have dual supervisor modules and shall provide a modular 
network operating system such that failure or modification of any of the network operating 
system functions shall not affect any of the other functions of the Modular Chassis Switch. 

 
The Modular Chassis Switch shall be compliant with the IEEE standards referenced in the 
References and Standards section. 

 
The Modular Chassis Switch shall support the following protocols:  Border Gateway Protocol 
Version 4 (BGPv4), Open Shortest Path First (OSPF), Intermediate System To Intermediate 
System (IS-IS), Routing Information Protocol (RIP), Internet Protocol (IP) Multicast, Internet 
Protocol version 6 (IPv6) Core, IPv6 Routing, IPv6 Multicast and IPv6 Transitioning. 

 
The Modular Chassis Switch shall support PIM Dense (PIM-DM) and PIM Sparse (PIM-SM) 
multicast routing protocols. 

 
The Modular Chassis Switch shall support at least one of JFlow, NetFlow, sFlow or similar 
traffic monitoring protocols. 
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The Modular Chassis Switch shall support all Network Management capabilities described in 
Specification 558 – Network Management System and Specification 532 – Firewall. 

 
The Modular Chassis Switch shall provide security capabilities, including at a minimum, AAA, 
Radius, Secure Shell (SSH v2), Secure Copy (SCP), TACACS, TACACS+, Username/Password. 

 
The Modular Chassis Switch shall act as a communications gateway for cellular and bulk data 
(high-speed wireless) communications. 

 
The Modular Chassis Switch shall be interfaced with the Firewalls, with the Firewalls functioning 
in active/standby configuration. 

 
Performance Specifications 

 
The Modular Chassis Switch shall have a minimum switching capacity of 800 Gbps. 

 
The Modular Chassis Switch shall have a minimum packet forwarding capacity per system of 571 
Mpps. 

 
The Modular Chassis Switch shall be capable of interconnecting with a minimum of 30 other 
switches in a ring topology. In this configuration the ring described shall support a data payload 
of 30% without adverse effect on specified latency or recovery times. 

 
The Modular Chassis Switch shall have a minimum MTBF of 50,000 hours. 

 
Warranty Requirements 

 
The Modular Chassis Switch and all associated equipment and cabling are covered under the 
warranty requirements stated in Specification 400 – Technical Support and Warranty Services.  

 
 
 
Spare Parts Requirements 

 
The Contractor shall provide the following spare parts with the Modular Chassis Switch: 
 one (1) 48-port 1-GbE port 

 

 one (1) 24-port SFP/SFP+ module 
 

All the spare parts shall be of the same make and model as the modules installed in the Modular 
Chassis Switch. 
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CONSTRUCTION METHODS 

 
 
Delivery, Storage, and Handling 

 
The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment, as may be determined by the Engineer. 

 
Installation 

 
The Contractor shall install the Modular Chassis Switch in accordance with the manufacturer 
recommended installation procedure. 

 
The Contractor shall install the Modular Chassis Switch in a rack at the BOC as shown in the 
Drawings and as directed by the Engineer.  The Contractor shall be responsible for coordinating 
with the Engineer to ensure installation of the Modular Chassis Switch is coordinated with the 
installation of other BOC equipment, furnishings, ancillaries, etc. 

 
The Contractor shall be responsible for proper configuration of the Modular Chassis Switch and 
its connection to the Optical Fiber Termination Patch Panel installed at the BOC. 

 
The Contractor shall connect the Modular Chassis Switch to both the Firewalls. 

 
The Contractor shall connect the Modular Chassis Switch power supply cord to the designated 
power supply output receptacles in the rack power distribution assembly. 

 
The Contractor shall configure the network, including IP addressing schema, VLAN 
configurations, network security configurations, and all other relevant network configuration 
work in accordance with its Engineer-approved IP Address Coordination Plan. 

 
The Contractor shall ensure that the configuration of the switch and connection to local and 
remote Ethernet equipment does not result in oversubscribed ports on the switch. 

 
The Contractor shall install all interface cable connections between the device and associated 
equipment.  All cables shall be labeled identifying the associated equipment connection. 

 
The Contractor shall neatly dress, organize, label and secure all cables.  No cables shall be 
installed with a radius less than the manufacturer’s minimum recommended bending radius. 

 
Security/Maintenance 

 
All internal components, including all installed modules, shall be removable and replaceable by a 
single technician with basic hand tools. 
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Documentation and Training 

 
The Modular Chassis Switch, and all associated equipment and cabling shall comply with the 
documentation and training requirements stated in Specification 100 – General Provisions and the 
Specification 300 – Training. 

 
The Contractor shall provide documentation and training on all the network management 
functions, switch configuration, operating features and maintenance procedures for the Modular 
Chassis Switch. 

 
Testing 

 
The Modular Chassis Switch, and all associated equipment and cabling shall comply with the 
testing requirements stated in Specification 201 – Factory Acceptance Tests, Specification 202 – 
Prototype Demonstration Test, Specification 204 – System Demonstration Test, Specification 205 
– Installation Tests, Specification 206 – Software Integration , Specification 207 – Integration 
Test, and Specification 208 – Acceptance Test. 

 
The Contractor shall provide all documentation required for verification that the Modular Chassis 
Switch complies with the minimum technical requirements specified, including all regulatory and 
environmental requirements. 

 
The Modular Chassis Switch shall be tested for, as a minimum, the following: 
 Demonstration of the maximum switching capacity. 

 

 Demonstration of the maximum packet forwarding capacity. 
 

 Demonstration of the specified security features. 
 

 Demonstration of network performance monitoring and verification of network 
configuration. 

 

 Verification of functioning of spares 
 
 
 
 
METHOD OF MEASUREMENT 

 
 
This work shall be measured for payment by the number of units of Modular Chassis Switches of 
the type specified, installed, integrated, completed, tested and accepted in-place.  The unit price 
for each Modular Chassis Switch is set forth in Exhibit 4, and such price includes all materials, 
equipment, tools, labor, testing, documentation, and other incidentals necessary to complete the 
work. 
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SPECIFICATION 534 – NETWORK VIDEO RECORDER 
 
 
 
 

DESCRIPTION 
 
 

This item shall consist of furnishing, installing, integrating, and testing Network Video 
Recorders (NVRs), all needed components and accessories required for a full and complete 
installation, including all associate equipment and cabling.  The system shall facilitate the data 
compression, storage, retrieval, analysis and display of CCTV Camera video data received from 
throughout the entire CTfastrak system. 

 
The NVR system shall consist of: 
 NVR Software to manage the CCTV Camera video image streams, store the camera 

data and interface with the CCTV Camera Management Software (refer to 
Specification 554 – CCTV Camera Management Software) 

 

 NVR Server hardware to host the NVR software, encode or decode the CCTV 
Camera (refer to Specification 511 – CCTV Camera Assembly (Stations) and 
Specification 512 – CCTV Camera Assembly (Busway)) data and store the encoded 
CCTV Camera data. 

 
 

References and Standards 
 

Technical Standards 
 

 IEEE 802.3 Ethernet Standards collection 
 

 ISO/IEC JTC1/SC29/WG11 – Coding of moving pictures and audio (Moving Picture 
Experts Group – MPEG) 

 
 

Environmental and Enclosure 
 

 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 
Class A 

 

 European Norm (EN) 55022: Information technology equipment. Radio disturbance 
characteristics 

 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 
 

Installation 
 

 Electronic Components, Assemblies & Materials Association (ECA) EIA/ECA-310- 
E: Cabinets, Racks, Panels, and Associated Equipment 
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Product Safety 
 

 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 
International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment,  European Norm (EN) 60950: Safety of information 
technology equipment,  Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment,  or similar 

 
 
 
 

MATERIALS 
 
 

General 
 

The Contractor shall furnish and install NVRs in the Busway Operations Centre (BOC), at the 
locations as shown in the Drawings or as directed by the Engineer or a designated Department 
representative.  The number of NVRs shall be decided based on the following parameters: 
 The combined minimum storage capacity of all the NVRs (as described in Physical 

Requirements) 
 

 The capability to simultaneously compress and store data (in the format specified in 
Functional Requirements) from a minimum of one hundred and forty (140) CCTV 
Cameras. 

 
 

The NVRs shall be connected to the Modular Chassis Switch located in the Busway Operations 
Center (BOC) using Category 6 (Cat 6) cabling (refer to Specification 533 – Modular Chassis 
Switch and Specification 501 – Category 6 (Cat 6) Copper Patch Cable). 

 
The NVR, and all associated equipment and cabling shall comply with the Materials 
requirements stated in Specification 100 – General Provisions.  If conflicts exist, this Item 
specification shall govern. 

 
Manufacturer Requirements 

 
The manufacturer of the NVRs shall be regularly engaged in the manufacture and production of 
video encoding, storage and playback equipment for use in security systems. 

 
Physical Requirements 

 
The Contractor shall furnish and install all necessary cables and any other hardware necessary, 
within the BOC facilities, to provide complete and fully functional NVRs. Minimum technical 
requirements for each NVR are provided in the following table: 
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ITEM REQUIREMENT 

 

Form Factor 
 

19-inch EIA Rack-mountable 
 
 
 
Storage 

Non-volatile data storage to prevent data loss during power 
outages. Storage drives shall be hot-swappable. 

 
A minimum of 8TB shall be pre-installed. Each hard disk drive 
will have a minimum storage capacity of 1TB @7200RPM and 
16MB Cache, operating using SATA 3.0Gbps. 

Storage Controller Must support up to RAID 6 

Serial Ports One (1) RS232 port 

USB Port Two (2) USB 2.0 ports 

Optical Drive DVD+/-RW Drive 
 

Communications 
 

Internal Network Card with Dual 1-Gb Ethernet Ports 
 

The combined minimum usable storage capacity of all the NVRs together shall be the higher of 
the two from the following: 
 48TB 

 

 capacity required for the storage of a minimum of 30 days of video for one hundred 
and forty (140) cameras along the busway and at busway stations 

 
 

The NVRs shall be rack-mountable in an EIA 19 inch rack and shall require a maximum 
combined rack space of 12 RU. 

 
Environmental Requirements 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between 32°F to 104°F (0°C and 40°C) 

Storage Temperatures Between -13°F to 158°F (-20°C and 70°C) 

Humidity 5-95% relative humidity, non-condensing 
Solid Object and Moisture 
Protection 

 

IEC IP53 

 
Water and Solvents 

Shall withstand water spray on equipment from 
cleaning floors and walls and industrial solvents that 
may come in contact with equipment. 

 
The NVR shall be compliant with the electromagnetic compatibility standards referenced in 
References and Standards. 
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Electrical Requirements 
 

Item Requirement 

Operating Voltage 120 VAC ± 5%, 60 Hz 

Input Current 25 Amperes (Combined maximum, for all NVRs) 

Maximum Power Dissipation 2500 Watts (Combined, for all NVRs) 
 

Functional Requirements 
 

Network Video Recorder (NVR) 
 

The NVRs shall use MPEG-4 compression or Department-approved alternate compression 
format. The NVRs shall record all incoming CCTV Camera data feeds in the MPEG-4 or other 
approved format. 

 
Each NVR shall be capable of storage and playback of real-time camera data feeds at minimum 
4CIF (704 x 480, NTSC) resolution @ 7.5 frames per second (fps) per input channel (refer to 
Specifications 511 and 512 for more information on CCTV Camera Assembly requirements). 
Individual adjustments to both resolution and fps (frames per second) shall be possible per input 
to meet a given installation requirement for video retention. 

 
The NVRs shall have the ability to store at least thirty (30) days of video at minimum 4CIF 
resolution and at least 7.5 fps from each camera, with automatic rewrite of the oldest video as its 
storage term expires. The camera management software must be able to archive stored images 
without shutting down regular CCTV camera video storage operations. The camera management 
software shall allow users to configure automatic archiving operations so that no image is 
necessarily lost to over-writing. 

 
The NVRs shall be capable of simultaneous recording and playback of a minimum of 140 CCTV 
camera channels. 

 
The NVR Software shall support simultaneous recording and playback of a minimum of 200 
CCTV camera channels through hardware expansion. 

 
The NVRs shall allow the export of stored video data via USB port, DVD±RW optical drive, or 
other means approved by the Engineer. 

 
The NVR Software shall allow the user the ability to view and control all the NVR Servers 
across a local or wide area network. 

 
When stored video data is exported from the NVR, encryption protocols shall be used to prevent 
tampering and allow enforcement personnel to establish chain of custody. 

 
The NVR Software shall support external backup and archiving of stored video data. 
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The NVR Software shall support automatic programming, whenever needed, for daylight savings 

 

 

time changes and updates to the timing of daylight savings time changes. 

The NVR shall support issuing programmable event notifications by e-mail. 

CCTV Camera Assembly Interface 

NVRs shall be installed in the BOC and shall be interfaced with the CCTV Camera Assemblies 
through the busway communications network and the BOC LAN network. The NVRs shall be 
able to receive and process video data feeds from all busway and station area cameras. 

 
CCTV Camera Management Software Integration 

 
The NVRs shall function as video servers and shall interface with the CCTV Camera 
Management Software, providing users access to video through the CCTV Camera Management 
Software desktop clients installed on dispatcher Workstations (refer to Specification 540 – 
Workstation). 

 
The NVRs shall support all functionality required as per Specification 554 – CCTV Camera 
Management Software. 

 
Performance Specifications 

 
Each NVR shall have a Mean Time Between Failure (MTBF) of at least 15,000 hours. 

 
Warranty Requirements 

 
The NVRs and all associated equipment and cabling are covered under the warranty 
requirements stated in Specification 400 – Technical Support and Warranty Services.  

 
The hard disk drives and all associated equipment and cabling are covered under the warranty 
requirements stated in Specification 400 – Technical Support and Warranty Services.  

 
Spare Parts Requirements 

 
The Contractor shall provide the following spare parts with each of the NVRs: 
 Hard disk drives with a combined minimum storage capacity of 25% of each NVR’s 

total storage capacity. 
 

All the spare parts shall be of the same make and model as the modules installed in the NVR. 
 
 
 

CONSTRUCTION METHODS 
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Delivery, Storage and Handling 

 
The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment, as determined by the Engineer or a designated Department 
representative. 

 
Installation 

 
The Contractor shall install and configure all hardware and software for the NVR in accordance 
with the manufacturer recommended installation and configuration procedures. 

 
The Contractor shall install the NVRs in a rack at the BOC as shown in the Drawings and as 
directed by the Engineer or a designated Department representative. The Contractor shall be 
responsible for coordinating with the Engineer to ensure installation of the NVRs is coordinated 
with the installation of other BOC equipment, furnishings, ancillaries, etc. 

 
The Contractor shall connect the NVR power supply cords to the designated power supply output 
receptacles in the rack power distribution assembly. 

 
The Contractor shall connect the NVRs to the Modular Chassis Switch. 

 
The Contractor shall assign an IP address to each NVR Server as approved by the Engineer or a 
designated Department representative. 

 
The Contractor shall coordinate with the Department to create a list assigning specific CCTV 
Camera Assemblies to each NVR. Each NVR shall be configured to interface with the assigned 
CCTV Cameras along the busway and shall be responsible for all data compression, storage and 
playback for the assigned cameras. 

 
Maintenance 

 
All internal components shall be removable and replaceable by a single technician with basic 
hand tools. 

 
Documentation and Training 

 
The NVR and all associated equipment and cabling shall comply with the documentation and 
training requirements stated in Specification 100 – General Provisions and Specification 300 – 
Training. 

 
The Contractor shall provide documentation and training on all the installation, configuration, 
operating features, management functions, and maintenance procedures for the NVRs. 

 
Testing 

 
The NVR and all associated equipment and cabling shall comply with the testing requirements 
stated in the Specification 201 – Factory Acceptance Tests, Specification 202 – Prototype 
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Demonstration Test, Specification 204 – System Demonstration Test, Specification 205 – 
Installation Tests, Specification 206 – Software Integration, Specification 207 – Integration Test, 
and Specification 208 – Acceptance Test. 

 
The Contractor shall be responsible for all testing that may be required to establish approval and 
acceptance of the NVR. The NVR shall be tested for, as a minimum, the following: 
 Verification of total installed storage capacity of each NVR and combined storage 

capacity of all NVRs together 
 

 Verification of simultaneous recording and playback capability of each NVR in the 
format specified. 

 

 Verification of simultaneous recording and playback capabilities for up to 140 CCTV 
Camera data channels together. 

 

 Verification of control of all NVRs through the CCTC Camera Management 
Software 

 

 Verification of functioning of spares 
 

 Absence of any delay or latency 
 

 Absence of stuttering video, overall system slowdown, hourglass (please wait icon) 
or other indication of bandwidth or throughput limitation either in the displayed 
images, or from the CMS software or the operating systems involved 

 

The system shall be tested for stability and smoothness under normal and very intense use 
conditions; under simultaneous storage and search conditions; with many users logged on 
simultaneously; and while automated archiving is taking place. Symptoms of unbalanced 
or slow system or inability or unwillingness of the system to perform all required tasks 
simultaneously and without delay shall be unacceptable. 

 
 
 
 

METHOD OF MEASUREMENT 
 
 

This work shall be measured for payment by the number of units of NVRs of the type specified, 
installed, integrated, completed, tested and accepted in-place.  The unit price for each NVR is set 
forth in Exhibit 4, and such price includes all materials, equipment, tools, labor, testing, 
documentation, and other incidentals necessary to complete the work. 
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SPECIFICATION 535 – SERVER 

 
 
 
 
DESCRIPTION 

 
 
This Item shall consist of furnishing, installing, and testing Servers, with all accessories required 
for a complete, fully functional installation, including all associated equipment, and cabling.  The 
Servers shall host the software applications used by the Busway Operations Center (BOC) for 
monitoring and managing the busway stations and buses. 

 
References and Standards 

 
Product Safety 

 
 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 

International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment,  European Norm (EN) 60950: Safety of information 
technology equipment,  Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment,  or similar. 

 
 
Environmental and Enclosure 

 
 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 

Class A 
 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 

 National Electrical Manufacturers Association (NEMA) Standard 250: Enclosures for 
Electrical Equipment (1000 Volts Maximum) 

 
 
Installation 

 
 Electronic Components, Assemblies & Materials Association (ECA) EIA/ECA-310- 

E: Cabinets, Racks, Panels, and Associated Equipment 
 
 

MATERIALS 

General 
 
The Contractor shall furnish and install two (2) Servers at the locations as shown on the Drawings 
or as directed by the Engineer or a designated Department representative. 
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The Servers shall be connected to the Modular Chassis Switch using Cat 6 Copper Patch Cabling 
(refer to Specification 533 – Modular Chassis Switch and Specification 501 – Category 6 Copper 
Patch Cable). 

 
The Contractor shall coordinate procurement of the Servers with the Department’s Office of 
Information Systems (OIS), to ensure that all equipment is the latest make and model available at 
time of submittal of Final Design Documentation and all equipment is consistent with the 
Department’s latest IT standards. 

 
The Servers, and all associated equipment and cabling shall comply with the Materials 
requirements stated in Specification 100 – General Provisions.  If conflicts exist, this Item 
specification shall govern. 

 
Obsolete, no-longer-supported, or no-longer-produced equipment shall not be acceptable. 

 
Manufacturer Requirements 

 
The Server manufacturer shall have been regularly engaged in the manufacture of servers for 
commercial and industrial applications, meeting internationally accepted quality standards in the 
manufacture of such equipment. 

 
Physical Requirements 

 
The Server shall be rack mountable in a standard EIA 19-inch rack. 

 
The Server shall have the technical requirements provided in the table below: 

 
ITEM REQUIREMENT 

Form Factor 4U (Maximum) 

Chipset Industry standard Intel Xeon Series 
 
 
 
RAM Memory 

Minimum of sixteen (16) DIMM slots, each slot capable of 
supporting modules with 8-GB DDR3 SDRAM at 1333MHz. 

 
Minimum of eight (8) modules with 4-GB DDR3 SDRAM at 
1333MHz shall be preinstalled. 

 
 
 
 
 
Processor 

 

Minimum of two (2) Processor sockets. Each socket must be 
capable of supporting Quad-core or higher Intel® Xeon® series 
processors with processor speed of 3.0GHz and 12MB Cache. 

 
Minimum of twelve (12) processor cores (three (3) quad-core or 
two (2) six-core processors), each with a minimum 2.0GHz, 
12MB cache shall be pre-installed. 
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ITEM REQUIREMENT 

 
 
 
Local Hard Drive 

Minimum of five (5) 3.5” or five (5) 2.5” high performance SAS 
drive bays. Each drive bay socket must support up to 2-TB hot 
pluggable drives, with total supported capacity of up to 10GB. 

 
Minimum of 6-TB @ 10000 RPM shall be pre-installed. 

 

Internal Storage 
 

Controller  shall support up to RAID Level 6 
 

External Storage 
 

Controller shall support up to RAID Level 6 
 

Communications 
 

Two (2) Dual-port 1-GbE Network Cards 
 

Video 
 

Embedded Video Adapter 
 

Power Supply 
 

Hot-pluggable redundant power supply 
 

Virtualization 
 

Must support virtualization 

 
Environmental Requirements 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between 32°F to 113°F (0°C and 45°C) 

Storage Temperatures Between -13°F to 158°F (-25°C and 70°C) 

Humidity 5-95% relative humidity, non-condensing 
Solid Object and Moisture 
Protection 

 

IEC IP53 or NEMA 12 

 
Water and Solvents 

Shall withstand water spray on equipment from 
cleaning floors and walls and industrial solvents that 
may come in contact with equipment. 

 
The Servers shall be compliant with the referenced electromagnetic compatibility standards 
referenced in the References and Standards section. 

 
Electrical Requirements 

 
The Servers shall comply with the electrical requirements listed in the following table: 

 
ITEM REQUIREMENT 

Operating Voltage 120 VAC ± 5%, 60 Hz 

Input Current 8 Amperes (Maximum) 
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ITEM REQUIREMENT 

Maximum Power Dissipation 900 Watts (in redundant power supply configuration) 
 
Functional Requirements 

 
The Servers shall have server Operating System (OS) software installed, including all required 
licenses. 

 
The Servers shall have database management software installed, including all required licenses. 

The Servers shall be capable of clustering. 

The Servers shall be capable of running at least twenty (20) virtualized software environments. 
 
The Servers shall support the following as virtualized software: 
 APC Management Software (refer to Specification 551 – APC Management 

Software) 
 

 Bulk Data Gateway Software (refer to Specification 552 – Bulk Data Gateway 
Software) 

 

 CAD/AVL Central Software (refer to Specification 553 – CAD/AVL Central 
Software) 

 

 CCTV Camera Management Software (refer to Specification 554 – CCTV Camera 
Management Software) 

 

 Cellular Data Communication Gateway Software (refer to Specification 555 – 
Cellular Data Communication Gateway Software) 

 

 ECB Management Software (refer to Specification 556 – ECB Management 
Software) 

 

 Network Management System (refer to Specification 558 – Network Management 
System) 

 

 Traveler Information Software (refer to Specification 559 – Traveler Information 
Software) 

 
 
The Servers shall have automatic failover capabilities and shall be capable of operating in 
redundant configuration, with each duplicating the functionality of the other.  This means that all 
data and processing shall be continuously mirrored (i.e. both servers kept in “hot-standby” for 
each other) in such a way that one is available for use within one (1) second when the other fails 
with both always containing identical information. 
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Performance Specifications 

 
The servers shall be sufficient to support at least thirty (30) concurrent users of the BOC 
application software, without affecting real-time performance.  For this contract, “real-time” is 
defined as information reaching all users in a usable format within 100 milliseconds from when 
the information was first generated within the system. 

 
Warranty Requirements 

 
The Servers and all associated equipment and cabling are covered under the warranty 
requirements stated in Specification 400 – Technical Support and Warranty Services.  

 
Spare Parts Requirements 

 
The Contractor shall provide the following spare parts with each Server: 
 one (1) hot-pluggable power supply unit 

 

 one (1) hard disk drive of 2 TB capacity 
 

All the spare parts shall be of the same make and model as the modules originally installed in the 
Server. 

 
 
 
CONSTRUCTION METHODS 

 
 
Delivery, Storage, Handling 

 
The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.   The Contractor shall be responsible for 
replacing any damaged equipment, as determined by the Engineer or a designated Department 
representative. 

 
Installation 

 
The Contractor shall confirm interoperability with all other system equipment connected to the 
BOC LAN network and the busway communications network. 

 
The Contractor shall install the central Servers in accordance with the manufacturer 
recommended installation procedures. 

 
The Contractor shall install Servers in a rack at the BOC as designated in the Drawings and as 
directed by the Department or a designated representative. 

 
The Servers shall be connected to the Department’s BOC LAN network through Ethernet cabling 
connected to the Modular Chassis Switch. 
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The Contractor shall connect the Server power supply cord to the designated rack power 
distribution assembly. 

 
The Contractor shall neatly train and organize all cables. No cables shall be installed with a radius 
less than the manufacturer’s minimum recommended bending radius. 

 
The Contractor shall be responsible for the complete configuration of the Servers, which shall 
include all hardware and operating system software configuration. 

 
The Servers shall be configured in a hot-standby configuration, as described in the Functional 
Requirements. 

 
On each Server, the Contractor shall install and configure all application software, as directed by 
the Department or a designated representative. The software shall be configured to run in 
virtualized cluster environments on both Servers. 

 
Security/Maintenance 

 
All internal components, including all installed modules, shall be removable and replaceable by a 
single technician with basic hand tools. 

 
Documentation and Training 

 
The Servers, and all associated equipment and cabling shall comply with the documentation and 
training requirements stated in Specification 100 – General Provisions and Specification 300 – 
Training. 

 
The Contractor shall provide all documentation and training for the Server, including instructions 
on: 
 Installation and configuration of Server 

 

 Maintenance including replacement procedure for the power supply units, 
replacement procedure for the hot-plug hard disk drives, memory and other field- 
replaceable components 

 

 Software configuration procedure for the Servers, including configuration for running 
Server in a redundant hot-standby mode with other Servers and configuration 
procedure for the Servers to run virtualized software 

 

 Software operation and configuration procedure for operating system software, 
database management software and any other software installed on the Servers 

 
 
Testing 

 
The Contractor shall perform all testing of the Server and all associated equipment and cabling in 
accordance with the testing requirements specified in Specification 201 – Factory Acceptance 
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Tests, Specification 202 – Prototype Demonstration Test, Specification 204 – System 
Demonstration Test, Specification 205 – Installation Tests, Specification 206 – Software 
Integration, Specification 207 – Integration Test, and Specification 208 – Acceptance Test. 

 
The Contractor shall demonstrate that the installed Servers can failover within specified 
parameters. 

 
The Contractor shall demonstrate that the Servers can run virtualized software on each Server and 
all software installed on the Servers is running properly. 

 
The Contractor shall verify that the spares are of the same make and model as the modules 
installed in the Server. 

 
 
 
METHOD OF MEASUREMENT 

 
 
This work shall be measured for payment by the number of units of Servers of the type specified, 
installed, integrated, completed, tested and accepted in-place.  The unit price for each Server is set 
forth in Exhibit 4, and such price includes all materials, equipment, tools, labor, testing, 
documentation, and other incidentals necessary to complete the work. 
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SPECIFICATION 536 – UNINTERRUPTIBLE POWER SUPPLY (BOC) 

 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, integrating, and testing an Uninterruptible Power 
Supply (UPS) at the Busway Operations Center (BOC).  The UPS (BOC) unit shall provide 
regulated uninterrupted power supply for the operation of the electronic equipment installed in 
the Busway Operations Center (BOC) in the event of main utility power supply failure and 
voltage or frequency fluctuations. 

 
References and Standards 

 
Installation 

 
 EIA-RS-310-E: Cabinets, Racks, Panels and Associated Equipment 

 
 
Technical Standards 

 
 Underwriters Laboratory (UL) 1778 - Uninterruptible Power Systems 

 

 National Fire Protection Association (NFPA) 70 – National Electric Code 
 

 ANSI C62.41-1991: Guide on Surge Voltages in AC Power Circuits Rated up to 
600V (formerly known as IEEE 587) 

 
 
Product Safety 

 
 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 

International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment, European Norm (EN) 60950: Safety of information 
technology equipment, Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment, or similar. 

 
 
Environmental and Enclosure 

 
 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 

Protection provided by Enclosures 
 

 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 
Class A 
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MATERIALS 

 
 
General 

 
The contractor shall equip the BOC with a UPS capable of providing 120VAC output with a total 
power output of 10kW for one (1) continuous hour. The one (1) hour capacity may be achieved 
by attaching extendable power and battery modules to the main UPS (BOC) unit. 

 
The UPS (BOC) shall supply power to the following equipment in the BOC through the BOC 
Rack Power Distribution Units (PDUs) (refer to Specification 531 – BOC Rack): 

 
 Modular Chassis Switch (refer to Specification 533 – Modular Chassis Switch) 

 

 All Firewall(s) (refer to Specification 532 – Firewall) 
 

 All Server(s) (refer to Specification 535 - Server) 
 

 All Network Video Recorders (refer to Specification 534 – Network Video Recorder) 
 

 At least one (1) Workstation with two (2) attached Monitors (refer to Specification 
540 – Workstation and Specification 539 – Workstation Monitor) 

 

The UPS (BOC) shall be interfaced with the BOC LAN network through an RJ-45 Ethernet port. 

The UPS (BOC), and all associated equipment and cabling shall comply with the Materials 
requirements stated in Specification 100 – General Provisions. If conflicts exist, this Item 
specification shall govern. 

 
Obsolete, no-longer-supported, or no-longer-produced equipment will not be acceptable. 

 
Manufacturer Requirements 

 
The manufacturer must be regularly engaged in the manufacture of uninterruptible power supply 
equipment for commercial and industrial applications, meeting internationally accepted quality 
standards in the manufacture of such equipment. 

 
Physical Requirements 

 
The UPS (BOC) shall comply with the safety standards referenced in References and Standards. 

The UPS (BOC) shall be tested and approved to ANSI C62.41-1991 (IEEE 587, Category A). 

The UPS (BOC) shall include self-contained, sealed, maintenance-free regulated lead acid 
batteries with a minimum lifetime of five (5) years. Battery modules shall be hot-swappable. 

 
The UPS (BOC) shall have terminals for adding extra batteries for increased back-up capacity. 

The UPS (BOC) shall be enclosed to prevent accidental contact with energized parts. 
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The UPS (BOC) shall have an in-built input fuse and a circuit breaker for protection from over 
voltage and current variations. 

 
The UPS (BOC) shall provide an over voltage shutdown and shall have a zener diode for 
protection. 

 
The UPS (BOC) shall include an RJ-45 Ethernet communication port to enable remote 
management and monitoring. 

 
Environmental Requirements 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between 32°F to 104°F (0°C and 40°C) 

Storage Temperatures Between 14°F to 104°F (-10°C and 40°C) 

Humidity 0-95% relative humidity, non-condensing 
Solid Object and Moisture 
Protection 

 

IEC IP53 
 
 
Water and Solvents 

Shall withstand water spray on equipment from 
cleaning floors and walls, industrial solvents, rain, 
mud, snow and slush, all of which may contain salt, 
that may come in contact with equipment. 

 
The UPS (BOC) shall be compliant with the electromagnetic compatibility standards referenced 
in References and Standards. 

 
Electrical Requirements 

 
The UPS (BOC) shall be compliant with the following electrical requirements. 

 
Item Requirement 

Input Voltage 3-phase 208VAC 

Input Current 75 Ampere (Maximum) 

Output Voltage 120 VAC ± 5%, 60 Hz 

Output Power Capacity 10000 Watts (Minimum) 
 
Nominal voltage frequency shall be 60Hz and include tracking of UPS (BOC)’s output frequency 
to input frequency within 5% tolerance. 
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The UPS (BOC) shall have a hard-wired input power supply connection. The Contractor shall 
coordinate with the Department during Design Review to finalize the input cabling and 
connection of the UPS (BOC). 

 
Functional Requirements 

 
The UPS (BOC) shall provide uninterruptible power and conditioning of the utility power 
required for operation of sensitive electronic equipment in the event of main utility power supply 
failure and voltage or frequency fluctuations. 

 
The UPS (BOC) shall be an “on-line” type with automatic voltage regulation. 

 
At full battery charge and when not receiving any input power, the UPS (BOC) shall be capable 
of sustaining a connected load of 10kW for at least one (1) continuous hour. 

 
When the batteries are completely drained, and upon restoration of utility AC power, the unit 
shall automatically restart and resume operation. The battery charger shall automatically 
recharge the battery. 

 
The UPS (BOC) shall include full-time protection from sudden voltage increase with inrush 
protection and AC line filtering. 

 
The UPS (BOC) shall provide an audible alarm for at least the following conditions: 

 
 Utility (supply) voltage below configurable threshold 

 

 High temperature shutdown 
 

 Rectifier failure 
 

 Over voltage shutdown at output 
 

 Low battery level 
 
 
The alarm decibel level shall be configurable. 

 
The Contractor shall ensure that the UPS (BOC) provides sufficient number of output power 
supply connections to supply power to all the BOC Rack PDUs. The Contractor shall supply any 
accessories such as Power Distribution Units if needed. The Contractor shall submit wiring 
diagrams and other documentation showing all connections from the UPS (BOC) the BOC Rack 
PDUs, and shall ensure that the power ratings of the BOC Rack PDUs are compliant with the 
output power supply connections to which they are connected. 

 
Communications 

 
The UPS (BOC) shall be capable of being remotely managed and monitored using Simple 
Network Management Protocol (SNMP) including alarm, inverter status, and remote shutdown. 
Remote monitoring software shall be included. The manufacturer shall provide all SNMP traps. 
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Performance Specifications 

 
The UPS (BOC) shall have a power factor > 0.98 at 60% load. 

 
The UPS (BOC) shall have a Mean Time Between Failure (MTBF) of at least 10,000 hours. 

The UPS (BOC) shall have an online thermal dissipation of no more than 7,000 BTU/hour. 

Warranty Requirements 
 
The UPS (BOC) and all associated equipment and cabling are covered under the warranty 
requirements stated in Specification 400 – Technical Support and Warranty Services.  

 
The battery modules and all associated equipment and cabling are covered under  the warranty 
requirements stated in Specification 400 – Technical Support and Warranty Services.  

 
Spare Parts Requirements 

 
The Contractor shall provide the following spare parts with the UPS (BOC): 

 
 Hot-pluggable battery modules whose combined power capacity totals at least 5% of 

the total installed power supply capacity of the UPS (BOC) 
 

 Hot pluggable PDU modules 
 

All the spare parts shall be of the same make and model as the modules originally installed in the 
UPS (BOC). 

 
 
 
CONSTRUCTION METHODS 

 
 
Delivery, Storage, and Handling 

 
The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment. 

 
Installation 

 
The UPS (BOC) and associated battery cabinet, if required, shall be installed in the BOC, as 
directed by the Engineer or a designated representative. The Contractor shall be responsible for 
coordinating with the Department or a designated representative to ensure installation of the UPS 
(BOC) is coordinated with the installation of other BOC equipment, furnishings, ancillaries, etc. 

 
The Contractor shall install the UPS (BOC) units in accordance with the manufacturer 
recommended installation procedure and the National Electric Code. The installation shall be 
performed by an Electrical Engineer licensed in the State of Connecticut. 

 
The UPS (BOC) shall be connected to a utility power supply at a designated panel as shown in  
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the Drawings using Department-approved cabling and power connections. 

 
The Contractor shall connect the UPS (BOC) to the BOC LAN network using Category 6 Copper 
Patch Cable with RJ-45 connectors, connected to the Modular Chassis Switch on one end and the 
RJ-45 communications port on the UPS (BOC) at the other. The Contractor shall configure an IP 
address provided by the Department for communications and SNMP functionality. 

 
The Contractor shall activate the unit in accordance with the manufacturer’s recommendations. 

The Contractor shall neatly dress, label and organize all cables. 

Security/Maintenance 
 
All internal components, including all installed modules, shall be removable and replaceable by a 
single technician with basic hand tools. 

 
Documentation and Training 

 
The UPS (BOC), and all associated equipment and cabling shall comply with the documentation 
and Training requirements stated in Specification 100 – General Provisions and the Specification 
300 – Training specification. 

 
The UPS (BOC) shall include the wiring, circuit protection devices, transfer and bypass switches, 
panel and all other connection accessories necessary to interconnect the unit to the power source 
and load in accordance with the requirements of the National Electric Code.  The Contractor shall 
submit diagrams for the installation detailing all conductor sizes and electrical equipment ratings, 
including associated calculations, stamped by an Electrical Engineer licensed in the State of 
Connecticut. 

 
The Contractor shall furnish the remote monitoring software and documentation as part of the 
system documentation. 

 
Testing 

 
The UPS (BOC), and all associated equipment and cabling shall comply with the testing 
requirements stated in Specification 201 – Factory Acceptance Tests, Specification 202 – 
Prototype Demonstration Test, Specification 204 – System Demonstration Test, Specification 205 
– Installation Tests, Specification 206 – Software Integration, Specification 207 – Integration 
Test, and Specification 208 – Acceptance Test. 

 
The UPS (BOC) shall be tested for, as a minimum, the following: 

 
 Measurement of the output voltage while the input power is switched off, using an 

oscilloscope. The test shall also include a comparison of the input and output voltage. 
 

 Verification of the auto-restart mechanism, upon complete battery drain. 
 

 Verification of the auto recharging mechanism upon going from a situation of no 
input power to one with normal input power. 

 

 Verification of the remote communication and configuration capability. 
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 Verification of the audible alarm configuration capability. 
 

 Verification of the maximum total power supply supported 
 
 
 
 
METHOD OF MEASUREMENT 

 
This work shall be measured for payment by the number of units of UPS (BOC)s of the type 
specified, installed, integrated, completed, tested and accepted in-place. The unit price for each 
UPS (BOC) is set forth in Exhibit 4, and such price includes all materials, equipment, tools, 
labor, testing, documentation, and other incidentals necessary to complete the work. 
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SPECIFICATION 537 – VIDEO DISPLAY PROCESSOR 

 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, and testing a Video Display Processor and all 
needed accessories required for a full and complete installation, including all associated 
equipment, and cabling.  The Video Display Processor shall be installed in the Busway 
Operations Center (BOC) and shall serve as the display processor interface between the Local 
Area Network (LAN) and the Video Monitors (see Specification 538 – Video Monitor). 

 
References and Standards 

 
Product Safety 

 
 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 

International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment, European Norm (EN) 60950: Safety of information 
technology equipment, Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment, or similar. 

 
 
Environmental and Enclosure 

 
 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 

Class B 
 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 

 National Electrical Manufacturers Association (NEMA) Standard 250: Enclosures for 
Electrical Equipment (1000 Volts Maximum) 

 
 
Technical Standards 

 
 High-Definition Multimedia Interface Standard V.1.4a 

 

 Video Electronics Standards Association (VESA) DisplayPort Standard V.1.2 
 

 Digital Display Working Group (DDWG) Digital Video Interface (DVI) Standard 
Rev. 1.0. 
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MATERIALS 

 
 
General 

 
The Contractor shall coordinate procurement of the Monitors with the Department’s Office of 
Information Systems (OIS), to ensure that all equipment is the latest make and model available at 
time of submittal of Final Design Documentation and all equipment is consistent with the 
Department’s latest IT standards. 

 
The contractor shall furnish and install one (1) Video Display Processor in the BOC as shown on 
the Drawings.  The Video Display Processor shall consist of a computer with a high performance 
graphics display driver and shall include all cabling and connections. 

 
The Video Display Processor shall interface with the BOC LAN network using Category 6 
Copper Patch Cabling.  Through the LAN, the Video Display Processor shall interface with the 
CCTV Camera Management Software installed on the Servers. 

 
The Video Display Processor shall interface with the Video Monitors installed at the BOC using 
one of HDMI, DisplayPort or DVI cabling (complying with the relevant standards referenced in 
References and Standards). 

 
The Video Display Processor and all associated equipment and cabling shall comply with the 
Materials requirements stated in Specification 100 – General Provisions.  If conflicts exist, this 
Item specification shall govern. 

 
Manufacturer Requirements 

 
The Video Display Processor manufacturer shall have been regularly engaged in the manufacture 
of computer and display equipment for commercial and industrial applications, meeting 
internationally accepted quality standards in the manufacture of such equipment. 

 
Physical Requirements 

 
Minimum technical requirements for the Video Display Processor are provided in the table 
below: 

 
ITEM REQUIREMENT 

 
 
RAM Memory 

6 DIMM slots capable of supporting up to 24 GB DDR3 SD 
RAM at 1333 MHz. Minimum of 3 * 4 GB DDR3 SD RAM at 
1333 MHz preinstalled. 

 
 
Processor 

Intel® Xeon® E3-1200 series, 2nd generation Intel® Core™ 
processors or similar with a minimum processor speed of 3.0 
GHz at 1333MHz and 6MB Cache. 
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ITEM REQUIREMENT 

 
Hard Drive 

Nonvolatile storage for data storage to prevent data loss during 
power outages with a minimum (500) GB hard disk – 7200RPM, 
SATA 3.0Gbps, 16MB Cache. 

Serial Ports Two Asynchronous RS232-C ports 

USB Port Minimum of (6) USB ports 

Optical Drive DVD+/-RW 
 
Communications Internal  Gigabit 10/100/1000 Ethernet Network Card with USB 

2.0; Wireless Ethernet Card 
 
 
Expansion Slots 

Minimum of three (3) PCI, PCI-express or similar card expansion 
slots. At least (2) slots should be capable of accommodating 
graphics display cards of the type specified below. 

 
 
 
Graphic Card 

Discrete graphics card capable of supporting a minimum of 4 
native displays using digital display ports. The digital display 
ports must all be of the same type and may either be HDMI, DVI 
or DisplayPort. The graphics card shall have a minimum 
dedicated  VRAM of 1 GB. 

 
Keyboard and Mouse Optional 104 style keyboard with 12 programmable function keys 

and optical/laser mouse 

Cables Provide all required cables to connect peripherals and equipment. 
 
Environmental Requirements 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between 32°F to 104°F (0°C and 40°C) 

Storage Temperatures Between -13°F to 158°F (-25°C and 70°C) 

Humidity 10-80% relative humidity, non-condensing 
Solid Object and Moisture 
Protection 

 

IEC IP53 or NEMA 12 

 
The Video Display Processor shall be compliant with the electromagnetic compatibility standards 
referenced in the References and Standards section. 

 
Electrical Requirements 

 
Item Requirement 

Operating Voltage 120 VAC ± 5%, 60 Hz 
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Item Requirement 

Input Current 12 Amperes (Maximum) 

Maximum Power Dissipation 1000 Watts (not inclusive of any attached Monitors) 
 
Functional Requirements 

 
The Video Display Processor shall meet, as a minimum, the current hardware and software 
requirements maintained by the Department Office of Information Systems (OIS).  The 
Workstations shall demonstrate the capability of supporting the operation of the software required 
to reside on the Workstation in accordance with these specifications. 

 
The Video Display Processor shall have the latest licensed version of the Microsoft Windows 
operating system software installed. 

 
The Contractor shall coordinate with the Department to identify all commercial off-the-shelf 
software that shall be installed on the Video Display Processor, including: 
 Antivirus software 

 

 Office productivity software 
 

 PDF Reader software 
 
 
The Video Display Processor shall be capable of controlling a minimum of four (4) simultaneous 
independent displays.  The displays should be able to function as a contiguous display area. 

 
The Video Display Processor shall be configured to allow remote desktop connections from 
Workstations configured on the BOC LAN network. 

 
The CCTV Camera Management Software shall be installed on the Video Display Processor. 
The Contractor shall verify that the Video Display Processor shall be capable of fulfilling all 
display functional requirements listed in Specification 554 – CCTV Camera Management 
Software.  Operators shall be able to control the display on the Video Monitors by connecting to 
the Video Display Processor from their workstations and using the CCTV Camera Management 
Software desktop client. 

 
Performance Specifications 

 
The Video Display Processor shall be capable of supporting a minimum of four (4) simultaneous 
independent displays.  Each display should run at a native resolution of 1920*1080 pixels at 
60Hz refresh rate and should support a minimum 32-bit color depth. 

 
Warranty Requirements 

 
The Video Display Processor and all associated equipment and cabling are covered under the 
warranty requirements stated in Specification 400 – Technical Support and Warranty Services. 
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Spare Parts Requirements 

 
The Contractor shall provide the following spare parts with the Video Display Processor: 
 One (1) network interface card 

 

 One (1) power supply unit 
 

All the spare parts shall be of the same make and model as the modules installed in the Video 
Display Processor. 

 
 
 
CONSTRUCTION METHODS 

 
 
Delivery, Storage, and Handling 

 
The Contractor shall be responsible for protecting finished surfaces from damage during 
fabrication, shipping, storage, installation, testing and acceptance. The Contractor shall be 
responsible for replacing any damaged hardware, as determined by the Engineer or a designated 
Department representative. 

 
Installation 

 
The Contractor shall install Video Display Processor equipment at the BOC as shown on the 
Drawings and in accordance with the equipment manufacturer’s recommendations.  The 
Contractor shall be responsible for coordinating with the Engineer or a designated Department 
representative to ensure installation of the Monitors is coordinated with the installation of other 
BOC equipment, furnishings, ancillaries, etc. 

 
The Video Display Processor shall be connected to the Department’s BOC LAN network through 
Category 6 Copper Patch Cable with RJ-45 connectors, connected to the Modular Chassis Switch 
at one end, and the Video Display Processor at the other end. 

 
The Video Display Processor shall be connected to the Video Monitors using cabling complying 
with the chosen standard. 

 
The Contractor shall connect the Video Display Processor power supply cord to the designated 
power supply output receptacles. 

 
The Contractor shall be responsible for proper configuration of Video Display Processor 
equipment and connection of the Video Display Processor to the BOC LAN network. 

 
The Contractor shall install and configure all software, as directed by the Department, on the 
Video Display Processor. 
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The Contractor shall neatly train and organize all cables. No cables shall be installed with a radius 
less than the manufacturer’s minimum recommended bending radius. 

 
Documentation and Training 

 
The Video Display Processor, and all associated equipment and cabling shall comply with the 
documentation and Training requirements stated in Specification 100 – General Provisions and 
Specification 300 – Training. 

 
The Contractor shall provide all documentation required for verification that the Video Display 
Processor, and included components such as the graphics display card, comply with the minimum 
technical requirements detailed in this document, including all regulatory and environmental 
compliances. 

 
The Contractor shall provide documentation and training on all the installation, configuration, 
management functions, operating features and maintenance procedures for the Video Display 
Processor. 

 
Testing 

 
The Video Display Processor, and all associated equipment and cabling shall comply with the 
testing requirements stated in Specification 201 – Factory Acceptance Tests, Specification 202 – 
Prototype Demonstration Test, Specification 204 – System Demonstration Test, Specification 205 
– Installation Tests, Specification 206 – Software Integration, Specification 207 – Integration 
Test, and Specification 208 – Acceptance Test. 

 
The Video Display Processor shall be tested for, as a minimum, the following: 

 
 Demonstration of the ability to drive a minimum of four (4) simultaneous 

independent individual displays at the specified resolution, frame refresh rate and 
other technical requirement specified in the document 

 

 Demonstration of remote login to the Video Display Processor from a Workstation on 
the BOC LAN network 

 

 Demonstration of CCTV Camera Management Software operation on the Video 
Display Processor using the Workstations 

 
 
 
 
METHOD OF MEASUREMENT 

 
 
This work shall be measured for payment by the number of units of Video Display Processors of 
the type specified, installed, integrated, completed, tested and accepted in-place.  The unit price 
for each Video Display Processor is set forth in Exhibit 4 and such price includes all materials, 
equipment, tools, labor, testing, documentation, and other incidentals necessary to complete the 
work. 
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SPECIFICATION 538 – VIDEO MONITOR 

 
 
SPECIFICATION 539 – WORKSTATION MONITOR 

 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, and testing Video Monitors and Workstation 
Monitors, and all needed accessories required for a full and complete installation, including all 
associated equipments and cabling. Video Monitors will be used in the Busway Operations 
Center (BOC) to display CCTV Camera Assembly Video. Workstation Monitors will be used in 
the BOC, as well as in New Britain station, as Workstation displays. 

 
In this specification, wherever the term “Monitor” is used, it shall refer to both Video Monitors 
and Workstation Monitors. For any specific requirements, the complete reference – either “Video 
Monitor” or “Workstation Monitor” – shall be used. 

 
References and Standards 

 
Product Safety 

 
 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 

International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment, European Norm (EN) 60950: Safety of information 
technology equipment, Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment, or similar. 

 
 
Environmental and Enclosure 

 
 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 

Class A/B 
 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 

 National Electrical Manufacturers Association (NEMA) Standard 250: Enclosures for 
Electrical Equipment (1000 Volts Maximum) 

 
 
Technical Standards 

 
 High-Definition Multimedia Interface Standard V.1.4a 

 

 Video Electronics Standards Association (VESA) DisplayPort Standard V.1.2 
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 Digital Display Working Group (DDWG) Digital Video Interface (DVI) Standard 

Rev. 1.0. 
 

 VESA Flat Panel Display Measurements (FPDM) Standard Version 2.0 
 
 

MATERIALS 

General 
 
The Contractor shall coordinate procurement of the Monitors with the Department’s Office of 
Information Systems (OIS), to ensure that all equipment is the latest make and model available at 
time of submittal of Final Design Documentation and all equipment is consistent with the 
Department’s latest IT standards. 

 
The Monitors shall comply with the regulatory and environmental regulations referenced in 
References and Standards. 

Specification 538 – Video Monitor 

The contractor shall equip the BOC with three (3) Video Monitors to display video streamed from 
the CCTV Camera Management Software. Video Monitors shall be connected to the Video 
Display Processor using Department-approved digital cabling. 

 
Specification 539 – Workstation Monitor 

 
The contractor shall equip the three (3) Workstations in the BOC with two (2) Workstation 
Monitors each. The Workstation Monitors shall be connected to the Workstations using 
Department-approved digital cabling. 

 
The contractor shall equip one (1) Workstation in New Britain station with two (2) Workstation 
Monitors each. The Workstation Monitors shall be connected to the Workstations using 
Department-approved digital cabling. 

 
Manufacturer Requirements 

 
The manufacturer shall have been regularly engaged in the manufacture of video display 
equipment for consumer, commercial and industrial applications, meeting internationally 
accepted quality standards in the manufacture of such equipment. 

 
Physical Requirements 

 
The Monitors shall support a minimum 1920x1080 native resolution. 

The Monitor screens shall have anti-glare coating. 
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Monitors shall utilize flat-screen Liquid Crystal Display (LCD), Light Emitting Diode (LED) or 
Digital Light Processing (DLP) technology. 

 
Monitors shall be designed to support 24x7 operation as part of a video wall display, with limited 
loss of color saturation and contrast. 

 
The Monitor color elements (red, green and blue) shall fade at a consistent level. For example, the 
blue color elements shall not fade faster than the red and green color elements. 

 
Specification 538 – Video Monitor 

 
The Video Monitors shall provide a minimum 46 inches (measured diagonally) viewable area 
with a 16:9 aspect ratio. 

 
The Video Monitors shall have at least one (1) digital input port, this being either a DVI, 
DisplayPort or HDMI port. This port must comply with the same standard as the output port on 
the Video Display Processor. 

 
The Video Monitor shall be wall mountable and comply with VESA Mounting Interface 
Standard. A VESA Mounting Bracket capable of sustaining the load from the Video Monitor 
shall also be provided. 

 
Specification 539 – Workstation Monitor 

 
The Workstation Monitors shall provide a 27 inches (measured diagonally) viewable area with a 
16:9 aspect ratio. 

 
The Workstation Monitors shall have at least one digital input port, this being either a DVI, 
DisplayPort or HDMI port. This port must comply with the same standard as the output ports on 
the Workstations. 

 
The Workstation Monitors shall have an adjustable stand with pan, tilt and height adjustment 
capabilities. The stand shall provide for a minimum height (with stand) of at most 3 inches, and a 
maximum height (with stand) of at least 7 inches where the measurement shall be from the 
bottom of the display panel to the surface that the monitor stand is placed upon. The stand shall 
be capable of a minimum pan angle of 50° each to the right and left direction. The stand shall be 
capable of a minimum tilt angle of 10° upwards and 5° downwards. 

 
Environmental Requirements 

 
The Monitors shall comply with the following environmental requirements: 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between 32°F to 122°F (0°C and 50°C) 

Storage Temperatures Between -13°F to 158°F (-20°C and 70°C) 
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Criteria Minimum Conditions to be Met 

Humidity 10-90% relative humidity, non-condensing 
Solid Object and Moisture 
Protection 

 

IEC IP53 or NEMA 12 
 
 
Water and Solvents 

Shall withstand water spray on equipment from 
cleaning floors and walls, industrial solvents, rain, 
mud, snow and slush, all of which may contain salt, 
which may come in contact with equipment. 

 
The Monitors shall comply with the electromagnetic compatibility standards referenced in 
References and Standards. 

 
Electrical Requirements 

 
Specification 538 – Video Monitor 

 
The Video Monitors shall comply with the following electrical requirements: 

 
Item Requirement 

Operating Voltage 120 VAC ± 5%, 60 Hz 

Input Current 3 Amperes (Maximum) 

Operating Power Consumption 250 W (Maximum) 
 
Specification 539 – Workstation Monitor 

 
The Workstation Monitors shall comply with the following electrical requirements: 

 
Item Requirement 

Operating Voltage 120 VAC ± 5%, 60 Hz 

Input Current 1 Amperes (Maximum) 

Operating Power Consumption 100 W (Maximum) 
 
Functional Requirements 

 
Specification 538 – Video Monitor 

 
The Video Monitor should be capable of at least the following adjustments using the front panel 
controls: 

 
 Brightness 



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

Specification 538 – Video Monitor 
Specification 539 – Workstation Monitor Page 5 of 9 

 

 

 
       Contrast 

 

       Horizontal/Vertical position 
 

       Color balance 
 

       Color temperature 
 

The remote control hardware device or software should be capable of selecting any specific 
monitor to control, from all of the installed monitors. When a specific monitor is selected to 
control, it shall display a menu screen. The size of the menu screen shall be configurable. 

 
Specification 539 – Workstation Monitor 

 
The Workstation Monitors should be capable of at least the following adjustments using the front 
panel controls: 

 
       Brightness 

 

       Contrast 
 

       Horizontal/Vertical position 
 

       Sharpness 
 

       Color balance 
 

       Color temperature 
 
 
Performance Specifications 

 
The Monitors shall support a minimum of 16.7M colors. 

 
The Monitors shall have a maximum response time of 10ms. 

 
The Monitors shall have a minimum refresh rate of 60Hz in their native resolution of 1920x1080. 

Specification 538 – Video Monitor 

The Video Monitors shall support a minimum static contrast ratio of 1000:1. 
 
The Video Monitors shall have a minimum horizontal viewing angle of 120° and a minimum 
vertical viewing angle of 120° at a Contrast Ratio of 500:1, as measured according to “Threshold- 
based H&V viewing angles” referenced in the VESA FPDM standard. 

The Video Monitors shall have a minimum brightness of 400cd/m2. 

Specification 539 – Workstation Monitor 
 
The Workstation Monitors shall support a minimum static contrast ratio of 1000:1. 
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The Workstation Monitors shall have a minimum horizontal viewing angle of 100° and a 
minimum vertical viewing angle of 100° at a Contrast Ratio of 500:1, as measured according to 
“Threshold-based H&V viewing angles” referenced in the VESA FPDM standard. 

 
The Workstation Monitors shall have a minimum brightness of 300cd/m2. 

 
Warranty Requirements 

 
Specification 538 – Video Monitor 

 
The Video Monitor and all associated equipment and cabling are covered under the warranty 
requirements stated in Specification 400 – Technical Support and Warranty Services.  

 
 
Specification 539 – Workstation Monitor 

 
The Workstation Monitor and all associated equipment and cabling are covered under the 
warranty requirements stated in Specification 400 – Technical Support and Warranty Services.  

 
 
 
Spare Parts Requirements 

 
Specification 538 – Video Monitor 

 
The Contractor shall provide the following spare parts with each Video Monitor: 
 one (1) display cable 

 

 one (1) power supply cord 
 

All the spare parts shall be of the same make and model as the originals used to operate the Video 
Monitors. 

 
Specification 539 – Workstation Monitor 

 
The Contractor shall provide the following spare parts with each Workstation Monitor: 
 one (1) display cable 

 

 one (1) power supply cord 
 

All the spare parts shall be of the same make and model as the originals used to operate the 
Workstation Monitors. 
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CONSTRUCTION METHODS 

 
 
Delivery, Storage, and Handling 

 
The Contractor shall be responsible for protecting finished surfaces from damage during 
fabrication, shipping, storage, installation, testing and acceptance. The Contractor shall be 
responsible for replacing any damaged hardware, as determined by the Engineer or a designated 
Department representative. 

 
Installation 

 
The Contractor shall install the Monitors in accordance with the manufacturer recommended 
installation procedure. 

 
The Contractor shall connect the Monitor power supply cords to the designated power supply 
output receptacles. 

 
The Contractor shall install all interface cable connections between the Monitors and associated 
equipment.  All cables shall be labeled identifying the associated equipment connection. 

 
Specification 538 – Video Monitor 

 
The Video Monitors shall be installed in the BOC as shown on the Drawings.  The Contractor 
shall be responsible for coordinating with the Department or their designated representative to 
ensure that installation of the Monitors is coordinated with the installation of other BOC 
equipment, furnishings, ancillaries, etc. 

 
Video Monitors shall all be connected to the Video Display Processor using Department- 
approved cabling. All Video Monitors shall be connected using the same cabling to ensure easy 
replacement. 

 
Specification 539 – Workstation Monitor 

 
Workstation Monitors shall be installed in the BOC as shown on the Drawings.  The Contractor 
shall be responsible for coordinating with the Department or their designated representative to 
ensure that installation of the Monitors is coordinated with the installation of other BOC 
equipment, furnishings, ancillaries, etc. 

 
Workstation Monitors shall be installed in New Britain Station as shown on the Drawings. 

 
The Workstation Monitors shall be connected to the Workstations using Department-approved 
cabling. All Workstation Monitors shall be connected using the same cabling to ensure easy 
replacement. 
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Documentation and Training 

 
The Monitors, and all associated equipment and cabling shall comply with the documentation and 
training requirements stated in Specification 100 – General Provisions and the Specification 300 
– Training. 

 
Security/Maintenance 

 
All internal components, including all installed modules, shall be removable and replaceable by a 
single technician with basic hand tools. 

 
Testing 

 
The Monitors, and all associated equipment and cabling shall comply with the testing 
requirements stated in Specification 201 – Factory Acceptance Tests, Specification 202 – 
Prototype Demonstration Test, Specification 204 – System Demonstration Test, Specification 205 
– Installation Tests, Specification 206 – Software Integration, Specification 207 – Integration 
Test, and Specification 208 – Acceptance Test. 

The Monitors shall be tested using a demonstration of the display of video and software screens. 

Any mounting brackets or stands used shall be tested to confirm that they are capable of 
sustaining the load of the specific Monitors. 

 
The Contractor shall provide all documentation required for verification that the Monitors 
comply with the minimum technical requirements specified, including all regulatory and 
environmental requirements. 

 
 
Specification 538 – Video Monitor 

 
The Video Monitors shall be tested for, as a minimum, the following: 

 
 Demonstration of monitor controls, both from the front panel and the remote. 

 

 Demonstration of the ability to control individual monitors from the remote. 
 

 Demonstration of three (3) simultaneous independent individual displays from the 
Video Display Processor. 

 

 Verification of horizontal and vertical viewing angles. 
 
 
Specification 539 – Workstation Monitor 

 
The Workstation Monitors shall be tested for, as a minimum, the following: 

 
 Demonstration of monitor controls from the front panel. 
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 Demonstration of simultaneous independent individual display from the same 

Workstation. 
 

 Verification of horizontal and vertical viewing angles. 
 
 
 
 
 
METHOD OF MEASUREMENT 

 
 
Specification 538 – Video Monitor 

 
This work shall be measured for payment by the number of units of Video Monitors of the type 
specified, installed, integrated, completed, tested and accepted in-place. The unit price for each 
Video Monitor is set forth in Exhibit 4, and such price includes all materials, equipment, tools, 
labor, testing, documentation, and other incidentals necessary to complete the work. 

 
Specification 539 – Workstation Monitor 

 
This work shall be measured for payment by the number of units of Workstation Monitors of the 
type specified, installed, integrated, completed, tested and accepted in-place.  The unit price for 
each Workstation Monitor is set forth in Exhibit 4, and such price includes all materials, 
equipment, tools, labor, testing, documentation, and other incidentals necessary to complete the 
work. 
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SPECIFICATION 540 – WORKSTATION 

 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, and testing Workstations and all needed 
accessories required for a full and complete installation, including all associated equipment, and 
cabling.  The Workstations shall consist of a computer, a keyboard and a mouse, and shall be 
used by dispatchers in the Busway Operations Center (BOC) and at New Britain Station to 
operate software such as the CAD/AVL Central Software (refer to Specification 553 – CAD/AVL 
Central Software) and the CCTV Camera Management Software (refer to Specification 554 – 
CCTV Camera Management Software). 

 
References and Standards 

 
Product Safety 

 
 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 

International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment, European Norm (EN) 60950: Safety of information 
technology equipment, Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment, or similar. 

 
 
Environmental and Enclosure 

 
 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 

Class B 
 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 

 National Electrical Manufacturers Association (NEMA) Standard 250: Enclosures for 
Electrical Equipment (1000 Volts Maximum) 

 
 
Technical Standards 

 
 High-Definition Multimedia Interface Standard V.1.4a 

 

 Video Electronics Standards Association (VESA) DisplayPort Standard V.1.2 
 

 Digital Display Working Group (DDWG) Digital Video Interface (DVI) Standard 
Rev. 1.0. 
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MATERIALS 

 
 
General 

 
The contractor shall furnish and install three (3) Workstations in the BOC, as shown in the 
Drawings and as directed by the Engineer.  The contractor shall furnish and install one (1) 
Workstation in the New Britain Station, as shown in the Drawings and as directed by the 
Engineer. 

 
Each Workstation shall consist of a computer, a keyboard and a mouse, and shall include all 
power and interconnect cabling necessary for a complete and fully functional workstation. 

 
The Workstations at the BOC shall each be connected to the Modular Chassis Switch using Cat 6 
Copper Patch Cabling (refer to Specification 533 – Modular Chassis Switch and Specification 
501 – Category 6 Copper Patch Cable). 

 
The Workstation at New Britain Station shall be connected to the Gigabit Ethernet Switch at the 
station using Cat 6 Copper Patch Cabling (refer to Specification 502 – Gigabit Ethernet Switch 
(Type A) and Specification 503 – Gigabit Ethernet Switch (Type B). 

 
Each Workstation shall also be connected to two (2) Workstation Monitors using HDMI, 
DisplayPort or DVI cabling (refer to Specification 539 – Workstation Monitors).  All the 
Workstation Monitors shall be connected using cabling conforming to the same standard. 

 
The Contractor shall coordinate procurement of the Workstations with the Department’s Office of 
Information Systems (OIS), to ensure that all equipment is the latest make and model available at 
time of submittal of Final Design Documentation and all equipment is consistent with the 
Department’s latest IT standards. 

 
The Workstations, and all associated equipment and cabling shall comply with the Materials 
requirements stated in Specification 100 – General Provisions.  If conflicts exist, this Item 
specification shall govern. 

 
Obsolete, no-longer-supported, or no-longer-produced equipment will not be acceptable. 

 
All equipment shall comply with the safety standards referenced in References and Standards. 

 
Manufacturer Requirements 

 
The manufacturer shall be regularly engaged in the manufacture of workstation equipment for 
commercial and industrial applications, meeting internationally accepted quality standards in the 
manufacture of such equipment. 
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Physical Requirements 

 
The Contractor shall furnish and install all necessary cables and any other hardware necessary, 
within the BOC facilities, to provide a complete and fully functional Workstation. 

 
The Workstations shall comply with the minimum technical requirements provided in the table 
below: 

 
ITEM REQUIREMENT 

 
 
RAM 

4 DIMM slots, each capable of supporting one module of up 
to 32 GB DDR3 SD RAM at 1333 MHz. Minimum of 3 
modules of 4 GB DDR3 SD RAM at 1333 MHz preinstalled. 

 
 
Processor 

One (1) quad-core processor (Intel® Xeon® E3-1200 series, 
2nd generation Intel® Core™ processors or similar) with 
each core having a minimum processor speed of 3.0 GHz and 
6MB Cache. 

 
 
Hard Drive 

Dual hard drives in a RAID 1 configuration with nonvolatile 
data storage to prevent data loss during power outages. Each 
shall have a minimum 500 GB hard disk with 7200RPM, 
SATA 3.0Gbps, 16MB Cache. 

Serial Ports Two (2) Asynchronous RS232-C ports 

USB Port Minimum of six (6) USB ports 

Optical Drive DVD+/-RW Drive 
 
Communications Internal Gigabit (10/100/1000) Ethernet Network Card with 

USB 2.0; Wireless Ethernet Card 

Expansion Slots Minimum of (4) PCI, PCI-express or similar card slots 
 
 
 
Graphic Card 

Dual graphic display with at least two (2) digital output 
display ports, which shall comply with the same display 
connector standard from among HDMI, DVI and 
DisplayPort. Each display output port shall be capable of 
producing color images with a minimum resolution of 
1920*1080 pixels. Minimum of 1 GB VRAM. 

 
 
Keyboard and Mouse 

Wired keyboard and optical/laser mouse set, associated 
receiver and cabling.  The keyboard shall have a minimum of 
twelve (12) programmable function keys. The mouse shall 
have a minimum of three (3) buttons. 
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Environmental Requirements 

 
The Workstations shall comply with the environmental requirements indicated in the table below: 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between 32°F to 104°F (0°C and 40°C) 

Storage Temperatures Between -13°F to 158°F (-25°C and 70°C) 

Humidity 10-80% relative humidity, non-condensing 
Solid Object and Moisture 
Protection 

 

IEC IP53 
 
 
Water and Solvents 

Shall withstand water spray on equipment from 
cleaning floors and walls, industrial solvents, rain, 
mud, snow and slush, all of which may contain salt, 
which may come in contact with equipment. 

 
The Workstations shall be compliant with the electromagnetic compatibility standards referenced 
in the References and Standards section. 

 
Electrical Requirements 

 
The Workstations shall comply with the electrical requirements indicated in the table below: 

 
Item Requirement 

Operating Voltage 120 VAC ± 5%, 60 Hz 

Input Current 5 Amperes (Maximum) 

Maximum Power Dissipation 350 Watts (not inclusive of any attached Monitors) 
 
Functional Requirements 

 
The Workstations shall meet, as a minimum, the current hardware and software requirements 
maintained by the Department Office of Information Systems (OIS).  The Workstations shall 
demonstrate the capability of supporting the operation of the software required to reside on the 
Workstation in accordance with these specifications. 

 
The Contractor shall coordinate with the Department and CTTRANSIT to identify the approved 
operating system software for the Workstation.  The Contractor shall be responsible for installing 
this approved operating system software on the Workstation.  For pricing purposes, the 
Contractor shall assume that the Workstation shall have the latest licensed version of the 
Microsoft Windows operating system software installed. 

 
The Contractor shall coordinate with the Department to identify all commercial off-the-shelf 
software that shall be installed on the Workstations, including: 



Page 5 of 8 Specification 540 – Workstation 

State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 11/2012 

 

 

 
 Antivirus software 

 

 Office productivity software 
 

 PDF Reader software 
 
 
The Workstations shall be capable of remotely logging into the Video Display Processor (refer to 
Specification 537 – Video Display Processor) and operating the CCTV Camera Management 
Software thin client version installed. 

 
The Workstation shall be capable of driving two (2) independent simultaneous displays at a 
native resolution of 1920*1080 @ 60Hz and 32-bit or higher color depth. 

 
Warranty Requirements 

 
The Workstation and all associated equipment and cabling are covered under the warranty 
requirements stated in Specification 400 – Technical Support and Warranty Services.  

 
Spare Parts Requirements 

 
The Contractor shall provide the following spare parts with each Workstation: 

 
 One (1) Power Supply Unit 

 

 One (1) 500GB Hard Disk Drive 
 

 One (1) Gigabit (10/100/1000) Ethernet Network Card 
 

All the spare parts shall be of the same make and model as the original components installed in 
the Workstations. 

 

CONSTRUCTION METHODS 

Delivery, Storage, and Handling 
 
The Contractor shall be responsible for protecting equipment from damage during fabrication, 
shipping, storage, installation, testing and acceptance.  The Contractor shall be responsible for 
replacing any damaged equipment, as determined by the Engineer or a designated Department 
representative. 

 
Installation 

 
General 

 
The Contractor shall install the Workstations in accordance with the manufacturer recommended 
installation procedure. 

 
The Contractor shall be responsible for installing and configuring all software, as directed by the 
Department, on the Workstations. The software to be installed shall include the following: 
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 The CAD/AVL Central System Software 
 

 The CCTV Camera Management Software 
 

 The Emergency Call Box Management Software 
 

 The Network Management System software 
 

 APC Management Software 
 

 AVA and Trigger Location Management Software 
 
 
The Contractor shall neatly train and organize all cables. No cables shall be installed with a radius 
less than the manufacturer’s minimum recommended bending radius. 

 
BOC Workstations 

 
The Contractor shall install three (3) Workstations at the BOC in the locations as shown on the 
Drawings or as directed by the Engineer or a designated Department representative.  The 
Contractor shall be responsible for coordinating with the Department or their designated 
representative to ensure installation of the Workstations is coordinated with the installation of 
other BOC equipment, furnishings, ancillaries, etc. 

 
The Contractor shall connect the Workstation power supply cord to the designated power supply 
output receptacles. 

 
The Contractor shall be responsible for proper configuration of Workstation equipment and 
connection of the Workstation to the Department’s BOC LAN network. 

 
The Workstations shall be connected to the Modular Chassis Switch using Cat 6 Copper Patch 
Cabling. 

 
New Britain Workstation 

 
The Contractor shall install one (1) Workstation at New Britain Station in the location as shown 
on the Drawings, or as directed by the Engineer or a designated Department representative. 

 
The Contractor shall connect the Workstation power supply cord to the designated power supply 
output receptacles. 

 
The Contractor shall be responsible for proper configuration of Workstation equipment and 
connection of the Workstation to the Busway communications network. 

 
The Workstations shall be connected to the Gigabit Ethernet Switch installed at New Britain 
station using Cat 6 Copper Patch Cabling. 

 
Security/Maintenance 

 
All internal components, including all installed modules, shall be removable and replaceable by a 
single technician with basic hand tools. 
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Documentation and Training 

 
The Workstation, and all associated equipment and cabling shall comply with the documentation 
and training requirements stated in Specification 100 – General Provisions and the Specification 
300 – Training. 

 
The Contractor shall provide all documentation required for verification that system components 
comply with the minimum technical requirements detailed in this document. 

 
The Contractor shall provide all documentation detailing the installation and configuration of 
Workstation hardware and software. 

 
Testing 

 
The Workstation, and all associated equipment and cabling shall comply with the testing 
requirements stated in Specification 201 – Factory Acceptance Tests, Specification 202 – 
Prototype Demonstration Test, Specification 204 – System Demonstration Test, Specification 205 
– Installation Tests, Specification 206 – Software Integration, Specification 207 – Integration 
Test, and Specification 208 – Acceptance Test. 

 
The Workstation shall be tested for, as a minimum, the following: 
 Demonstration of the hardware components installed in the workstation, and their 

functioning. 
 

 Verification of the software configuration and the associated licenses. 
 

 Demonstration of simultaneous and independent display from two (2) installed 
Workstation Monitors through the Workstation. 

 

 Demonstration of operation of all software installed on the Workstations. 
 

 Demonstration of remote login to the Video Display Processor and operation of the 
Video Monitors through the Workstation. 

 
 
 
 
METHOD OF MEASUREMENT 

 
This work shall be measured for payment by the number of units of Workstations of the type 
specified, installed, integrated, completed, tested and accepted in-place. The unit price for each 
Workstation is set forth in Exhibit 4, and such price includes all materials, equipment, tools, 
labor, testing, documentation, and other incidentals necessary to complete the work. 
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SPECIFICATION 551 – APC MANAGEMENT SOFTWARE 

 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, and testing the Automatic Passenger Counter 
(APC) Management Software, including all licenses, for use by authorized users at the Busway 
Operations Center (BOC). 

 
APC equipment installed on each transit vehicle will count and record passenger boardings and 
alightings, for periodic transmission to the APC Management Software via the Mobile Data 
Computer and the CAD/AVL Central Software. The APC Management Software will act as the 
central processing unit for the APC data received from all equipped transit vehicles. 

 
References 

 
The APC Management Software shall comply with all NTCIP specifications, including, but not 
limited to: 

 
 NTCIP 1407 – Transit Communications Interface Profiles – Standard on Control 

Center (CC) Objects 
 
 
The software shall be developed in accordance with recognized standards such as IEEE Software 
Engineering Standards. 

 
 
 
MATERIALS 

 
 
General 

 
The APC Management Software shall be a module of the CAD/AVL Central Software or a 
separate stand-alone software package. It shall be made available to users in the BOC via a 
“desktop client” installed on BOC workstations. 

 
The APC Management Software shall be interfaced with the CAD/AVL Central Software, to 
accept APC data from the on-board APC equipment via the on-board MDCs (refer to 
Specification 553 – CAD/AVL Central Software, Specification 564 – Mobile Data Computer, 
Specification 560 – Automatic Passenger Counter (1-doorway), Specification 561 – Automatic 
Passenger Counter (2-doorway) and Specification 562 – Automatic Passenger Counter (3- 
doorway)). 

 
The work to establish the integration of software shall be accomplished as part of the Software 
Integration work (refer to Specification 206 – Software Integration). 
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Manufacturer Requirements 

 
The Manufacturer shall, in the past 5 years, have successfully provided similar software for at 
least three (3) public transit agencies where the software monitors at least 50 vehicles in 
maximum service. 

 
Functional Requirements 

 
General 

 
The APC Management Software shall support the processing, storage and reporting of APC data 
collected by on-board APC equipment. 

 
The APC Management Software shall comply with the general software requirements in 
Specification 100 – General Provisions. 

 
The hardware required to support the APC Management Software is specified in the following 
specifications: Specification 535 – Server and Specification 540 – Workstation. The APC 
Management Software shall be a module of the CAD/AVL Central Software or a separate stand- 
alone software package that interfaces with the CAD/AVL Central Software. 

 
Logon and Logoff 

 
The APC Management Software shall support a logon, logoff feature that is password protected 
and shall allow a user to logon to a specific user access level. Users shall logon to the APC 
Management Software using the same logon credentials as that entered in CAD/AVL Central 
Software. Users already logged on to the CAD/AVL Central Software shall be able to logon to 
the APC Management Software without re-entering logon credentials. Users logged off from the 
CAD/AVL Central Software shall be automatically logged off from the APC Management 
Software. 

 
The APC Management Software shall allow users to logon to the system with varying privileges 
depending on their access level. Access levels may include, but are not limited to: 

 BOC System Administrator 
 BOC Dispatcher 
 BOC Read-only dispatcher 
 Busway Supervisor 
 ‘Home’ Operating Company Dispatchers 

 
The APC Management Software shall allow users logged in as system administrators to assign 
specific privileges to each access level; add, remove, or change access levels; assign access levels 
to each user; and add/remove users. 

 
The APC Management Software shall support at least ten (10) concurrent users. 
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Graphical User Interface (GUI) Requirements 

 
The APC Management Software shall incorporate a Graphical User Interface (GUI), to display 
information to users and accept user input in a clear, logical manner. 

 
The GUI shall support concurrent display of multiple windows. At a minimum, the GUI shall 
support function key assignments, paging, scrolling, and shortcuts. The GUI shall support 
repositioning and resizing each window as desired to present the maximum amount of useable 
information. 

 
CAD/AVL Central Software Integration 

 
The APC Management Software shall accept APC data packages from the CAD/AVL Central 
Software at periodic intervals. 

 
Data Processing, Storage, and Reporting Requirements 

 
The APC Management Software shall store unprocessed APC data packages received from 
vehicles without alteration in database tables. The APC Management Software shall retain 
unprocessed APC data packages after post-processed APC data has been developed. 

 
The APC Management Software shall initially flag in the unprocessed data (1) any “outlying” 
data; (2) instances where the calculated vehicle occupancy becomes negative; (3) instances where 
occupancy exceeds configurable thresholds; and (4) instances where the total number of 
boardings and alightings over the course of a block are not equal. The parameters controlling the 
automatic flagging of “outlying” data shall be agency configurable. 

 
The APC Management Software shall automatically adjust the flagged unprocessed APC data 
during regular rollup by application of agency configurable adjustment factors. The adjustment 
factors shall be based on typical counting patterns of individual APC devices. 

 
The APC Management Software shall automatically discard erroneous, questionable and 
incomplete unprocessed APC data during regular rollup by application of various agency 
configurable routines. The APC Management Software shall generate summary and detailed 
discard reports by discard reason and vehicle number. 

 
The APC Management Software shall store the post-processed version of the APC data received 
from vehicles in a database table. 

 
The APC Management Software GUI shall allow authorized users to physically enter manual 
ridecheck data for comparison/augmentation purposes. 

 
The APC Management Software shall generate APC data reports, offering both tabular and 
graphical formats. The system shall also generate all specific reports required by the National 
Transit Database (NTD) program. 
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The APC Management Software GUI shall allow the user to select between unprocessed and 
post-processed data and apply filters comprising any combination of route, pattern, direction, 
stops, date/time period and day-of-week. The user shall be able to select to view data including 
boardings by stop, boardings not assigned to a stop, alightings by stop, alightings not assigned to 
a stop, on-board passenger load by stop, and stops for which boardings/alightings were not 
recorded. 

 
The APC Management Software shall be capable of exporting select APC data using standard 
reporting tools (e.g., Crystal Reports or MS Access) and shall have the ability to export data into 
file formats that can be viewed and edited with standard office software (e.g., Microsoft Word 
and Excel). 

 
Performance Requirements 

 
The APC Management Software shall adhere to the performance requirements listed in the 
Specification 100 – General Provisions. In addition, the installed version of the APC 
Management Software application shall meet the following performance criteria under full 
system loading: 

 
 All windows with non-paging data shall open and populate with data within three (3) 

seconds; 
 

 All window with paging data shall open and populate with the initial data within three 
(3) seconds and thereafter page updates shall be retrieved within one (1) second; 

 

 Database searches for a single record shall be completed within five (5) seconds; 
 

 Mouse cursor movements shall be smooth; 
 

 Dragging of the cursor bar for a scrollable list shall cause instantaneous redisplay of 
the list in time with the movement of the cursor bar. 

 
 
Passenger Count Accuracy Requirements 

 
The accuracy of the passenger counts as collected by the on-board APC equipment shall not be 
diminished by the APC Management Software post-processing. 

 
Warranty Requirements 

 
The APC Management Software is covered under the warranties set forth in  Specification 400 
– Technical Support and Warranty Services. 

CONSTRUCTION METHODS 

Installation 
 

The Contractor shall install and configure the APC Management Software on the BOC Servers 
(specified in Specification 535 – Server). 
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The Contractor shall install and configure the APC Management Software desktop client on three 
(3) workstations at the BOC and one (1) workstation at the New Britain Station. The Contractor 
shall acquire all needed permits and licenses before software installation. 

 
To the greatest extent possible, industry proven software packages shall be utilized to provide the 
functionalities specified in this document. Each such software package shall be identified in the 
proposal. The proposal shall state the purpose of the software package, where it will be used, and 
how it will be used. If one software package is required to interface with another software 
package, the interface shall be documented and supported by flowcharts or block diagrams as 
appropriate. 

 
The APC Management Software shall be delivered in a ready-to-run form, including all necessary 
utility programs and documentation.  Utilities for data storage allowing direct access, data 
archival and restore functions for older data shall be provided. 

 
For software licensing, a minimum of ten (10) concurrent seat licenses or an enterprise site 
licensing solution shall be provided. The Contractor shall identify all necessary third-party 
software and associated licenses as part of their proposal. 

 
The APC Management Software shall be capable of running in an active directory environment. 
System applications shall be capable of running concurrently with other Windows programs. 

 
The Contractor shall be responsible for resolving any compatibility issues between software and 
any other existing Department software or systems.  The Contractor shall confirm that software 
installation, including all third-party applications, will not negatively impact the operations of 
existing Department software applications available over the internal network. 

 
Security/Maintenance 

 
Security and Maintenance utilities shall be implemented to comply with the General Security and 
Maintenance Requirements stated in Specification 100 – General Provisions. Such utilities shall 
be capable of monitoring the APC Management Software to identify security or maintenance 
issues such as unauthorized security breaches and software component failures. 

 
Documentation and Training 

 
The Contractor shall provide all necessary and appropriate technical and user documentation for 
the APC Management Software, which shall cover the functional features, technical information, 
training, help, and maintenance information, in conformance with the Software Documentation 
requirements in Specification 100 – General Provisions. 

 
The Contractor shall provide all necessary and appropriate operational and maintenance training 
for the APC Management Software. The Contractor shall develop and submit a Training Plan, 
which shall cover the training for use and maintenance of the APC Management Software, in 
conformance with the Training requirements in Specification 300 – Training. 

 
Testing 

 
The APC Management Software shall comply with the testing requirements stated in 
Specification 201 – Factory Acceptance Tests, Specification 202 – Prototype Demonstration Test, 
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Specification 203 – On-board Equipment Pilot Test, Specification 204 – System Demonstration 
Test, Specification 205 – Installation Tests, Specification 206 – Software Integration, 
Specification 207 – Integration Test, and Specification 208 – Acceptance Test. 
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SPECIFICATION 552 – BULK DATA GATEWAY SOFTWARE 

 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, and testing the Bulk Data Gateway Software, 
including all licenses, for use by authorized users at the Busway Operations Center (BOC). 

 
The Bulk Data Gateway Software shall exchange bulk data files with the Vehicle Logic Unit 
(VLU) of the Mobile Data Computer (MDC), via the WLAN infrastructure and Mobile 
Communications Gateway and Router (MCGR) on vehicles when in range of bulk data transfer 
infrastructure (refer to Specification 563 – Mobile Communications Gateway and Router, and 
Specification 564 – Mobile Data Computer). 

 
The Department will provide the required data connectivity and firewall for the connection 
between the Bulk Data Gateway Software and the WLAN infrastructure. It is anticipated that the 
WLAN infrastructure may not be available at the start of service. For the period that the WLAN 
infrastructure is not available, cellular data service shall also be used for exchange of bulk data. 
(Refer to Specification 555 – Cellular Data Communications Gateway Software). 

 
References 

The following standards shall apply for the following categories: 

Transit Control Center Standards 
 

 NTCIP 1407 – Transit Communications Interface Profiles – Standard on Control 
Center (CC) Objects 

 
 
Software Development Standards 

 
The software shall be developed in accordance with recognized standards such as: 
 IEEE SA – 1455-1999 – IEEE Standard for Message Sets for Vehicle/Roadside 

Communications 
 

 IEEE SA – 1488-2000 – IEEE Standard for Message Set Template for Intelligent 
Transportation Systems 

 

 IEEE SA – 1489-1999 – IEEE Standard for Data Dictionaries for Intelligent 
Transportation Systems 
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MATERIALS 

 
 
General 

 
The Bulk Data Gateway Software shall be a module of the CAD/AVL Central Software or a 
stand-alone separate software that is interfaced with the CAD/AVL Central Software. 

 
The Bulk Data Gateway Software shall interface with the VLU of the MDC via the on-board 
MCGR on transit vehicles and the WLAN to enable data exchange between the CAD/AVL 
Central Software and the vehicles (refer to Specification 553 – CAD/AVL Central Software, 
Specification 563 – Mobile Communications Gateway and Router, and Specification 564 – 
Mobile Data Computer). 

 
The work to establish the integration of software shall be accomplished as part of the Software 
Integration work (refer to Specification 206 – Software Integration). 

 
Manufacturer Requirements 

 
The Manufacturer shall be regularly engaged in providing similar software for data 
communications to transportation agencies. 

 
Functional Requirements 

 
General 

 
The Bulk Data Gateway Software shall comply with the general software requirements in 
Specification 100 – General Provisions. 

 
The Bulk Data Gateway Software shall incorporate an integral firewall service to secure 
incoming and outgoing data. 

 
Bulk data files shall be configurable via the CAD/AVL Central Software to be queued for 
download to: 
 All transit vehicles; 

 

 A selected group of transit vehicles; or 
 

 A specific transit vehicle. 
 
 
The time or frequency at which bulk data shall be available for download to vehicles shall be 
configurable via the CAD/AVL Central Software GUI. 

 
The Bulk Data Gateway Software shall continue to attempt scheduled bulk data downloads to the 
VLU of the MDC on vehicles, until an acceptance receipt is received from the VLU. 
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The Bulk Data Gateway Software shall receive bulk data uploads and send an acknowledgement 
of receipt to the vehicle after receiving a bulk data upload. 

 
CAD/AVL Central Software Integration 

 
The Bulk Data Gateway Software shall be interfaced with the CAD/AVL Central Software to 
receive bulk data files to be downloaded to vehicles, and to send bulk data files uploaded from 
vehicles. 

 
Once the Bulk Data Gateway Software receives a file from the CAD/AVL Central Software, it 
shall send an acknowledgement of receipt. 

 
Once the Bulk Data Gateway Software receives an acknowledgement of receipt from the 
CAD/AVL Central Software after sending a file, it shall delete the file. 

 
MDC and MCGR Integration 

 
The Bulk Data Gateway Software shall be interfaced with the MDC via the MCGR to receive 
bulk data files uploaded from vehicles and to send bulk data files to be downloaded to vehicles. 

 
Once the Bulk Data Gateway Software receives a file from the MDC, it shall send an 
acknowledgement of receipt. 

 
Performance Specifications 

 
The Bulk Data Gateway Software shall comply with the non-functional (performance) 
requirements in Specification 100 – General Provisions. 

 
Warranty Requirements 

 
The Bulk Data Gateway Software is covered under the warranties set forth in Specification 
400 – Technical Support and Warranty Services. 

 
 
 
CONSTRUCTION METHODS 

 
 
Delivery, Storage, and Handling 

 
The Contractor shall be responsible for protecting the media containing the Bulk Data Gateway 
Software from damage during fabrication, shipping, storage, installation, testing and 
acceptance.  The Contractor shall be responsible for replacing any damaged media. 

 
Installation 

 
The Contractor shall install the Bulk Data Gateway Software on the BOC Servers (specified in 
Specification 535 – Server) and configure the software for immediate use. The Contractor shall 
acquire all needed permits and licenses before software installation. 
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The Bulk Data Gateway Software shall be delivered in a ready-to-run form, including all 
necessary utility programs and documentation. 

 
The Bulk Data Gateway Software shall be capable of running in an active directory environment. 
System applications shall be capable of running concurrently with other installed programs. 

 
The Contractor shall be responsible for resolving any compatibility issues between software and 
any other existing Department software or systems.  The Contractor shall confirm that software 
installation, including all third-party applications, will not negatively impact the operations of 
existing Department software applications available over the internal network. 

 
Security/Maintenance 

 
Security and maintenance utilities shall be implemented to comply with the System Security Plan 
requirements stated in Specification 100 – General Provisions. Such utilities shall be capable of 
monitoring the Bulk Data Gateway Software to identify security or maintenance issues such as 
unauthorized security breaches, software component failures, etc. 

 
Documentation and Training 

 
The Contractor shall provide all necessary and appropriate technical and user documentation for 
the Bulk Data Gateway Software, which shall cover the functional features, technical 
information, training, help, and maintenance information, in conformance with the documentation 
requirements in Specification 100 – General Provisions. 

 
The Contractor shall provide all necessary and appropriate operational and maintenance training 
for the Bulk Data Gateway Software, in compliance with the Training requirements in 
Specification 300 – Training. Training courses for the Bulk Data Gateway Software shall include, 
but not be limited to, maintenance training to systems administrators and IT staff. 

 
Testing 

 
The Bulk Data Gateway Software shall comply with the testing requirements stated in the 
Specification 201 – Factory Acceptance Tests, Specification 202 – Prototype Demonstration Test, 
Specification 203 – On-board Equipment Pilot Test, Specification 204 – System Demonstration 
Test, Specification 205 – Installation Tests, Specification 206 – Software Integration, 
Specification 207 – Integration Test, and Specification 208 – Acceptance Test. 
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SPECIFICATION 553 – CAD/AVL CENTRAL SOFTWARE 

 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, and testing the Computer-Aided 
Dispatch/Automatic Vehicle Location (CAD/AVL) Central Software, including all licences, for 
use by authorized users at the Busway Operations Center (BOC), and remote users. 

 
The CAD/AVL Central Software will be the interface for busway administration, management, 
and dispatch staff to monitor and manage the operation of: 
 all transit vehicles operating on busway routes; and 

 

 all equipped non-revenue vehicles operating along the busway performing 
maintenance and supervisory functions. 

 
 
References and Standards 

The following standards shall apply for the following categories: 

Transit Control Center Standards 
 

 NTCIP 1405 – Transit Communications Interface Profiles – Standard on Spatial 
Representation (SP) Objects 

 

 NTCIP 1407 – Transit Communications Interface Profiles – Standard on Control 
Center (CC) Objects 

 
 
Software Development Standards 

 
The software shall be developed in accordance with recognized standards such as: 

 
 IEEE SA – 1455-1999 – IEEE Standard for Message Sets for Vehicle/Roadside 

Communications 
 

 IEEE SA – 1488-2000 – IEEE Standard for Message Set Template for Intelligent 
Transportation Systems 

 

 IEEE SA – 1489-1999 – IEEE Standard for Data Dictionaries for Intelligent 
Transportation Systems 
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MATERIALS 

 
 
General 

 
The CAD/AVL Central Software shall be made available for users in the BOC such as busway 
dispatchers or system administrators, users in the field such as supervisors, and users at a ‘home’ 
operating company’s control center, via a user-friendly Graphical User Interface (GUI). 

 
The CAD/AVL Central Software shall include all required application software (subject to 
approval by the Engineer) for a fully functioning CAD/AVL System. 

 
A “desktop client” shall be provided to allow access to the CAD/AVL Central Software to users 
in the BOC. A “thin client” program shall be provided to allow remote access to the CAD/AVL 
Central Software to users outside of the BOC. 

 
The CAD/AVL Central Software shall be interfaced with: 
 The Mobile Data Computers (MDC) on busway vehicles via the Cellular and Bulk 

Data Gateways (refer to Specification 564 – Mobile Data Computers, Specification 
555 – Cellular Data Communications Gateway Software, Specification 552 – Bulk 
Data Gateway Software), 

 

 The On-board Processing Devices on non-revenue vehicles via the Cellular and Bulk 
Data Gateways (refer to Specification 566 – Non-Revenue Vehicle Equipment), 

 

 The scheduling software (Trapeze FX – Version 11) at each “home” operating 
agency, 

 

 The Automatic Passenger Counter (APC) Management Software (refer to 
Specification 551 – APC Management Software), 

 

 The Traveler Information Software (refer to Specification 559 – Traveler Information 
Software), and 

 

 The Automatic Voice Annunciation (AVA) and Trigger Location Software (refer to 
Specification 570 – AVA and Trigger Location Software). 

 
 
The work to establish the integration of software shall be accomplished as part of the Software 
Integration work (refer to Specification 206 – Software Integration). 

 
The hardware required to support the CAD/AVL Central Software is specified in the following 
specifications: Specification 535 – Server and Specification 540 – Workstation. 

 
The CAD/AVL Central Software shall comply with the general software requirements in 
Specification 100 – General Provisions. 
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Manufacturer Requirements 

 
The Manufacturer shall, in the past 5 years, have successfully provided similar software for at 
least three (3) public transit agencies where the software monitors at least fifty (50) vehicles in 
maximum service. 

 
Functional Requirements 

 
General 

 
The CAD/AVL Central Software shall incorporate a core CAD/AVL application to perform the 
following functions: 

 
 MDC Logon Verification for transit vehicles 

 

 Location Tracking for transit and non-revenue vehicles 
 

 Route and Schedule Adherence Tracking for revenue vehicles 
 

 Location Playback for transit vehicles 
 

 Text Messaging for transit vehicles 
 

 Overt and Covert Alarm Handling for transit vehicles 
 

 Event Reporting for transit vehicles 
 

 Data Logging and Retrieval 
 

 Reporting 
 

 Vehicle Headsign Message Generation for transit vehicles 
 

The CAD/AVL Central Software shall accommodate the Busway vehicle fleet, including all 
transit, as well as non-revenue vehicles (such as supervisory and maintenance vehicles), as 
specified in Specification 100 – General Provisions.  The CAD/AVL Central Software shall be 
expandable to accommodate a minimum vehicle fleet of 500 vehicles. The CAD/AVL Central 
Software shall also have the ability to scale and expand to incorporate additional users and/or 
additional functionality in accordance with the provisions of the software licensing agreement. 

 
The CAD/AVL Central Software shall incorporate a relational database manager (RDBM) 
software package. The RDBM software shall include the necessary tools to customize reports, 
customize queries, generate reports and integrate with other commonly used software packages. 
The RDBM software shall be used to configure all database tables, relationships, queries, reports, 
forms and automated data procedures. All necessary data dictionaries and database schema shall 
be provided. 

 
Utilities shall be provided to support archive and restore functions for older data. The CAD/AVL 
Central Software shall provide a comprehensive purge capability that minimizes database storage 
requirements and purges archived records from online storage. 
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Graphical User Interface (GUI) 

 
The CAD/AVL Central Software shall incorporate a Graphical User Interface (GUI) to display 
information to users and accept user input in a clear, logical manner. 

 
The GUI shall support three types of display formats: map displays, schematic route displays, and 
tabular displays. 

 
The GUI shall support concurrent display of multiple windows, including map display windows 
or tabular windows. 

At a minimum, the GUI shall support function key assignments, paging, scrolling, and shortcuts. 

The GUI shall support repositioning and resizing each window as desired to present the 
maximum amount of useable information. 

Map Display 

The CAD/AVL Central Software shall support a Geographical Information System (GIS)-based 
map display. 

 
At a minimum, the map shall display the following major features and information along the 
busway service area and the surrounding New Britain-Hartford region: 

 
 All operating agency garages, offices, and driver relief points in the service area. 

 

 All street features (freeways, highways, major streets, and minor streets), as well as 
street names. 

 

 Railroads and railroad stations. 
 

 All major water features (rivers, lakes, etc.). 
 

 Transit centers, bus stops, bus routes, time points, transfer points and paratransit 
service areas. 

 

 Region and city boundaries. 
 

 Major landmarks, including: 
 

 Hospitals 
 

 Malls/major shopping centers 
 

 Maintenance and operations facilities 
 

 Police and fire stations 
 

 Schools and universities 
 
 
The CAD/AVL Central Software shall display agency configured map overlays such as trip/route 
patterns on the GIS base map. 
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The CAD/AVL Central Software shall support map import and conversion functions to allow for 
periodic updates of the maps from maintained GIS map sources available to the Department. 

 
The CAD/AVL Central Software shall be capable of displaying all logged-in transit vehicles as 
icons on the map display, positioned to accurately indicate real-time vehicle location and 
direction of travel. 

 
The CAD/AVL Central Software shall be capable of displaying all non-revenue vehicles as icons 
on the map display, positioned to accurately indicate real-time vehicle location. 

 
The CAD/AVL Central Software shall define a minimum of eight (8) types of icons for specific 
groups of vehicles, i.e., fixed route, paratransit, special service/event, supervisor, maintenance, 
and administrative. Icons shall change color to indicate the status of the vehicles, emergency 
alerts, silent alarms, schedule status, and/or age or vehicle condition (last update), etc. Encoded 
symbols shall be used to facilitate user understanding. 

 
The vehicle icons shall be updated with the latest reported vehicle locations. Distinct symbols or 
colors shall be used in the vehicle icons to indicate vehicle status. At a minimum the vehicle 
status shall be defined as: out of service; on-time; late; early; on-route; off-route; overt alarm; 
covert alarm. The CAD/AVL Central Software shall also allow a display of the ‘trail’ of where 
the vehicle has been when required. 

 
Icon display parameters, symbols, colors, and vehicle trail persistence shall be agency 
configurable. 

 
The CAD/AVL Central Software shall support the ability to click on a vehicle icon to display 
vehicle ID, operator ID, schedule adherence information, and time since the last location report 
was received. The user shall also be able to select a vehicle for subsequent action (such as 
sending a text message or creating an event) or to open its last location report. 

 
The CAD/AVL Central Software shall support zooming the map display, as a minimum, to: 
overall coverage area, individual routes, center on a vehicle, or zoom to a desired magnification 
factor. The CAD/AVL Central Software shall allow the user to define zoom areas and activate 
them from an agency configurable list. The CAD/AVL Central Software shall allow a user to 
zoom the map display to a route by picking from a list of all active routes. The CAD/AVL 
Central Software shall allow a user to zoom the map display to and center on a vehicle by picking 
from a list of all logged in vehicles. The CAD/AVL Central Software shall be capable of 
automatically adjusting the level of detail to minimize cluttering the map display, when zoomed. 

 
The CAD/AVL Central Software shall support activation of agency configurable filters, to 
control which information is displayed on the map. 

 
The CAD/AVL Central Software shall allow the user to calculate the distance along a line drawn 
on the map as a sequence of straight lines between points. 



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

Page 6 of 19 Specification 553 – CAD/AVL Central Software 

 

 

 
Schematic Route Display 

 
The CAD/AVL Central Software shall support a schematic representation of individual bus 
routes, with all logged in vehicles displayed as icons, positioned to indicate real-time vehicle 
location, and direction of travel. The vehicle icons shall be updated with the latest reported 
vehicle locations. Distinct symbols or colors shall be used in the vehicle icons to indicate vehicle 
status. At a minimum the vehicle status shall be defined as: out of service; on-time; late; early; 
on-route; off-route; overt alarm; covert alarm. The CAD/AVL Central Software shall also allow a 
display of the ‘trail’ of where the bus has been when required. Icon display parameters, symbols, 
colors, and vehicle trail persistence shall be agency configurable. 

 
The CAD/AVL Central Software shall support the ability to click on a vehicle icon to display 
vehicle ID, operator ID, schedule adherence information, and time since the last location report 
was received. The user shall also be able to select a vehicle for subsequent action (such as 
sending a text message or creating an event) or to open its last location report. 

 
Tabular Display 

 
At a minimum, the CAD/AVL Central Software shall support tabular displays of the following 
information: 
 Schedule assignments 

 

 All vehicle pull-outs for the day from every garage. Pull-outs shall be automatically 
removed from the display once the vehicle has pulled out. 

 

 All vehicle pull-ins for the day from every garage. Pull-ins shall be automatically 
added to the display once the vehicle has pulled in. 

 

 Latest locations and status for all logged in vehicles 
 

 Latest locations and status for all logged in vehicles on a particular route 
 

 Events and Alarms 
 

 Text messages 
 

 Automatic passenger counts 
 

 Reports 
 
 
The CAD/AVL Central Software shall highlight vehicle IDs using distinct symbols, text styles, or 
colors to indicate vehicle status. At a minimum the vehicle status shall be defined as: out of 
service; on-time; late; early; on-route; off-route; overt alarm; covert alarm. Display parameters 
including symbols, text styles, and colors shall be agency configurable. 

 
The CAD/AVL Central Software shall support sorting of all information in tabular format by any 
field. 

 
The CAD/AVL Central Software shall support filtering of all information in tabular format by 
any field. 
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The CAD/AVL Central Software shall support the ability to select a vehicle ID from a table for 
subsequent action (such as sending a text message or creating and an event) or to open its last 
location report. 

 
CAD/AVL Central Software Logon and Logoff 

 
The CAD/AVL Central Software shall support a logon, logoff feature that is password protected 
and shall allow a user to logon to a specific user access level. The CAD/AVL Central Software 
shall allow users to log on to the system with varying privileges depending on their access level. 
Access levels may include, but are not limited to: 

 
 BOC System Administrator 

 

 BOC Dispatcher 
 

 BOC Read-only dispatcher 
 

 Busway Supervisor 
 

 ‘Home’ Operating Company Dispatchers 
 
 
The CAD/AVL Central Software shall allow users logged in as system administrators to assign 
specific privileges to each access level; add, remove, or change access levels; assign access levels 
to each user; and add/remove users. 

 
Once a user is logged on to the CAD/AVL Central Software via a desktop client on a 
workstation, the CAD/AVL Central Software shall enable automatic logon to other software 
packages installed on that workstation, including the APC Management Software, Traveler 
Information Software, CCTV Camera Management Software, and the Emergency Callbox 
Management Software. 

 
When a user logs off the CAD/AVL Central Software, the software shall automatically send a log 
off request to all software installed on that machine, that were automatically logged on when the 
user logged on to the CAD/AVL Central Software. 

The CAD/AVL Central Software shall support at least thirty (30) concurrent users. 

MDC Logon Verification 
 
The CAD/AVL Central Software shall be capable of receiving and validating a logon request 
from an MDC, if the operator ID and run ID are valid and not already logged in on another MDC, 
and otherwise responding that it is an invalid login attempt. 

 
The CAD/AVL Central Software shall receive and immediately process a logoff message from an 
MDC. 
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Location Tracking 

 
The CAD/AVL Central Software shall receive location reports from the MDC on each transit 
vehicle whenever sent by the vehicle MDC. 

 
The CAD/AVL Central Software shall receive location reports from the On-board Processing 
Device on each non-revenue vehicle whenever sent. 

The CAD/AVL Central Software shall store and display location reports in a tabular format. 

Based on the information received from the location reports, the CAD/AVL Central Software 
shall display real-time locations of both the transit vehicles and non-revenue vehicles on the map 
display and schematic route display. For this requirement, real-time shall be defined as a delay of 
less than one (1) second between of location reports and display of locations. 

 
Route and Schedule Adherence Tracking 

 
The CAD/AVL Central Software shall receive reported schedule adherence information from the 
latest reports from MDCs. Based on agency configurable thresholds, the system shall use the 
reported schedule adherence data to designate when vehicles are “early,” “late” or “on time.” 
Based on agency configurable thresholds, the system shall use the reported route adherence data 
to designate when vehicles are off-route. 

 
The CAD/AVL Central Software shall display the schedule adherence and route adherence status 
of vehicles on map and tabular displays by highlighting vehicle icons or vehicle IDs using 
distinct symbols, text styles, or colors. Display parameters including symbols, text styles, and 
colors shall be agency configurable. 

 
The CAD/AVL Central Software shall notify the user visually and audibly when a vehicle moves 
off route. Off-route alarms shall be self-extinguishing after an agency configurable time. 

 
Location Playback 

 
The CAD/AVL Central Software shall allow a user to replay and review the chronological 
sequence of reported locations for a selected vehicle over a selected time period from historical 
data on the map display or the schematic route display. 

 
The CAD/AVL Central Software shall allow selection of any time period for the historical data. 
The CAD/AVL Central Software shall provide controls to view the entire sequence of reported 
locations from the beginning of the selected time period or to step through the sequence 
incrementally, forwards or backwards. 

 
The CAD/AVL Central Software shall allow replay for a single vehicle, selected set of vehicles 
or all vehicles on the selected map display for selected time period. 

 
The replay data shall include location reports, schedule adherence status and on-route status. 



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

Page 9 of 19 Specification 553 – CAD/AVL Central Software 

 

 

 

 
 
The CAD/AVL Central Software shall allow the ability to use playback without exiting from the 
current CAD/AVL operational view. 

 
The CAD/AVL Central Software shall be able to be store a playback in a standard video format 
that can be exported for viewing on any computer equipped to view that video format. 

 
Text Messaging 

 
The CAD/AVL Central Software shall accept text messages sent from MDCs on vehicles. 

 
The CAD/AVL Central Software shall allow a user to view received text messages in a tabular 
display that also indicates the vehicle ID and the time the message was sent. The CAD/AVL 
Central Software shall clearly indicate text messages that have not been viewed, and shall 
automatically mark them as read once a dispatcher views the text message. The CAD/AVL 
Central Software shall allow a dispatcher to mark a viewed text message as unread. The 
CAD/AVL Central Software shall allow users to archive viewed text messages. Unread text 
messages shall not be allowed to be archived until they are viewed. 

 
The CAD/AVL Central Software shall allow users to reply to a received message, by sending a 
text message back to the MDC on the vehicle from which the message was received. 

 
The CAD/AVL Central Software shall allow a user to send a text message to a MDC on a single 
vehicle, a predefined group of vehicles, all vehicles within an area selected on the map display, 
all vehicles operating on the same route, run or block, or an ad-hoc group of vehicles. 

 
The CAD/AVL Central Software shall allow a user to create a text message, by selecting one of a 
set of agency configurable predefined messages or by manually entering text. 

 
The CAD/AVL Central Software shall allow agency staff logged on with appropriate privileges 
to add, edit, delete, or reorder the listing of predefined text messages on the CAD/AVL Central 
Software. 

 
The CAD/AVL Central Software shall allow for any message sent by a user to MDC(s) to be 
flagged as requiring vehicle operator acknowledgement or a Yes/No response and shall allow a 
user to view a list of such messages that have not yet been acknowledged or responded to. 

 
Overt Alarm Handling 

 
When an overt alarm message is received from an MDC on a vehicle, the CAD/AVL Central 
Software shall create an overt alarm event, display it in the event tracking table to all users, and 
notify them using agency configurable visual and audio alerting methods. Overt alarm alerts shall 
continue until acknowledged by the user. Once a user selects the overt alarm event, the 
CAD/AVL Central Software shall indicate this to that and all other users. The CAD/AVL Central 
Software shall allow the user to end the overt alarm event at any time. 
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The CAD/AVL Central Software shall send signals back to the MDC that generated the alarm 
when a user has selected the event and when the event has been ended. 

 
The CAD/AVL Central Software shall allow a vehicle in overt alarm mode to send location 
reports more frequently. The frequency of reports shall be agency configurable. 

 
The CAD/AVL Central Software shall display vehicles in overt alarm mode using a distinctly 
identifiable agency configurable symbol or color in the selected map display. 

 
Covert Alarm Handling 

 
When a covert alarm message is received from an MDC on a vehicle, the CAD/AVL Central 
Software shall create a covert alarm event, display it in the event tracking table to all users, and 
notify them using agency configurable visual and audio alerting methods. Covert alarm alerts 
shall continue until acknowledged by a user. Once one of the users selects the covert alarm event, 
the CAD/AVL Central Software shall indicate this to that and all other users. The CAD/AVL 
Central Software shall allow the user to end the covert alarm event at any time. 

 
The CAD/AVL Central Software shall send signals back to the MDC that generated the alarm 
when a user has selected the event and when the event has been ended. 

 
During a covert alarm event, the CAD/AVL Central Software shall not allow users to send text 
messages to the MDC that generated the alarm, but all other location reporting and schedule/route 
adherence monitoring abilities shall remain operational. 

 
The CAD/AVL Central Software shall allow a vehicle in covert alarm mode to send location 
reports more frequently. The required frequency of such reports shall be agency configurable. 

 
The CAD/AVL Central Software shall display vehicles in covert alarm mode using a distinctly 
identifiable agency configurable symbol or color in the selected map display. 

 
Event Reporting 

 
The CAD/AVL Central Software shall allow authorized users to select an event to form the basis 
for an event report, with the event report form auto-populated with all information already known 
in the system about the event. Event information shall include as a minimum: event type; location; 
closure impacts; injuries; who declared it, and times of event. Information contained in an event 
report shall be agency configurable. Types of events may include: 
 Accident involving the bus 

 

 Accident affecting traffic flow 
 

 Mechanical interference 
 

 Maintenance alerts 
 

 Overt alarm message 
 

 Covert alarm message 
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 Passenger medical emergency 

 

Certain types of events shall be graphically displayed with a distinctly identifiable agency 
configurable symbol or color on the map. 

 
The CAD/AVL Central Software shall be capable of transmitting event information to on-board 
MDCs of vehicles that will be affected by the event. The type of information sent to on-board 
MDCs during different types of events shall be agency configurable. 

 
The CAD/AVL Central Software shall make one central event report accessible from the server 
so everyone sees the same current report information, but only one instance of the report shall be 
available for modification at a time. 

 
The CAD/AVL Central Software shall allow authorized users to modify an active event report, 
with other system users limited to read-only access. 

 
The CAD/AVL Central Software shall allow the user to view a list of currently active event 
reports in an event tracking table that can be sorted by date/time, event type, or initiating user. 
The active event report shall be able to be repeatedly accessed and modified, until it is marked 
closed after which further modifications shall not be possible. 

 
The CAD/AVL Central Software shall allow the selected event report to appear in a separate 
window and be available for editing. 

 
The CAD/AVL Central Software shall track the user and date/time when the event report is 
created, modified or closed. 

 
The CAD/AVL Central Software shall allow authorized users to close an active event report. The 
user shall be able to select from a list of currently active event reports, which can be sorted by 
date/time, event type, or initiating user. The user shall be asked to confirm the selected event 
report before the event is closed. 

 
The event tracking table shall indicate, for each event report, the date/time of creating the report, 
the event type, the initial event text, the initiating user, the date/time of each subsequent 
modification, each modified version of the text, the modifying user, the date/time the event was 
closed, and the closing user. 

 
Data Logging and Retrieval 

 
The CAD/AVL Central Software shall support the storage and archiving of the following 
information in a historical database: 
 All information exchanged with MDCs on vehicles including location data, 

route/schedule adherence data, logon/logoff data, overt alarms, covert alarms, text 
messages, and APC data. 

 

 All information exchanged with Non-Revenue Vehicle Equipment on non-revenue 
vehicles including location data and diagnostic data. 
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 All information generated by the CAD/AVL Central Software including user logons 

and logoffs, messages, events. 
 
 
The system shall store CAD/AVL time-related data with a resolution of seconds, but enable its 
display in hours and minutes format. 

 
The information contained in the historical database shall be made available for retrieval, analysis, 
display, and printing. The information shall be stored in a manner that allows direct access by the 
software for at least ninety (90) days. 

 
The CAD/AVL Central Software shall stamp stored data with the time and date, and include 
sufficient information to enable selective sorting and retrieval based on user specified selection 
criteria. At a minimum, the following sorting and selection criteria shall be supported for 
accessing the historical data from both the online and archived storage: date and time, GPS 
latitude/longitude, vehicle ID, run ID, block ID, operator ID, user ID, stop ID, APC data, and 
event type (where needed). 

 
The CAD/AVL Central Software shall allow data items in the historical database to be read-only 
with modification only permitted to individual pre-defined fields. 

 
The CAD/AVL Central Software shall include a means of archiving transaction data, or restoring 
data from an archive, while the system is in operation. It shall not be necessary to shut down the 
database to perform a successful backup or restore operation. 

 
Reporting 

 
At a minimum, the CAD/AVL Central Software shall allow the following standard reports to be 
created based on the CAD/AVL data: 

 
 National Transit Database (NTD) annual reports in accordance with Federal Transit 

Administration (FTA) rules 
 

 On time performance 
 

 Active fleet (weekday and weekend) 
 

 Productivity 
 

 Number of events/accidents 
 

 Lost service time, by event type 
 
 
The CAD/AVL Central Software shall also allow reporting of actual revenue-hours, revenue- 
miles, layover-hours, deadhead-hours, deadhead-miles, actual-hours, and actual-miles. Deadhead 
should be broken down between to/from garage and interline types. 

 
The CAD/AVL Central Software shall allow authorized users to configure the information 
contained in the standard reports and their format. 
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The CAD/AVL Central Software shall have the capability to generate reports based on exceptions 
in accordance with agency configurable thresholds for various CAD/AVL components. 

 
The CAD/AVL Central Software shall have the capability to generate ad-hoc reports based on 
stored CAD/AVL data. 

 
The CAD/AVL Central Software shall use standard reporting tools (e.g. Crystal Reports or MS 
Access) and shall have the ability to export data into file formats that can be viewed and edited 
with standard office software (e.g. Microsoft Word and Excel). 

 
Vehicle Headsign Message Generation 

 
The CAD/AVL Central Software shall support the generation of text messages for display on 
vehicle headsigns. A text message generation screen shall provide the option of selecting a 
message from a list of canned messages or entering a free-form message manually. 

 
The CAD/AVL Central Software shall maintain an agency configurable library of predefined text 
messages. Predefined messages could include route number, route name, “OUT OF SERVICE”, 
“FROM GARAGE”, and “IN TRAINING”. These messages may also include: public 
information, safety information and general transit information. The CAD/AVL Central Software 
shall ensure that a user is not allowed to enter a free-form message or configure a predefined 
message that exceeds a configurable character limit. 

 
The CAD/AVL Central Software shall allow the user to assign a message to a specific vehicle, set 
of vehicles, trip, route, and/or run. 

 
The CAD/AVL Central Software shall allow users to assign different messages to a revenue trip 
on run, a deadhead trip from the garage, a deadhead trip to the garage, and interlining between 
revenue trips. 

 
Bulk Data Files 

 
The CAD/AVL Central Software shall prepare bulk data files (including schedule data, headsign 
display messages, or firmware updates when required) for download to on-board MDCs 
periodically, as controlled by users. 

 
The CAD/AVL Central Software shall download bulk data files to on-board MDCs automatically 
at certain dates or times or when instructed by a user, using the Bulk Data Gateway software. 

 
The CAD/AVL Central Software shall allow bulk data files from on-board MDCs to be uploaded 
as and when required, using the Bulk Data Gateway software. 

 
The CAD/AVL Central Software shall prepare bulk data files (including firmware updates when 
required) for download to On-board Processing Devices periodically, as controlled by users. 



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

Page 14 of 19 Specification 553 – CAD/AVL Central Software 

 

 

 
The CAD/AVL Central Software shall download bulk data files to On-board Processing Devices 
automatically at certain dates or times or when instructed by a user, using the Bulk Data Gateway 
software. 

 
The CAD/AVL Central Software shall allow bulk data files from On-board Processing Devices to 
be uploaded as and when required, using the Bulk Data Gateway software. 

 
Cellular Data Communications Gateway Integration 

 
The CAD/AVL Central Software shall be interfaced with the Cellular Data Communications 
Gateway to enable transmission of all real-time incoming and outgoing messages (including 
logon/logoff requests, passenger counts, location information, schedule adherence information, 
route adherence information, text messages, alarm messages, and event messages) and bulk data 
files between the CAD/AVL Central Software and the MDCs via the cellular data communication 
networks. 

 
The CAD/AVL Central Software shall be interfaced with the Cellular Data Communications 
Gateway to enable transmission of all real-time incoming and outgoing messages (including 
location reports) and bulk data files between the CAD/AVL Central Software and the On-board 
Processing Devices via the cellular data communication networks. 

 
The CAD/AVL Central Software shall be interfaced with the Cellular Data Communications 
Gateway to enable transmission of bulk data files between the CAD/AVL Central Software and 
the On-board Processing Devices. 

 
Bulk Data Gateway Integration 

 
The CAD/AVL Central Software shall be interfaced with the Bulk Data Gateway to enable 
transmission of bulk data files between the CAD/AVL Central Software and the MDCs via the 
WLAN. 

 
It is anticipated that the WLAN network may not be available at the start of service. For the 
period that the WLAN network is not available, the cellular network shall be used for exchange 
of bulk data. 

 
Scheduling Software Integration 

 
The CAD/AVL Central Software shall support entering schedule information both manually and 
automatically through a download from another computer, through a LAN, or through removable 
media. 

 
The CAD/AVL Central Software shall support the file formats in which the schedules are made 
available by the Trapeze FX - Version 11 scheduling software at each “home” operating agency. 

 
The CAD/AVL Central Software shall be interfaced with the scheduling software (Trapeze FX - 
Version 11) at each “home” operating agency to: 
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 Automatically update schedules in the CAD/AVL Central Software after they are 

changed in the scheduling software. 
 

 Automatically update the vehicle/block assignments in the CAD/AVL Central 
Software as they made by the home agency in the scheduling software. 

 

 Automatically update operator run assignments and background information as they 
are made by the home agency in the scheduling software. 

 
 
The CAD/AVL Central Software shall allow updates to the schedule from the scheduling 
software to be downloaded periodically, as controlled by users. 

 
MDC Integration 

 
The CAD/AVL Central Software shall be capable of sending and receiving various message types 
from the MDC including logon/logoff requests, vehicle headsign display messages, passenger 
counts, location information, schedule adherence information, route adherence information, text 
messages, alarm messages, and event messages. 

 
The CAD/AVL Central Software shall allow agency staff logged on with appropriate privileges 
to configure, add, edit, delete, or reorder the listing of predefined text messages on MDCs. 

 
The CAD/AVL Central Software shall allow agency staff logged on with appropriate privileges 
to remotely logon to any vehicle MDC. 

 
Non-Revenue Vehicle Equipment Integration 

 
The CAD/AVL Central Software shall be capable of receiving location and diagnostic data from 
the On-board Processing Devices. 

 
The CAD/AVL Central Software shall be capable of sending firmware updates to the On-board 
Processing Devices. 

 
APC Management Software Integration 

The CAD/AVL Central Software shall receive and store APC data package from the MDCs. 

The CAD/AVL Central Software shall accumulate incoming APC data packages from the 
vehicles over an agency configurable period of time before they are forwarded to the APC 
Management Software. 

 
Traveler Information Software Integration 

 
The CAD/AVL Central Software shall periodically provide vehicle route/trip assignments and 
schedule updates to the Traveler Information Software. 
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The CAD/AVL Central Software shall provide a real-time output of the current location and 
route/schedule adherence for all vehicles, for use by the Traveler Information Software. 

 
AVA and Trigger Location Software Integration 

 
The CAD/AVL Central Software shall periodically provide vehicle route/trip assignments and 
schedule updates to the AVA and Trigger Location Software. 

 
XML Data Feed Acceptance 

 
The CAD/AVL Central Software shall be capable of accepting an XML data feed of vehicle 
locations from other systems in real-time. The format of this incoming data feed shall be finalized 
by the Contractor in discussion with Department during Design Review.  The CAD/AVL Central 
Software shall be capable of displaying vehicle location from the data feed in schematic route 
display, map display or tabular display in real-time. For this requirement, real-time shall be 
defined as a delay of less than one (1) second between receipt of XML data feed from external 
source and display of data. 

 
Performance Requirements 

 
The CAD/AVL Central Software shall comply with the non-functional (performance) 
requirements in Specification 100 – General Provisions. In addition, the installed versions of the 
CAD/AVL Central Software application shall meet the following performance criteria under full 
system loading: 

 
 All windows with non-paging data shall open and populate with data within three (3) 

seconds; 
 

 All windows with paging data shall open and populate with the initial data within 
three (3) seconds and thereafter page updates shall be retrieved within one (1) second; 

 

 Database searches for a single record shall be completed within five (5) seconds; 
 

 Mouse cursor movements shall be smooth; 
 

 Dragging of the cursor bar for a scrollable list shall cause instantaneous redisplay of 
the list in time with the movement of the cursor bar. 

 

 The system shall provide the ability to recall and redraw maps (maps that are 
configured and exist on a screen, although covered by another window) in no more 
than two (2) seconds. 

 

 The system shall incorporate latency parameters for each type of message inbound 
and outbound dependent on message priority. For example some latency parameters 
could be: 

 

a) Emergency Activation – five (5) seconds 
b) Text Message – twenty (20) seconds 

c) Vehicle Overt Alarm – twenty (20) seconds 
 

d) Vehicle Schedule Adherence Notification – ten (10) seconds 

e) Outbound Advisory Message – ten (10) seconds 
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f) Vehicle Symbol Update on Map – three (3) seconds 

 
 
Warranty Requirements: 

 
 
The CAD/AVL Central Software is covered under the warranties set forth in Specification 400 
– Technical Support and Warranty Services. 

 
 
CONSTRUCTION METHODS 

 
 
Delivery, Storage, and Handling 

 
The Contractor shall be responsible for protecting the media containing the CAD/AVL Central 
Software from damage during fabrication, shipping, storage, installation, testing and 
acceptance.  The Contractor shall be responsible for replacing any damaged media. 

 
Installation 

 
The Contractor shall install the CAD/AVL Central Software on the BOC Servers. The Contractor 
shall acquire all needed permits and licenses before software installation. 

 
The Contractor shall install the desktop clients on a minimum of three (3) dispatch workstations 
at the BOC. The Contractor shall configure the desktop clients for immediate use by at least two 
(2) system administrators and six (6) dispatchers. 

 
The Contractor shall install and configure the thin client for immediate use by at least two (2) 
system administrators and four (4) additional users through a remote workstation, laptop or tablet. 

 
The Contractor shall install and configure the thin client for immediate use by at least two (2) 
users through the Workstation installed at the New Britain Station. 

 
The CAD/AVL Central Software shall be delivered in a ready-to-run form, including all 
necessary utility programs and documentation.  Utilities for data storage allowing direct access, 
data archival and restore functions for older data shall be provided. 

 
To the greatest extent possible, industry proven software packages shall be utilized to provide the 
functionalities specified in this document. Each such software package shall be identified in the 
proposal. The proposal shall state the purpose of the software package, where it will be used, and 
how it will be used. If one software package is required to interface with another software 
package, the interface shall be documented and supported by flowcharts or block diagrams as 
appropriate. 

 
For software licensing, a minimum of thirty (30) concurrent seat licenses or an enterprise site 
licensing solution shall be provided. The Contractor shall identify all necessary third-party 
software and associated licenses as part of their proposal. 

 
Upon installation and configuration, the CAD/AVL Central Software shall be capable of being 
accessed from anywhere within the BOC’s internal computer network by authorized system users 
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using the desktop client or the thin client. 
 
The CAD/AVL Central Software shall be capable of running in an active directory environment. 
System applications shall be capable of running concurrently with other installed programs. 

 
The Contractor shall be responsible for resolving any compatibility issues between software and 
any other existing Department software or systems.  The Contractor shall confirm that software 
installation, including all third-party applications, will not negatively impact the operations of 
existing Department software applications available over the internal network. 

 
Security/Maintenance 

 
Security and maintenance utilities shall be implemented to comply with the System Security Plan 
Requirements stated in Specification 100 – General Provisions. Such utilities shall be capable of 
monitoring the CAD/AVL Central Software to identify security or maintenance issues such as 
unauthorized security breaches and software component failures. 

 
Documentation and Training 

 
The Contractor shall provide all necessary and appropriate technical and user documentation for 
the CAD/AVL Central Software, which shall cover the functional features, technical information, 
training, help, and maintenance information, in compliance with the documentation requirements 
in Specification 100 – General Provisions. 

 
The Contractor shall provide all necessary and appropriate operational and maintenance training 
for the CAD/AVL Central Software in compliance with the Training requirements in 
Specification 300 – Training. 

 
Training courses for the CAD/AVL Central Software shall include but are not limited to the 
following: 
 Computer Aided Dispatch Training 

 

 System Administration Training 
 

 Remote User Training 
 

 Data Analysis and Report Generation Training 
 

 Maintenance Training 
 
 
Testing 

 
The CAD/AVL Central Software shall comply with the testing requirements stated in 
Specification 201 – Factory Acceptance Tests, Specification 202 – Prototype Demonstration Test, 
Specification 203 – On-board Equipment Pilot Test, Specification 204 – System Demonstration 
Test, Specification 205 – Installation Tests, Specification 206 – Software Integration, 
Specification 207 – Integration Test, and Specification 208 – Acceptance Test. 

 
The Contractor shall be responsible for all testing that may be required to establish approval and 
acceptance of the CAD/AVL Central Software. 
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SPECIFICATION 554 – CCTV CAMERA MANAGEMENT SOFTWARE 

 
 
 
 
DESCRIPTION 

 
 
General 

 
This item shall consist of furnishing, installing, integrating and testing the CCTV Camera 
Management Software, including all licenses, for use by authorized users at the Busway 
Operations Center (BOC). 

 
The CCTV Camera Management Software will provide access to all the video data stored on the 
Network Video Recorder (NVR). 

 
The Camera management software shall configure camera video into channels recorded onto the 
NVRs. 

 
The Camera Management Software shall organize camera channels from the network into views 
for monitoring at the BOC through the Video Display Processor. 

 
References and Standards 

 
The following standards shall apply for the following categories: 

Transit Control Center Standards 

 NTCIP 1407 – Transit Communications Interface Profiles – Standard on Control 
Center (CC) Objects 

 
 
Software Development Standards 

 
The software shall be developed in accordance with recognized standards such as: 
 IEEE SA – 1455-1999 – IEEE Standard for Message Sets for Vehicle/Roadside 

Communications 
 

 IEEE SA – 1488-2000 – IEEE Standard for Message Set Template for Intelligent 
Transportation Systems 

 

 IEEE SA – 1489-1999 – IEEE Standard for Data Dictionaries for Intelligent 
Transportation Systems 
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MATERIALS 

 
 
General 

 
The CCTV Camera Management Software shall be a separate stand-alone software package. It 
shall be made available to users in the BOC via a “desktop client” installed on workstations. 

 
The CCTV Camera Management Software shall be interfaced with the NVRs (refer to 
Specification 534 – Network Video Recorder). 

 
The CCTV Camera Management Software shall comply with the general software requirements 
in Specification 100 – General Provisions. 

 
The work to establish the integration of software shall be accomplished as part of the Software 
Integration work (refer to Specification 206 – Software Integration). 

 
Manufacturer Requirements 

 
The Manufacturer shall have implemented a CCTV Camera Management Software with similar 
functionality for at least three (3) projects equipped with at least fifty (50) CCTV cameras, in the 
past five (5) years. 

 
Functional Requirements 

 
General 

 
The hardware required to support the CCTV Camera Management Software is specified in 
Specification 535 – Server and Specification 540 – Workstation. The CCTV Camera 
Management Software shall be a separate stand-alone software package. 

 
Logon and Logoff Requirements 

 
The CCTV Camera Management Software shall support a logon feature that is password 
protected and shall allow a user to logon with a specific user access level. Users shall log on to 
the CCTV Camera Management Software using the same logon credentials as those entered for 
the CAD/AVL Central Software. Users already logged on to the CAD/AVL Central Software 
shall be able to log on to the CCTV Camera Management Software without re-entering logon 
credentials. Users logged off from the CAD/AVL Central Software shall be automatically logged 
off from the CCTV Camera Management Software. 

 
The CCTV Camera Management Software shall allow users to log on to the system with varying 
privileges depending on their access level. Access levels shall include, but are not limited to: 

 
 BOC System Administrator 

 

 BOC Dispatcher 
 

 BOC Read-only dispatcher 
 

 Busway Supervisor 



Page 3 of 8 Specification 554 – CCTV Camera Management Software 

State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

 

 

 

 Technician 
 

 Municipal 
 

 Regional 
 

 Maintenance 
 
 
The CCTV Camera Management Software shall allow users logged in as system administrators to 
assign specific privileges to each access level; add, remove, or change access levels; assign 
access levels to each user; and add/remove users. 

 
The CCTV Camera Management Software shall support at least ten (10) concurrent users. 

The CCTV Camera Management Software shall support logoff functionality. 

Graphical User Interface (GUI) Requirements 
 
The CCTV Camera Management Software shall incorporate a Graphical User Interface (GUI), to 
display information to users and accept user input in a clear, logical manner. 

 
The GUI shall support concurrent display of multiple windows. At a minimum, the GUI shall 
support function key assignments, paging, scrolling, and shortcuts. The GUI shall support 
repositioning and resizing each window as desired to present the maximum amount of useable 
information. 

 
NVR Integration Requirements 

 
The CCTV Camera Management Software shall interface with the cameras to provide monitoring 
access to all live video feeds from cameras, and with the NVRs to provide management of all 
video data stored on the NVR. 

 
Camera Viewing Interface Requirements 

 
The CCTV Camera Management Software shall support the following camera views at a 
minimum: 
 Single camera full window view 

 

 Four-camera tiled view 
 

 Nine-camera tiled view 
 

 Sixteen-camera tiled view 
 
The CCTV Camera Management Software shall display configurable labels, including camera 
name, unique ID and location information, under each video view. 

 
The CCTV Camera Management Software shall support a navigation bar (navbar) with names of 
each camera. 

 
The CCTV Camera Management Software shall allow designated users to give descriptive names 
to cameras. 
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The CCTV Camera Management Software shall allow users to obtain a full window view by 
double clicking on a camera name. 

 
The CCTV Camera Management Software shall allow designated users to give descriptive names 
to views with groups of cameras, and to save that multiple camera view for future retrieval under 
that name using the navbar. 

 
The CCTV Camera Management Software shall allow users to drag and drop a camera from the 
navbar onto a camera in an existing view to replace that camera with the new camera in that view. 
When the cameras composition in a previously saved multiple cameras view has been so 
adjusted, if replacing the view the software shall offer the option to save this adjustment as a 
permanent change to the composition of that saved view. 

 
The CCTV Camera Management Software shall allow users to control the pan/tilt/zoom functions 
of one camera at a time by clicking on that camera’s video feed to obtain control and then 
clicking on on-screen buttons for zoom in, zoom out, pan left, pan right, tilt clockwise, tilt 
counterclockwise. 

 
The CCTV Camera Management Software shall allow users to configure and save pan/tilt/zoom 
stops (maximums) for individual cameras. 

 
The CCTV Camera Management Software shall allow users to play back any and all video data 
stored on the NVR by specifying the date, time and camera for the beginning of video footage 
they would like to view. 

 
The CCTV Camera Management Software shall support replay of recorded video with 0.25x, 
0.5x, 1x, 2x, 4x, 8x, 16x and 32x speeds both forwards and backwards, as well as enabling 
pause/restart and frame by frame step forwards and backwards functionality. 

 
NVR Storage Management Requirements 

 
The CCTV Camera Management Software shall allow users to flag video segments for long term 
archival by specifying the beginning and ending date and time and camera to which the video 
segment belongs. 

 
The CCTV Camera Management Software shall store all video segments flagged for long term 
archival storage with a username and description referring to the start timestamp and camera. 

 
The CCTV Camera Management Software shall store all video segments flagged for long term 
archival in a separate space on the NVR where they shall not be overwritten until archived. 

 
The CCTV Camera Management Software shall raise an alert to administrators when utilization 
of the NVR storage space used for long term archival of flagged videos reaches 90% of capacity. 

 
Once video segments flagged for long term archival storage have been transferred to separate 
data storage unit separate from the NVR, the CCTV Camera Management Software shall allow 
flagged video data on the NVR to be overwritten. 

 
The CCTV Camera Management Software shall allow users to store a descriptive name for video 
segments stored in long term archival storage. 
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The CCTV Camera Management Software shall allow users to export any recorded video 
segment stored on the NVR, including long term archival video, to external media such as a 
DVD±RW optical drive, USB drive, or other approved means. 

 
The CCTV Camera Management Software shall allow users to flag a video segment for forensic 
storage. 

 
The CCTV Camera Management Software shall immediately encrypt any videos flagged for 
forensic storage so that they cannot be altered, apply an immutable timestamp and location stamp 
and export the videos to protected storage. 

 
The CCTV Camera Management Software shall provide a drag-and-drop interface to provide 
users with control over wall-mounted video monitors.  Users shall be able to use the CCTV 
Camera Management Software to configure camera views on wall-mounted monitors, 
configuring both the views displayed as well as the size and display duration for each view using 
the monitor control interface. 

 
The monitor control interface shall show each of the monitors and a list of camera views 
currently being displayed on each monitor.  The interface shall allow users to add (by drag-and- 
drop), re-size, or remove views from each monitor. 

 
Performance Requirements 

 
The CCTV Camera Management Software desktop client shall meet the following performance 
criteria under full system loading: 

 
 All windows with non-paging data shall open and populate with data within three (3) 

seconds; 
 

 All window with paging data shall open and populate with the initial data within three 
(3) seconds and thereafter page updates shall be retrieved within one (1) second; 

 

 Searches for a single video shall be completed within five (5) seconds; 
 

 Mouse cursor movements shall be smooth; 
 

 Dragging of the cursor bar for a scrollable list shall cause instantaneous redisplay of 
the list in time with the movement of the cursor bar. 

 
 
The CCTV Camera Management Software shall be capable of running in the background or 
foreground concurrently with CAD/AVL software without degradation of performance for either 
software. 

 
The CCTV Camera Management Software coders/decoders (CODECs) shall be compatible with 
the CCTV cameras and the NVR. 

 
Warranty Requirements 

 
The CCTV Camera Management Software is covered under the warranties set forth in 
Specification 400 – Technical Support and Warranty Services. 
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The Contractor shall provide at no additional cost, all version updates, software patches and error 
corrections available for any software or firmware provided. 

 
 
 
CONSTRUCTION METHODS 

 
 
Delivery, Storage, and Handling 

 
The Contractor shall be responsible for protecting the media containing the CCTV Camera 
Management Software from damage during fabrication, shipping, storage, installation, testing and 
acceptance.  The Contractor shall be responsible for replacing any damaged media. 

 
Installation 

 
The Contractor shall install the CCTV Camera Management Software on the BOC servers 
(specified in Specification 535 – Server). The Contractor shall acquire all needed permits and 
licenses before software installation. 

 
The Contractor shall install the CCTV Camera Management Software desktop client on a 
minimum of three (3) workstations at the BOC and one (1) workstation at the New Britain 
Station. The Contractor shall configure the desktop clients for immediate use by at least two (2) 
system administrators and eight (8) additional users. 

 
The CCTV Camera Management Software shall be delivered in a ready-to-run form, including all 
necessary utility programs and documentation.  Utilities for data storage allowing direct access, 
data archival and restore functions for older data shall be provided. 

 
To the greatest extent possible, industry proven software packages shall be utilized to provide the 
functionalities specified in this document. Each such software package shall be identified in the 
proposal. The proposal shall state the purpose of the software package, where it will be used, and 
how it will be used. 

 
For software licensing, a minimum of ten (10) concurrent seat licenses or an enterprise site 
licensing solution shall be provided. The Contractor shall identify all necessary third-party 
software and associated licenses as part of their proposal. 

 
The CCTV Camera Management Software shall be capable of running in an active directory 
environment. System applications shall be capable of running concurrently with other installed 
programs. 

 
The Contractor shall be responsible for seeking out and resolving any compatibility issues 
between software and any other existing Department software or systems.  The Contractor shall 
confirm that software installation, including all third-party applications, will not negatively 
impact the operations of existing Department software applications available over the internal 
network. 

 
Security/Maintenance 

 
Security and maintenance utilities shall be implemented to comply with the System Security Plan 
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Requirements stated in Specification 100 – General Provisions. Such utilities shall be capable of 
monitoring the CCTV Camera Management Software to identify security or maintenance issues 
such as unauthorized access or configuration changes, security breaches and software component 
failures. 

 
Documentation and Training 

 
The Contractor shall provide all necessary and appropriate technical and user documentation for 
the CCTV Camera Management Software, which shall cover the functional features, technical 
information, training, help, and maintenance information, in compliance with the documentation 
requirements in Specification 100 – General Provisions. 

 
The Contractor shall provide all necessary and appropriate operational and maintenance training 
for the CCTV Camera Management Software in compliance with the training requirements in 
Specification 300 – Training. 

 
Training courses for the CCTV Camera Management Software shall include but are not limited to 
the following: 

 
 User Training 

 

 System Administration Training 
 

 Maintenance Training 
 
 
Testing Requirements 

 
The CCTV Camera Management Software shall comply with the testing requirements stated in 
Specification 201 – Factory Acceptance Tests, Specification 202 – Prototype Demonstration Test, 
Specification 204 – System Demonstration Test, Specification 205 – Installation Tests, 
Specification 206 – Software Integration, Specification 207 – Integration Test, and Specification 
208 – Acceptance Test. 

 
The Contractor shall be responsible for all testing that may be required to establish acceptance of 
the CCTV Camera Management Software. 
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SPECIFICATION 555 – CELLULAR DATA COMMUNICATION GATEWAY 
SOFTWARE 

 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, and testing the Cellular Data Communications 
Gateway Software, including all licenses, for use by authorized users at the Busway Operations 
Center (BOC). 

 
A Cellular Data Communications Gateway shall be established with the cellular data carrier 
selected by the Department, to enable the CAD/AVL Central Software to exchange real-time data 
messages and bulk data over the leased cellular accounts with the Mobile Communications 
Gateway and Router (MCGR) on transit vehicles, and with the Non Revenue Vehicle Equipment 
on non-revenue vehicles. 

 
The Department will provide the required data connectivity and firewall for the connection to the 
cellular data provider. 

 
References and Standards 

 
The following standards shall apply for the following categories: 

 
Transit Control Center Standards 
 NTCIP 1407 – Transit Communications Interface Profiles – Standard on Control 

Center (CC) Objects 
 
 
Software Development Standards 
The software shall be developed in accordance with recognized standards such as: 
 IEEE SA – 1455-1999 – IEEE Standard for Message Sets for Vehicle/Roadside 

Communications 
 

 IEEE SA – 1488-2000 – IEEE Standard for Message Set Template for Intelligent 
Transportation Systems 

 

 IEEE SA – 1489-1999 – IEEE Standard for Data Dictionaries for Intelligent 
Transportation Systems 
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MATERIALS 

 
 
General 

 
A Cellular Data Communications Gateway Software shall be a module of the CAD/AVL Central 
Software or a stand-alone separate software that is interfaced with the CAD/AVL Central 
Software. 

 
The Cellular Data Communications Gateway Software shall interface with the VLU of the MDC 
via the on-board MCGR on transit vehicles to enable data exchange between the CAD/AVL 
Central Software and the on-board Mobile Data Computers (refer to Specification 553 – 
CAD/AVL Central Software, Specification 563 – Mobile Communications Gateway and Router, 
and Specification 564 – Mobile Data Computer). 

 
The Cellular Data Communications Gateway Software shall interface with the On-board 
Processing Device of the Non-Revenue Vehicle Equipment on non-revenue vehicles to enable 
data exchange between the CAD/AVL Central Software and the On-board Processing Devices 
(refer to Specification 553 – CAD/AVL Central Software, and Specification 566 – Non-Revenue 
Vehicle Equipment). 

 
The work to establish the integration of software shall be accomplished as part of the Software 
Integration work (refer to Specification 206 – Software Integration). 

 
The Cellular Data Communications Gateway Software shall comply with the general software 
requirements in Specification 100 – General Provisions. 

 
Manufacturer Requirements 

 
The Manufacturer shall, in the past five (5) years, have successfully provided similar software for 
at least three (3) public transit agencies where the software communicates with at least fifty (50) 
vehicles in maximum service. 

 
Functional Requirements 

 
General 

 
The Cellular Data Communications Gateway Software shall enable the CAD/AVL Central 
Software to exchange real-time data messages and bulk data over the leased cellular data network 
with transit and non-revenue vehicles. 

 
The Cellular Data Communications Gateway Software shall be interfaced with the cellular 
provider network via the Modular Chassis Switch using IP addresses, VPN or similar proven and 
established methods. The specific methods shall be proposed by the Contractor for approval after 
discussions with the Department as well as the selected Cellular Data Network Provider. 
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The Cellular Data Communications Gateway Software shall incorporate an integral firewall to 
secure incoming and outgoing data exchanged with the cellular provider network. 

 
 
 
CAD/AVL Central Software Integration: 

 
 
The Cellular Data Communications Gateway Software shall process data messages received from 
the MCGR on transit vehicles and pass these to the CAD/AVL Central Software, in real-time. 

 

 
The Cellular Data Communications Gateway Software shall process data messages received from 
the Non-Revenue Vehicle Equipment on non-revenue vehicles and pass these to the CAD/AVL 
Central Software, in real-time. 

 

 
The Cellular Data Communications Gateway software shall process data messages received from 
the CAD/AVL Central Software and pass these to the MCGR on transit vehicles, in real-time. 

 

 
Outgoing real-time messages shall be configurable via the CAD/AVL Central Software GUI to 
download to: 
 All transit vehicles; 

 

 A specific selected group of transit vehicles; or 
 

 A specific transit vehicle. 
 
 
Performance Requirements 

 
The Cellular Data Communications Gateway Software shall comply with the non-functional 
(performance) requirements in Specification 100 – General Provisions. 

 
Warranty Requirements 

 
The Cellular Data Communications Gateway Software is covered under the warranties set forth in 
Specification 400– Technical Support and Warranty Services. 
 
 
The Contractor shall develop, test, provide and install all applicable software “patches” or 
upgrades that become necessary to remedy system software faults or “bugs” identified during the 
Warranty Period. 
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CONSTRUCTION METHODS 

 
 
Delivery, Storage, and Handling 

 
The Contractor shall be responsible for protecting the media containing the Cellular Data 
Communications Gateway Software from damage during fabrication, shipping, storage, 
installation, testing and acceptance.  The Contractor shall be responsible for replacing any 
damaged media. 

 
Installation 

 
The Contractor shall install the Cellular Data Communications Gateway Software on the BOC 
Servers (specified in Specification 535 – Server) and configure the software for immediate use. 
The Contractor shall acquire all needed permits and licenses before software installation. 

 
The Cellular Data Communications Gateway Software shall be delivered in a ready-to-run form, 
including all necessary utility programs and documentation. 

 
The Cellular Data Communications Gateway Software shall be capable of running in an active 
directory environment.  System applications shall be capable of running concurrently with other 
installed programs. 

 
The Contractor shall be responsible for resolving any compatibility issues between software and 
any other existing Department software or systems.  The Contractor shall confirm that software 
installation, including all third-party applications, will not negatively impact the operations of 
existing Department software applications available over the internal network. 

 
Security/Maintenance 

 
Security and maintenance utilities shall be implemented to comply with the System Security Plan 
requirements stated in Specification 100 – General Provisions. Such utilities shall be capable of 
monitoring the Cellular Data Communications Gateway Software to identify security or 
maintenance issues such as unauthorized security breaches, software component failures, etc. 

 
Documentation and Training 

 
The Contractor shall provide all necessary and appropriate technical and user documentation for 
the Cellular Data Communications Gateway Software, which shall cover the functional features, 
technical information, training, help, and maintenance information, in compliance with the 
documentation requirements in Specification 100 – General Provisions. 

 
The Contractor shall provide all necessary and appropriate operational and maintenance training 
for the Cellular Data Communications Gateway Software, in compliance with the Training 
requirements in Specification 300 – Training. 
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Training courses for the Cellular Data Communications Gateway Software shall include but are 
not limited to the following: 

 
 Maintenance Training 

 
 
 
Testing 

 
The Cellular Data Communications Gateway Software, and all associated equipment and cabling 
shall comply with the testing requirements stated in the Specification 201 – Factory Acceptance 
Tests, Specification 202 – Prototype Demonstration Test, Specification 203 – On-board 
Equipment Pilot Test, Specification 204 – System Demonstration Test, Specification 205 – 
Installation Tests, Specification 206 – Software Integration, Specification 207 – Integration Test, 
and Specification 208 – Acceptance Test. 

 
The Contractor shall be responsible for all testing that may be required to establish approval and 
acceptance of the Cellular Data Communications Gateway Software. 
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SPECIFICATION 556 – EMERGENCY CALLBOX (ECB) MANAGEMENT 
SOFTWARE 

 
 
 
 
DESCRIPTION 

 
 
General 

 
This item shall consist of furnishing, installing, integrating and testing the Emergency Call Box 
(ECB) Management Software, including all licenses, for use by authorized users at the Busway 
Operations Center (BOC). 

 
The ECB Management Software shall support the configuration and monitoring of ECB devices, 
and the storage and reporting of data received from field ECB devices. 

 
References and Standards 

The following standards shall apply for the following categories: 

Transit Control Center Standards 
 

 NTCIP 1407 – Transit Communications Interface Profiles – Standard on Control 
Center (CC) Objects 

 
 
Software Development Standards 

 
The software shall be developed in accordance with recognized standards such as: 
 IEEE SA – 1455-1999 – IEEE Standard for Message Sets for Vehicle/Roadside 

Communications 
 

 IEEE SA – 1488-2000 – IEEE Standard for Message Set Template for Intelligent 
Transportation Systems 

 

 IEEE SA – 1489-1999 – IEEE Standard for Data Dictionaries for Intelligent 
Transportation Systems 

 
 
 
 
MATERIALS 

 
 
General 

 
The ECB Management Software shall be a separate stand-alone software package. It shall be 
made available to users in the BOC via a “desktop client” installed on BOC workstations. 
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The work to establish the integration of software shall be accomplished as part of the Software 
Integration work (refer to Specification 206 – Software Integration). 

 
The ECB Management Software shall be interfaced with the field ECB devices (refer to 
Specification 513 – Emergency Callbox). 

 
The ECB Management Software shall comply with the general software requirements in 
Specification 100 – General Provisions. 

 
Manufacturer Requirements 

 
The Manufacturer shall have implemented software with similar functionality for at least three (3) 
different clients in the past three (3) years. 

 
Functional Requirements 

 
General 

 
The ECB Management Software shall support the configuration of ECB devices, and the storage 
and reporting of indications received from field ECB devices. 

 
Logon and Logoff Requirements 

 
The ECB Management Software shall support a logon feature that is password protected and shall 
allow a user to logon to a specific user access level. Users shall log on to the ECB Management 
Software using the same logon credentials as that entered in CAD/AVL Central Software. Users 
already logged on to the CAD/AVL Central Software shall be able to log on to the ECB 
Management Software without re-entering logon credentials. Users logged off from the 
CAD/AVL Central Software shall be automatically logged off from the ECB Management 
Software. 

 
The ECB Management Software shall allow users to log on to the system with varying privileges 
depending on their access level. Access levels may include, but are not limited to: 

 
 System Administrator 

 

 User 
 

 Read-only User 
 
 
The ECB Management Software shall allow users logged in as system administrators to assign 
specific privileges to each access level; add, remove, or change access levels; assign access levels 
to each user; and add/remove users. 

 
The ECB Management Software shall support at least ten (10) concurrent users. 

 
 
The ECB Management Software shall support logoff functionality. 
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Graphical User Interface (GUI) Requirements 

The ECB Management Software shall incorporate a Graphical User Interface (GUI), to display 
information to users and to accept user input in a clear, logical manner. 

 
The GUI shall support concurrent display of multiple windows. At a minimum, the GUI shall 
support function key assignments, paging, scrolling, and shortcuts. The GUI shall support 
repositioning and resizing each window as desired to present the maximum amount of useable 
information. 

 
ECB Configuration Requirements 

 
The ECB Management Software shall allow users with appropriate privileges to configure 
individual ECB field devices, including but not limited to the stored emergency numbers, 
speakerphone and microphone volumes, and resetting ECB activation. 

 
Data Storage and Reporting Requirements 

 
The ECB Management Software shall accept and store notifications of activation from the field 
ECB devices. With each notification of activation, the ECB management software will record the 
location of the activated ECB. 

 
The ECB Management Software shall accept indications of fault detection from field ECB 
devices. With each indication, the ECB Management Software will record the location of the 
faulty ECB device.  Field device faults detected shall include at a minimum, loss of power, loss 
of telephony connections, and loss of communications with the BOC. 

 
The ECB Management Software shall be capable of issuing visual and audio alerts to BOC users 
when an ECB field device is activated and when a fault is detected with an ECB field device. 

 
The ECB Management Software shall alert a user via the GUI if communication with an ECB 
device has been lost. 

 
These alerts shall be configurable to enable the system to require users to acknowledge the alert 
prior to alert being disengaged. The system shall be configurable to send an e-mail or an SMS 
text when a fault is detected. 

 
The ECB Management Software shall be capable of exporting select notifications and fault data 
using standard reporting tools (e.g. Crystal Reports or MS Access) and shall have the ability to 
export data into file formats that can be viewed and edited with standard office software (e.g., 
Microsoft Word and Excel). 

 
ECB Device Integration 

 
The ECB Management Software shall send configuration data to all ECB field devices via the 
CTfastrak communication system. 

 
The ECB Management Software shall accept notifications and fault indications from all ECB 
field devices via the CTfastrak communication system. 
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Performance Requirements 
 
The ECB Management Software desktop client shall meet the following performance criteria: 

 
 All windows with non-paging data shall open and populate with data within three (3) 

seconds; 
 

 All window with paging data shall open and populate with the initial data within three 
(3) seconds and thereafter page updates shall be retrieved within one (1) second; 

 

 Database searches for a single record shall be completed within five (5) seconds; 
 

 Mouse cursor movements shall be smooth; 
 

 Dragging of the cursor bar for a scrollable list shall cause instantaneous redisplay of 
the list in time with the movement of the cursor bar. 

 
 
Warranty Requirements 

 
The ECB Management Software, and all associated utilities are covered under the warranty 
requirements in the Specification 400 – Technical Support and Warranty Services. 

 
The Contractor shall develop, test, provide and install all applicable software “patches” or 
upgrades that become necessary to remedy system software faults or “bugs” identified during the 
warranty period. This provision includes operating system and security utilities and firmware. 

 
The Contractor shall provide at no additional cost, all version updates, software patches and error 
corrections available for the system software provided. 

 
CONSTRUCTION METHODS 

 
 
Delivery, Storage, and Handling 

 
The Contractor shall be responsible for protecting the media containing the ECB Management 
Software from damage during fabrication, shipping, storage, installation, testing and 
acceptance.  The Contractor shall be responsible for replacing any damaged media. 

 
Installation 

 
The Contractor shall install the ECB Management Software on the BOC servers (specified in 
Specification 535 – Server). The Contractor shall acquire all needed permits and licenses before 
software installation. 

 
The Contractor shall install the ECB Management Software desktop client on a minimum of three 
(3) workstations at the BOC. The Contractor shall configure the desktop clients for immediate 
use. 

 
The ECB Management Software shall be delivered in a ready-to-run form, including all necessary 
utility programs and documentation.  Utilities for data storage allowing direct access, data 
archiving and restore functions for older data shall be provided. 

 
To the greatest extent possible, industry proven software packages shall be utilized to provide the 
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functionality specified in this document. Each such software package shall be identified in the 
proposal. The proposal shall state the purpose of the software package, where it will be used, and 
how it will be used. 

 
For software licensing, a minimum of ten (10) concurrent seat licenses or an enterprise site 
licensing solution shall be provided. The Contractor shall identify all necessary third-party 
software and associated licenses as part of their proposal. 

 
The ECB Management Software shall be capable of running in an active directory environment. 
System applications shall be capable of running concurrently with other installed programs. 

 
The Contractor shall be responsible for resolving any compatibility issues between software and 
any other existing Department software or systems.  The Contractor shall confirm that software 
installation, including all third-party applications, will not negatively impact the operations of 
existing Department software applications available over the internal network. 

 
Security/Maintenance 

 
Security and Maintenance utilities shall be implemented to comply with the System Security Plan 
requirements stated in Specification 100 – General Provisions. Such utilities shall be capable of 
monitoring the ECB Management Software to identify security or maintenance issues such as 
unauthorized access, security breach, software component failures, etc. 

 
Documentation and Training 

 
The Contractor shall provide all necessary and appropriate technical and user documentation for 
the ECB Management Software, which shall cover the functional features, technical information, 
training, help, and maintenance information, in compliance with the documentation requirements 
in Specification 100 – General Provisions. 

 
The Contractor shall provide all necessary and appropriate operational and maintenance training 
for the ECB Management Software in compliance with the training requirements in Specification 
300 – Training. 

 
Training courses for the ECB Management Software shall include but are not limited to the 
following: 

 
 User Training 

 

 System Administration Training 
 

 Maintenance Training 
 
 
Testing Requirements 

 
The Contractor shall fulfill the testing requirements in Specification 201 – Factory Acceptance 
Tests, Specification 202 – Prototype Demonstration Test, Specification 203 – On-board 
Equipment Pilot Test, Specification 204 – System Demonstration Test, Specification 205 – 
Installation Tests, Specification 206 – Software Integration, Specification 207 – Integration Test, 
and Specification 208 – Acceptance Test, to gain system acceptance for the ECB Management 
Software. 
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SPECIFICATION 558 – NETWORK MANAGEMENT SYSTEM 
 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, integrating, and testing a Network Management 
System (NMS), including all licenses, for use by authorized users at the Busway Operations 
Center (BOC), and remote users. 

 
The NMS shall consist of software to manage the communications network and its components 
and shall be installed on a Server. The system shall facilitate the retrieval, storage, analysis and 
display of status information from all network devices attached to the system that are Simple 
Network Management Protocol (SNMP) and/or Internet Control Message 
Protocol (ICMP) capable and shall facilitate remote monitoring and configuration of these 
devices. 

 
References 

 
Internet Engineering Task Force (IETF) – Request for Comments (RFC) 3411 through 3418 

 
 
 
MATERIALS 

 
 
General 

 
The NMS shall be installed and hosted on a Server (refer to Specification 535 – Server) 
connected to the Modular Chassis Switch (refer to Specification 533 – Modular Chassis Switch) 
in the Busway Operations Center (BOC). The NMS shall be interfaced with the Busway ITS 
equipment through the busway communications network. 

 
The work to establish the integration of software shall be accomplished as part of the Software 
Integration work (refer to Specification 206 – Software Integration). 

 
Manufacturer Requirements 

 
The manufacturer shall be regularly engaged in the development, production and support of 
Network Management Systems used in telecommunications network operations centers, 
transportation operations centers and other high-reliability, critical systems. 

 
Functional Requirements 

 
General 
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The NMS shall monitor the operational status of all the ITS and communications components on 

 

 

the system in real-time. 

The NMS deployed shall be capable of managing any SNMP compliant device from any vendor. 

The NMS shall support SNMPV1, SNMPV2C and SNMPV3 and shall automatically discover 
and poll SNMP and ICMP devices. 

 
The NMS shall be locally accessible at the BOC and remotely accessible through a secured VPN 
access. 

 
The NMS shall support at least ten (10) concurrent users. 

GUI 

The NMS shall be capable of automatically displaying the layout of each network map as a tree, 
ring or bus topology.  Each map object shall use a device specific or user selected icon and the 
object color shall indicate the device status. 

 
The NMS shall support direct selection of objects. The system shall provide a navigation tree to 
display the current alarm status of each subnet.  The NMS shall support PAN/ZOOM feature and 
shall provide a view of all the devices attached to the network in one window. 

 
Log on and Log off 

 
The NMS shall support a logon, logoff feature that is password protected and shall allow a user to 
logon to a specific user access level. 

 
The NMS shall allow users to log on to the system with varying privileges depending on their 
access level. Access levels may include, but are not limited to: 

 
 BOC System Administrator 

 

 BOC Network Management System Administrator 
 

 BOC Network Management System Personnel 
 

 Busway Supervisor 
 

 Field Network Management Personnel 
 
 
The NMS shall allow users logged in as system administrators or BOC Network Management 
System Administrator to assign specific privileges to each access level; add, remove, or change 
access levels; assign access levels to each user; and add/remove users. 

 
The NMS shall allow users logged in as BOC System Administrator(s) or BOC Network 
Management System Administrator(s) to assign the following for the communications and ITS 
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components: specific privileges to each access level; add, remove, or change access levels; assign 
access levels to each user; and add/remove users. 

 
Graphical User Interface (GUI) 

 
The NMS shall incorporate a Graphical User Interface (GUI), to display information to users and 
accept user input in a clear, logical manner. 

 
The NMS shall allow the user to filter the information for display by alert type, time of alert, 
station location, busway location, communication component, and by ITS component. 

 
The GUI shall support concurrent display of multiple windows. 

 
At a minimum, the GUI shall support function key assignments, paging, scrolling, and shortcuts. 
The GUI shall support repositioning and resizing each window as desired to present the 
maximum amount of useable information. 

 
Automatic Control of Communication and ITS Components 

 
As part of the NMS, a database of all components of the communication system shall be 
maintained at the BOC. 

 
The NMS shall provide polling agents to upload status, configuration changes or alerts from 
Ethernet connected devices. 

 
The NMS automatic control functionality shall be configurable by users designated by BOC 
System Administrators and BOC network Management System Administrators. 

 
The NMS shall allow a designated operator to remotely access and control any of the ITS and 
communications components on the communications network. 

 
The NMS shall have configurable functionality for remote access and control of any of the ITS 
and communication system components on the network. The NMS shall facilitate this remote 
access and control of the components in the network through a secure encrypted channel. 

 
Alerts 

 
The NMS shall alert the BOC controller when communications system and ITS components are 
non-responsive, outside of their normal operating range or when there is a loss of a 
communication link on the network. 

 
The NMS shall provide operator alerts when any element(s) of the communications system or 
ITS component(s) under observation are operating outside of their normal operating range. 

The NMS shall provide alerts via: 

 Audio file 
 

 Pop-up Alarm 
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The NMS shall allow provision of alerts via: 

 
 Email 

 

 Pager 
 

 SMS (text message) 
 
 
The NMS shall include a configurable ranking scale to communicate the severity of the 
component alert. 

 
The NMS shall alert the BOC operator of scheduled maintenance. The NMS scheduled 
maintenance alerts shall have configurable due-date arrival time in order to arrange a suitable 
response in a timely fashion. 

 
Reports 

 
The NMS shall be capable of automatically generating reports on a daily, weekly or monthly 
basis in formats including graphs, bar charts, table, or spreadsheet format. The system shall be 
capable of exporting the reports to printers, files or web servers. 

 
The NMS shall provide routine reports of the operational status of the communications system 
and ITS components interfaced to the communications system. 

 
The NMS shall act as a central repository for all maintenance reports of the communication 
system and ITS components. 

 
Warranty Requirements 

 
The Network Management System, and all associated equipment and cabling are covered under 
the warranty requirements stated in Specification 400 – Technical Support and Warranty 
Services. 

 

CONSTRUCTION METHODS 

Installation 
 
The Contractor shall install and configure the NMS in accordance with the manufacturer’s 
recommended installation procedure, and in accordance with the design drawings and 
specifications. 
 
The Contractor shall install the NMS on the Servers and assign IP address(es) to the same, in 
accordance with the Contractor-developed IP Address Coordination Plan approved by the 
Engineer. 

 
The NMS shall be configured to monitor each necessary Ethernet network without creating 
bridges between them. 
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Security/Maintenance 
 
Security and Maintenance utilities shall be implemented to comply with the System Security Plan 
Requirements stated in Specification 100 – General Provisions. 

 
Documentation and Training 

 
The Contractor shall provide all necessary and appropriate technical and user documentation for 
the Network Management System, which shall cover the functional features, technical 
information, training, help, and maintenance information, in compliance with the Software 
Documentation requirements in Specification 100 – General Provisions. 

 
The Contractor shall provide documentation and training on all the installation, configuration, 
operating features, management functions, and maintenance procedures for the Network 
Management System. The Contractor shall develop and submit a Training Plan, which shall cover 
the training for use and maintenance of the Network Management System, in compliance with the 
Training requirements in Specification 300 – Training. 

 
Testing 

 
The Contractor shall test the NMS, and all associated equipment and cabling in accordance with 
the testing requirements stated in Specification 201 – Factory Acceptance Tests, Specification 
202 – Prototype Demonstration Test, Specification 203 – On-board Equipment Pilot Test, 
Specification 204 – System Demonstration Test, Specification 205 – Installation Tests, 
Specification 206 – Software Integration, Specification 207 – Integration Test, and Specification 
208 – Acceptance Test. 

 
The Contractor shall demonstrate compliance with all of the functional, operational and 
performance requirements specified above. 

 
The Contractor shall verify the operation of the NMS while the Ethernet network utilization is 
below 50% of capacity. 
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SPECIFICATION 559 – TRAVELER INFORMATION SOFTWARE 
 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, and testing the Traveler Information Software, 
including all licenses, for use by authorized users at the Busway Operations Center (BOC). 

 
The Traveler Information Software shall be used to allow users to provide busway passengers 
with information about schedules, real-time vehicle locations, and expected arrival times of 
transit vehicles at busway stations in real-time.  Traveler information shall be provided through a 
number of Department-operated dissemination methods at the stops and terminals, and 
potentially, in the future, through customer personal devices over the internet. 

 
 
 
References 

 
The Traveler Information Software shall comply with all NTCIP specifications, including, but not 
limited to: 
 NTCIP 1403 – Transit Communications Interface Profiles – Standard on Passenger 

Information (PI) Objects 
 

 NTCIP 1405 – Transit Communications Interface Profiles – Standard on Spatial 
Representation (SP) Objects 

 

 NTCIP 1407 – Transit Communications Interface Profiles – Standard on Control 
Center (CC) Objects 

 
 
The software shall be developed in accordance with recognized standards such as IEEE Software 
Engineering Standards. 

 
 
 
MATERIALS 

 
 
General 

 
The Traveler Information Software shall be a module of the CAD/AVL Central Software or a 
separate stand-alone software package that interfaces with the CAD/AVL Central Software. It 
shall be made available to users in the BOC via a “desktop client” installed on BOC workstations. 

 
The Traveler Information Software shall be interfaced with the CAD/AVL Central Software and 
the Traveler Information System (TIS) Controllers at the stations (refer to specifications: 
Specification 553 – CAD/AVL Central Software, Specification 518 – TIS Controller). 
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The work to establish the integration of software shall be accomplished as part of the Software 

 

 

Integration work (refer to Specification 206 – Software Integration). 
 
Manufacturer Requirements 

 
The Manufacturer shall, in the past 5 years, have successfully provided similar software for at 
least three (3) public transit agencies where the software supports arrival time prediction for at 
least 50 vehicles in maximum service and information dissemination to at least 10 different 
locations. 

 
Functional Requirements 

 
General 

 
The Traveler Information Software shall accept real-time vehicle location information from the 
CAD/AVL Central Software to provide a real-time feed that supports other dissemination 
methods (such as smart phone applications). The Traveler Information Software shall generate 
vehicle arrival time predictions for each vehicle and for each station, for transmission to the 
station TIS Controllers to enable Variable Message Signs (VMSs) displays and PA 
announcements, and to provide a real-time feed that supports other dissemination methods.  The 
Traveler Information Software shall generate sign message content data for transmission to 
station TIS Controllers for display on Variable Message Signs (VMSs), and audio 
announcements on PA System speakers. (Refer to Specification 553 – CAD/AVL Central 
Software, Specification 518 – TIS Controller, Specification 520 – Variable Message Sign 
(Double-sided), Specification 521 – Variable Message Sign (Single-sided, Pole-Mounted), and 
Specification 522 – Variable Message Sign (Single-sided, Cantilever Mounted), and Specification 
515 – PA System). 

 
The Traveler Information Software shall comply with the general software requirements in 
Specification 100 – General Provisions. 

 
The hardware required to support the Traveler Information Software is specified in the following 
specifications: Specification 535 – Servers, Specification 540 – Workstations. The Traveler 
Information Software shall be a module of the CAD/AVL Central Software or a separate stand- 
alone software package. 

 
Logon and Logoff Requirements 

 
The Traveler Information Software shall support a logon, logoff feature that is password 
protected and shall allow a user to logon to a specific user access level. Users shall logon to the 
Traveler Information Software using the same logon credentials as entered for the CAD/AVL 
Central Software. Users already logged on to the CAD/AVL Central Software shall be able to 
logon to the Traveler Information Software without re-entering logon credentials. Users logged 
off from the CAD/AVL Central Software shall be automatically logged off from the Traveler 
Information Software. 
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The Traveler Information Software shall allow users to logon to the system with varying 
privileges depending on their access level. Access levels may include, but are not limited to: 

 BOC System Administrator 
 BOC Dispatcher 
 BOC Read-only dispatcher 
 Busway Supervisor 
 ‘Home’ Operating Company Dispatchers 

 
The Traveler Information Software shall allow users logged in as system administrators to assign 
specific privileges for users logging in to each access level for the Traveler Information Software 
or station TIS Controller workstations; add, remove, or change access levels; assign access levels 
to each user; and add/remove users. 

 
The Traveler Information Software shall support at least ten (10) concurrent users. 

Graphical User Interface (GUI) Requirements 

The Traveler Information Software shall incorporate a Graphical User Interface (GUI), to display 
information to users and accept user input in a clear, logical manner. 

 
The GUI shall display in a tabular format the information being sent to station TIS Controllers for 
VMS display and PA System announcement, the information being currently displayed by VMSs 
and most recently announced on the PA System. 

 
The GUI shall also provide interactive user interfaces to enable authorized users to generate the 
messages to be displayed on station VMSs and record announcements to be played on the station 
PA System speakers. 

 
The GUI shall display in a tabular format alerts received from the field, either due to TIS 
Controller faults/failures or loss of communication to TIS Controllers. 

 
The GUI shall support the concurrent display of multiple windows. The GUI shall allow the user 
to filter the information for display by station platform, direction, and by individual VMSs. At a 
minimum, the GUI shall support function key assignments, paging, scrolling, and shortcuts. The 
GUI shall support repositioning and resizing each window as desired to present the maximum 
amount of useable information. 

 
CAD/AVL Central Software Integration 

 
The Traveler Information Software shall accept vehicle route/trip assignment, location updates, 
and schedule adherence updates from the CAD/AVL Central Software as soon as such updates 
are available. 
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Arrival Prediction Generation 

 
The Traveler Information Software shall employ a prediction algorithm to generate arrival time 
predictions to the nearest second, throughout the operational day, for all vehicles, routes, and 
stations on the busway. 

 
The Traveler Information Software shall have the ability to align real-time vehicle locations with 
schedules to be able to automatically assign the vehicle to a block or trip being operated when 
needed. If reported vehicle locations cannot be aligned with a specific unassigned block, the 
vehicle shall be assigned to the nearest unassigned scheduled trip on the same route in the same 
direction, in terms of clock time in the schedule. 

 
The Traveler Information Software shall use latest reported vehicle locations, and may also use 
other information such as schedule adherence or archived segment travel time data, to accurately 
maintain current vehicle arrival time predictions for all stations on the busway. 

 
The Traveler Information Software shall account for the time lag in the vehicle location updates 
before they reach the prediction algorithm, making predictions based on the timestamp attached 
at the vehicle rather than the time at which the data was received. 

 
The Traveler Information Software shall allow configuration of 'early' and 'late' thresholds for a 
vehicle in operation based on the arrival predictions. 

 
The Traveler Information Software shall stop generating predictions when a vehicle departs its 
last station on the busway, is indicated as being off-route, is taken out of service by users, or an 
agency configurable time has elapsed since the last location update. 

 
The Traveler Information Software shall resume generating predictions when a vehicle is 
reported on-route and still 'upstream' of the last busway station for its current trip, when it was 
previously off-route or a location update is received following suspension of updating due to 
elapsed time since the previous update. 

 
For each station, the Traveler Information Software shall generate vehicle arrival predictions for 
at least the next three (3) vehicles serving that station. 

 
The Traveler Information Software shall send vehicle arrival prediction information to TIS 
Controllers in a format appropriate for enabling display on station VMSs, and conversion to 
announcements via text-to-speech engine. For each station platform and direction, the vehicle 
arrival prediction information sent to the TIS Controller shall include a time stamp in accordance 
with the centralized system clock, and the following for the next three (3) expected vehicles: a 
route designation, the trip destination or an abbreviation thereof, and either the integer number of 
minutes until expected arrival or a status designation of up to four (4) characters, such as 'NEXT' 
or 'LATE'. 

 
The Traveler Information Software shall reduce the length of the prediction information message 
data sent to the TIS Controllers, such that the messages fit the available VMS width without 
scrolling. The VMS will provide four-lines with display matrices supporting at least twenty-four 
(24) fixed width font characters per line. 
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The format for how the information shall be displayed on the four lines of a station VMSs is 
shown below: 

 
<Route> <Dest> <XMIN/LATE/NEXT> 
<Route> <Dest> <XMIN/LATE/NEXT> 
<Route> <Dest> <XMIN/LATE/NEXT> 
<Emergency/Public Information>{scrolling} 

 
The Traveler Information Software shall allow the automatic delivery of vehicle arrival 
prediction information updates to be at Department-programmed frequency, by destination station 
platforms and by direction. At a minimum, the Traveler Information Software shall allow 
automatic delivery of prediction information over the range of every ten (10) seconds to every 
sixty (60) seconds. 

 
Real-Time Data Feed 

 
The Traveler Information Software shall provide a data feed containing real-time vehicle 
locations and predicted vehicle arrival times at each station in one or more machine-readable 
formats (such as XML, JSON, TXT) for Department use to enable posting information on its 
website, access via an automated telephone system publishing to third parties, or any other 
purposes designated by Department. 

 
The Traveler Information Software shall provide a GTFS-realtime feed containing real-time 
vehicle locations and predicted vehicle arrival times at each station for Department use to enable 
posting information on Google Maps. For more information regarding GTFS-realtime refer to 
https://developers.google.com/transit/gtfs-realtime/. The ITS Contractor shall coordinate with the 
Department to ensure that the GTFS-realtime feed is consistent with the Department’s GTFS files 
for CTfastrak. 

 
 
 
Sign Message Generation 

 
The Traveler Information Software shall support the generation of ad-hoc text messages for 
display on station VMSs. A text message generation screen shall provide the option of selecting a 
message from a list of canned messages or entering a free-form message manually. 

 
The Traveler Information Software shall maintain an agency configurable library of predefined 
text messages. These messages may include: weather information, incident information, public 
safety information, and general transit information. The Traveler Information Software shall 
ensure that a user is not allowed to enter a free-form message or configure a predefined message 
that exceeds a configurable character limit. 

 
The Traveler Information Software shall allow the user to assign a message as being either the 
public information or emergency type. The Traveler Information Software shall allow the user to 
assign a specific single platform or a set of destination platforms and directions to the selected 
message. 

 
The Traveler Information Software shall allow the pre-scheduled automatic delivery of text 
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messages to be programmed in terms of frequency, specific times of day, day of week, and 
destination station platforms and direction. 

 
The Traveler Information Software shall allow the user to manually select a text message for 
immediate delivery to the assigned station platforms and direction, or to be programmed in terms 
of pre-scheduled frequency and destination station platforms and direction. 

 
Announcement Generation 

 
The Traveler Information Software shall support the recording of announcements for playing on 
the PA System using available microphone equipment on the workstation. An announcement 
generation screen shall provide the option of selecting from a list of pre-recorded announcements 
or recording a freeform announcement. The Traveler Information Software shall maintain a 
library of pre-recorded announcements that shall be agency configurable. These messages may 
include: weather information, incident information, public safety information, and general transit 
information. The Traveler Information Software shall be capable of ensuring that a user is not 
allowed to record a message longer than a configurable number of seconds. 

 
The Traveler Information Software shall allow the user to assign an announcement as being either 
the public information or emergency type. The Traveler Information Software shall allow the user 
to assign a specific single platform or a set of destination stations to the selected announcement. 

 
The Traveler Information Software shall allow the pre-scheduled automatic delivery of 
announcements to be programmed in terms of frequency, specific times of day, day of week, and 
destination stations. 

 
The Traveler Information Software shall allow the user to manually select an announcement for 
immediate playing at the assigned stations, or to be programmed in terms of pre-scheduled 
frequency and destination stations. 

 
Traveler Information System (TIS) Controller Integration 

 
The Traveler Information Software shall send vehicle arrival prediction information messages to 
the appropriate TIS Controller(s) based on the assigned destination station platforms and 
directions. The Traveler Information Software shall send public information and emergency text 
messages to the appropriate TIS Controller(s) based on the assigned destination station platforms 
and directions. The Traveler Information Software shall send announcements to the appropriate 
TIS Controller(s) based on the assigned destination stations. 

 
The Traveler Information Software shall be able to periodically request that a TIS Controller 
respond with the information currently being displayed on the VMS and most recently announced 
through the PA System speakers, and store the information in a database. The frequency of 
requests to a TIS Controller shall be agency configurable. The Traveler Information Software 
shall be able to query any TIS Controller for the current messages displayed on any or all VMS 
signs it controls, and most recently announced through the PA System speakers. 

 
The Traveler Information Software shall be capable of managing and configuring logon/logoff 
functionality at TIS Controllers. 

 
The Traveler Information Software shall receive fault/failure alerts from the TIS Controllers. 



Page 7 of 11 Specification 559 – Traveler Information Software 

State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

 

 

Loss of communication with the TIS Controllers shall also trigger an alert in the Traveler 
Information Software. 

 
Alert Management 

 
The Traveler Information Software shall support an alert management function. This function 
shall enable an authorized user to view alerts received from the field. Alerts include, but are not 
limited to, fault/failure alerts from TIS Controllers, and indication of loss of communication with 
TIS Controllers. 

 
The Traveler Information Software shall allow an authorized user to mark the alert as high or low 
priority. An authorized user shall also be able to archive or delete alerts. 

 
XML Data Feed 

 
The Traveler Information Software shall be capable of outputting an XML data feed in real-time. 
The data feed shall include, at a minimum, locations for all vehicles in service and predictions of 
vehicle arrival times at stations.  The details of the data feed shall be finalized by the Contractor 
in discussion with the Department during Design Review. The Contractor shall provide the 
Department with an Application Programming Interface (API) document detailing the 
requirements for this data feed output interface. For this requirement, real-time shall be defined 
as a delay of less than one (1) second between receipt of data from buses and output of formatted 
XML data. 

 
Performance Requirements 

 
The Traveler Information Software shall adhere to the performance requirements listed in 
Specification 100 – General Provisions. 

 
In addition, the Traveler Information Software desktop client shall meet the following 
performance criteria under full system loading: 

 
 All windows with non-paging data shall open and populate with data within three (3) 

seconds; 
 

 All window with paging data shall open and populate with the initial data within three 
(3)  seconds and thereafter page updates shall be retrieved within one (1) second; 

 Messages shall be displayed on signs within twenty (20) seconds of implementing a 
plan or selecting and implementing a predefined message; 

 

 Database searches for a single record shall be completed within five (5) seconds; 
 

 Mouse cursor movements shall be smooth; 
 

 Dragging of the cursor bar for a scrollable list shall cause instantaneous redisplay of 
the list in time with the movement of the cursor bar. 

 
 
Prediction Accuracy Requirements 

 
When valid input data are being provided, the predictions for vehicle arrivals shall comply with 
the following minimal accuracy requirements: 
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 At least 90% of all predictions made less than three (3) minutes in advance of an 
actual arrival time shall be within one minute of the actual arrival time. 

 

 At least 90% of all predictions made less than five (5) minutes in advance of an actual 
arrival time shall be within two minutes of the actual arrival time. 

 

 At least 90% of all predictions made less than ten (10) minutes in advance of an 
actual arrival time shall be within three minutes of the actual arrival time. 

 
 
Warranty Requirements 

 
The Traveler Information Software is covered under the warranties set forth in Specification 
400 – Technical Support and Warranty Services. 
 
 
The Contractor shall develop, test, provide and install all applicable software “patches” or 
upgrades that become necessary to remedy system software faults or “bugs” identified during the 
warranty period. 

 
The Contractor shall provide at no additional cost, all version updates, software patches and error 
corrections available for the system software provided. 

 
 

CONSTRUCTION METHODS 

Installation 
 
The Contractor shall install the Traveler Information Software on the BOC Servers (specified in 
Specification 535 – Server). 

 
The Contractor shall install the Traveler Information Software desktop client on three (3) 
workstations at the BOC. The Contractor shall acquire all needed permits and licenses before 
software installation. 

 
To the greatest extent possible, industry proven software packages shall be utilized to provide the 
functionalities specified in this document. Each such software package shall be identified in the 
proposal. The proposal shall state the purpose of the software package, where it will be used, and 
how it will be used. If one software package is required to interface with another software 
package, the interface shall be documented and supported by flowcharts or block diagrams as 
appropriate. 

 
The Traveler Information Software shall be delivered in a ready-to-run form, including all 
necessary utility programs and documentation.  Utilities for data storage allowing direct access, 
data archival and restore functions for older data shall be provided. 

 
For software licensing, a minimum of ten (10) concurrent seat licenses or an enterprise site 
licensing solution shall be provided. The Contractor shall identify all necessary third-party 
software and associated licenses as part of their proposal. 
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The Traveler Information Software shall be capable of running in an active directory 
environment. System applications shall be capable of running concurrently with other Windows 
programs. 

 
The Contractor shall be responsible for resolving any compatibility issues between software and 
any other existing Department software or systems.  The Contractor shall confirm that software 
installation, including all third-party applications, will not negatively impact the operations of 
existing Department software applications available over the internal network. 

 
Security/Maintenance 

 
Security and Maintenance utilities shall be implemented to comply with the General Security and 
Maintenance Requirements stated in the Specification 100 – General Provisions. Such utilities 
shall be capable of monitoring the Traveler Information Software to identify security or 
maintenance issues such as unauthorized security breaches, software component failures, etc. 

 
Documentation and Training 

 
The Contractor shall provide all necessary and appropriate technical and user documentation for 
the Traveler Information Software, which shall cover the functional features, technical 
information, training, help, and maintenance information, in compliance with the Software 
Documentation requirements in the Specification 100 – General Provisions. 

 
The Contractor shall provide all necessary and appropriate operational and maintenance training 
for the Traveler Information Software. The Contractor shall develop and submit a Training Plan, 
which shall cover the training for use and maintenance of the Traveler Information Software, in 
compliance with the Training requirements in Specification 300 – Training. 

 
Testing Requirements 

 
The Traveler Information Software shall comply with the testing requirements stated in 
Specification 201 – Factory Acceptance Tests, Specification 202 – Prototype Demonstration Test, 
Specification 204 – System Demonstration Test, Specification 205 – Installation Tests, 
Specification 206 – Software Integration, Specification 207 – Integration Test, and Specification 
208 – Acceptance Test. 

 
For measuring the accuracy of predictions during Acceptance Testing, the Contractor shall 
provide the Department with Accuracy Testing Procedures for the Traveler Information Software 
as part of the Acceptance Test Plan. 

 
For system acceptance, the Contractor shall provide archived raw prediction records (indicating 
the vehicle, route, direction, stop, time of prediction, and predicted times) and archived times for 
vehicle arrivals at stations sufficient to conduct the Accuracy Testing Procedures, and to allow 
Department to define periodic extracts of these data in terms of the range of vehicle, routes, and 
stops included and the overall number of prediction records. 

 
After Final Acceptance is issued and for the duration of the warranty, the Contractor shall provide 
monthly performance reports, describing the average accuracy of the bus arrival prediction 
algorithm over the period at stations identified by the Department relative to the criteria defined 
above for varying number of minutes in advance of actual arrival times. 



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

Specification 560 – Automatic Passenger Counter (1-doorway) 
Specification 561 – Automatic Passenger Counter (2-doorway) 
Specification 562 – Automatic Passenger Counter (3-doorway) Page 1 of 9 

 

 

 
 
 

SPECIFICATION 560 – AUTOMATIC PASSENGER COUNTER (1-DOORWAY) 
 
 

SPECIFICATION 561 – AUTOMATIC PASSENGER COUNTER (2-DOORWAY) 
 
 

SPECIFICATION 562 – AUTOMATIC PASSENGER COUNTER (3-DOORWAY) 
 
 
 
 

DESCRIPTION 
 
 

Summary 
 

 
Specification 560 – Automatic Passenger Counter (1-doorway) 

 
This item shall consist of furnishing, installing, and testing an on-board Automatic Passenger 
Counter (APC) system, all needed components and accessories required for a full and complete 
installation, including all associated equipment and cabling for transit vehicles with one (1) 
doorway. 

 
Specification 561 – Automatic Passenger Counter (2-doorway) 

 
This item shall consist of furnishing, installing, and testing an on-board Automatic Passenger 
Counter (APC) system, all needed components and accessories required for a full and complete 
installation, including all associated equipment and cabling for transit vehicles with two (2) 
doorways. 

 

 
Specification 562 – Automatic Passenger Counter (3-doorway) 

 
This item shall consist of furnishing, installing, and testing an on-board Automatic Passenger 
Counter (APC) system, all needed components and accessories required for a full and complete 
installation, including all associated equipment and cabling for transit vehicles with three (3) 
doorways. 

 

 
For each type of bus, the APC system shall consist of APC sensors installed to monitor each 
doorway completely, integrated with one or more APC Controller devices, and including any 
necessary communication interfaces. The APC sensors shall count passenger boardings and 
alightings at every doorway. The APC controller(s) shall process information received from the 
APC sensors and send it for storage on the Vehicle Logic Unit (VLU) of the Mobile Data 
Computer (MDC) (refer to Specification 564 – Mobile Data Computer) for subsequent upload to 
the Busway Operations Center (BOC). 
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References and Standards 

 
Environmental and Enclosure 

 
 SAE J1455 – Recommended Environmental Practices for Electronic Equipment 

Design in Heavy-Duty Vehicle Applications 
 

 SAE J1113/13 – Electromagnetic Compatibility Measurement Procedure for Vehicle 
Components--Part 13: Immunity to Electrostatic Discharge 

 

 MIL-STD-810 – Department of Defense Test Method Standard for Environmental 
Engineering Considerations and Laboratory Tests 

 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 

 European Norm (EN) 50155: Railways Applications Electronic Equipment Used on 
Rolling Stock 

 

 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 
Class A 

 
 

Communications 
 

 SAE J1708 – Serial Data Communications between Microcomputer Systems in 
Heavy-Duty Vehicle Applications 

 

 SAE J1939 – Recommended Practice for a Serial Control and Communications 
Vehicle Network 

 
 

Product Safety 
 

 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 
International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment, European Norm (EN) 60950: Safety of information 
technology equipment, Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment, or similar 

 
 

MATERIALS 

General 
 

On each transit vehicle, the Contractor shall equip all doorways with a sufficient number of APC 
sensors to meet the performance requirements, and install one or more APC controllers. The 
Contractor shall determine the number of APC sensors and controllers for each type of bus, in 
coordination with the Department. The Contractor shall also install any communications required 
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between the sensors and the controller(s) and between the controller(s) and the VLU of the 
MDC. 

 

 
The APC Controller(s) shall be connected to the VLU of the MDC using cabling and other 
communication hardware complying with SAE J1708, SAE J1939 or approved equivalent to 
facilitate transmission of boarding and alighting counts to the MDC (refer to Specification 564 – 
Mobile Data Computer). 

 
The APC shall comply with the safety standards referenced in References and Standards. 

 
The APC and all associated equipment and cabling shall comply with the Materials requirements 
stated in Specification 100 – General Provisions.  If conflicts exist, this Item specification shall 
govern. 

 
Manufacturer Requirements 

 
The APC Manufacturer shall, in the past 5 years, have successfully installed similar equipment 
for at least three (3) public transit agencies where the equipment is installed on a fleet of at least 
fifty (50) vehicles. 

 
Physical Requirements 

 
APC sensors shall be rugged devices which can be safely and securely installed. The devices 
shall have an indistinctive exterior color similar to bus interiors, so as to not draw undue 
attention from passengers. 

 
APC controller(s) shall be designed for placement in protected areas or enclosures. Further 
details about the enclosure dimensions shall be decided by the Department in conjunction with 
the Contractor. 

 
The APC controller(s) shall have a USB or RS-232 serial connection port for use by a laptop 
computer for calibration of the doorway sensors. 

 
Environmental Requirements 

 
The APC, and all associated equipment and cabling shall comply with the following 
environmental requirements: 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between -13°F to 131°F (-25°C and 55°C) 

Storage Temperatures Between -40°F to 158°F (-40°C and 70°C) 

Humidity 5-95% relative humidity, non-condensing 
 

Operating Vibration Compliant with SAE J1455-06, MIL-STD-810F, or 
EN 50155 
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Criteria Minimum Conditions to be Met 

 

Mechanical Shock Compliant with SAE J1455-06, MIL-STD-810F, or 
EN 50155 

Solid Object and Moisture 
Protection 

 

IEC IP65 

 
The APC components—electrical, mechanical, and other connections— shall be designed to 
operate without degradation during and after exposure to vibration as encountered in normal 
service. 

 
The APC shall meet electromagnetic immunity standards of SAE J1113/13 and protect against 
surge and reverse polarity. 

 
Electrical Requirements 

 
The APC shall run on standard vehicle power and operate at a nominal +12VDC or +24VDC, 
and be fully functional within operating supply voltage ranges of + 9VDC to +30 VDC. Voltages 
shall be measured at the power connector to the device. The Contractor shall coordinate with the 
Department to verify the compatibility of the on-board equipment with the power supply units in 
each type of bus. 

 
Functional Requirements 

 

 
APC Sensors 

 
The APC system shall utilize overhead sensors. 

 
The doorway sensors shall be able to detect door openings, and count and differentiate between 
boarding and alighting passengers. 

The doorway sensors for all doorways shall be connected to one or more APC controllers. 

The doorway sensors shall be able to count moving passengers with speed between 0.1 and 3 
meters per second. 

 
The doorway sensors shall be able to separately count successive passengers that are walking as 
close together as is practicable, either one behind the other or side by side. 

 
The doorway sensors shall be able to count moving passengers with heights between one meter 
in height and the maximum height of the doorway. 

 
The doorway sensors shall be able to separately count a small child being carried by another 
passenger. 

 
The doorway sensors shall not register as multiple passengers the passage of a single passenger 
that reaches into or out of the doorway passage, or is swinging their arms, while passing through 
the sensor beams. 
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The doorway sensors shall not separately count objects carried by passengers, such as shopping 
bags or umbrellas. 

 
Boarding and alighting counts shall only be recorded when the doorway is open, to avoid any 
counting of passengers moving in the vicinity of the doorway passages between stops. 

 
Boarding and alighting counts shall only be recorded when the vehicle MDC is logged in. If 
there is a breakdown and passengers need to transfer to a replacement vehicle, this will allow the 
passenger transfer to be done with both vehicles logged out so that the transferring passengers 
are not erroneously double-counted. 

 
The APC sensors shall send boarding and alighting counts to the APC Controller. 

APC Controller 

The APC controller shall receive, process, and record the information received from the APC 
sensors. 

 
The APC controller shall be interfaced with a wheelchair lift sensor, if any, with the number of 
wheelchair lift operational cycles at each stop also recorded. 

 
For each stop, i.e. between a detected door opening and door closing, a data record shall be 
created to store the number of accumulated boarding and alighting passengers for each doorway. 

 
As soon as a door closing is detected by the APC sensors, the APC controller(s) shall send a data 
record of the number of accumulated boarding and alighting passengers for each doorway to the 
MDC. 

 
The APC controller shall not erase or allow the overwriting of a data record until confirmation is 
received from the MDC that the data record was successfully received. 

 
The APC Controller shall automatically record and log errors. 

 
Utility software shall be provided, for use on a laptop computer connected via the USB or RS- 
232 communications port to the APC controller, which supports calibration of the doorway 
sensors. 

 
Performance Specifications 

 
The APC system shall count boardings and alightings at each doorway for each stop with an 
error relative to accurate manual counts of ≤ 5%, respectively to be measured as detailed in 
Testing Requirements section. 

 
All individual components of the APC shall have a minimum Mean Time Between Failure 
(MTBF) of 50,000 hours. 
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Warranty Requirements 

 
The APCs and all associated equipment and cabling are covered under the warranty requirements 
stated in Specification 400 – Technical Support and Warranty Services.  

 
 
 

Spare Parts Requirements 
 

The Contractor shall provide the following spare parts: 
 

 Spare APC Sensors equivalent to 10% of the total number of installed APC Sensors, 
including all cabling required to connect to the APC controllers and power supply 

 

 Spare APC Controllers equivalent to 10% of the total number of installed APC 
Controllers, including all cabling required to connect to the Mobile Data Computer 
and power supply 

 

All the spare parts shall be of the same make and model as the originals used to operate the APC. 

CONSTRUCTION METHODS 

Delivery, Storage, and Handling 
 

The Contractor shall be responsible for protecting finished surfaces from damage during 
fabrication, shipping, storage, installation, testing and acceptance. The Contractor shall be 
responsible for replacing any damaged hardware, as determined by the Engineer or a designated 
Department representative. 

 
Installation 

 
General 

 
The Contractor shall be responsible for all installation and configuration of APC, on each type of 
bus. 

 
The location and mounting method for the APC sensors and controller(s) shall be determined in 
collaboration with the Engineer. The Contractor shall identify whether existing enclosure spaces 
are sufficient for APC Controller, and shall propose a solution in case additional enclosure space 
is required. The solution shall have to be accepted by the Department before the Contractor may 
proceed to installation. If deemed necessary by the Department, the Contractor shall rearrange 
the installed locations of other on-board equipment to achieve a suitable overall arrangement of 
equipment. 

 
Protective assemblies shall be designed as necessary to reasonably secure any APC system on- 
board equipment located in plain sight or otherwise easily accessible to passengers. 

 
APC system on-board equipment shall be installed to meet minimum height and width 
clearances for all transit vehicle entrances/exits. 
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APC Sensor 

APC sensors shall be mounted so as to avoid any protrusions into the doorway passage. 

Cabling to the APC sensors shall be shielded and routed to avoid sources of electromagnetic 
interference, such as fluorescent lighting ballasts. 

 
The alignment of the doorway sensors shall be calibrated after installation to establish the 
alignment settings for each vehicle that achieve the most accurate performance (and the 
calibration settings for each vehicle shall be documented for future Department reference). 

 
APC Controller 

 
The APC controller(s) shall be installed in locations that are not accessible to the vehicle 
operator or passengers. 

 
Security/Maintenance 

 
All components of the APC shall be removable and replaceable by a single technician with basic 
hand tools. 

 
Documentation and Training 

 
The APC, and all associated equipment and cabling shall comply with the documentation and 
training requirements stated in Specification 100 – General Provisions and Specification 300 – 
Training. 

 

 
The Contractor shall provide documentation and training on all the installation, configuration, 
management functions, operating features and maintenance procedures for the APC. 

 

 
Testing 

 

 
The Contractor shall be responsible for all testing required to establish approval and acceptance 
of the APC System as stated in the Specification 201 – Factory Acceptance Tests, Specification 
202 – Prototype Demonstration Test, Specification 203 – On-board Equipment Pilot Test, 
Specification 204 – System Demonstration Test, Specification 205 – Installation Tests, 
Specification 206 – Software Integration, Specification 207 – Integration Test, and Specification 
208 – Acceptance Test. 

 
In addition, for each type of bus, the Department will collect manual ride-check data of at least 
seven hundred (700) boarding and alighting passengers or the boarding and alighting counts for 
at least three revenue trips (whichever is the greater number of boarding and alighting 
passengers), which shall be used as the basis for assessing the accuracy of the APC system. 
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METHOD OF MEASUREMENT 

 
 

Specification 560 – Automatic Passenger Counter (1-doorway) 
 

This work shall be measured for payment by the number of transit vehicles equipped with an 
Automatic Passenger Counter (1-doorway) of the type specified, installed, integrated, completed, 
tested and accepted in-place. The unit price for each Automatic Passenger Counter (1-doorway) 
installed is set forth in Exhibit 4, and such price includes all materials, equipment, tools, labor, 
testing, documentation, and other incidentals necessary to complete the work. 

 
Specification 561 – Automatic Passenger Counter (2-doorway) 

 
This work shall be measured for payment by the number of transit vehicles equipped with an 
Automatic Passenger Counter (2-doorway) of the type specified, installed, integrated, completed, 
tested and accepted in-place. The unit price for each Automatic Passenger Counter (2-doorway) 
installed is set forth in Exhibit 4, and such price includes all materials, equipment, tools, labor, 
testing, documentation, and other incidentals necessary to complete the work. 

 
Specification 562 – Automatic Passenger Counter (3-doorway) 

 
This work shall be measured for payment by the number of transit vehicles equipped with an 
Automatic Passenger Counter (3-doorway) of the type specified, installed, integrated, completed, 
tested and accepted in-place. The unit price for each Automatic Passenger Counter (3-doorway) 
installed is set forth in Exhibit 4, and such price includes all materials, equipment, tools, labor, 
testing, documentation, and other incidentals necessary to complete the work. 
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SPECIFICATION 563 – MOBILE COMMUNICATIONS GATEWAY AND ROUTER 

 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, and testing a Mobile Communications Gateway 
and Router (MCGR), all needed components and accessories required for a full and complete 
installation, including all associate equipment and cabling. 

 
The MCGR shall consist of an on-board router with both wireless and wired communications 
functionality. 

 
References and Standards 

 
Environmental and Enclosure 

 
 SAE J1455 – Recommended Environmental Practices for Electronic Equipment 

Design in Heavy-Duty Vehicle Applications 
 

 SAE J1113/13 – Electromagnetic Compatibility Measurement Procedure for Vehicle 
Components--Part 13: Immunity to Electrostatic Discharge 

 

 MIL-STD-810 – Department of Defense Test Method Standard for Environmental 
Engineering Considerations and Laboratory Tests 

 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 

 European Norm (EN) 50155: Railways Applications Electronic Equipment Used on 
Rolling Stock 

 

 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 
Class A 

 
 
Communications 

 
 SAE J1708 – Serial Data Communications between Microcomputer Systems in 

Heavy-Duty Vehicle Applications 
 

 SAE J1939 – Recommended Practice for a Serial Control and Communications 
Vehicle Network 

 

 Institute of Electrical and Electronics Engineers (IEEE) 802.3 Ethernet Standards 
collection 

 

 IEEE 802.11 Wireless Local Area Network Standards collection 
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Software Development Standards 

 
 IEEE SA – 1455-1999 – IEEE Standard for Message Sets for Vehicle/Roadside 

Communications 
 

 IEEE SA – 1488-2000 – IEEE Standard for Message Set Template for Intelligent 
Transportation Systems 

 

 IEEE SA – 1489-1999 – IEEE Standard for Data Dictionaries for Intelligent 
Transportation Systems 

 
 
Product Safety 

 
 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 

International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment,  European Norm (EN) 60950: Safety of information 
technology equipment,  Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment,  or similar 

 
 

MATERIALS 

General 
 
The contractor shall equip all revenue vehicles with an on-board Mobile Communications 
Gateway and Router (MCGR), including all required wireless cards, cellular modem cards, and 
SIM cards. 

 
The MCGR shall be connected to the Multiband Antenna using appropriate Radio Frequency 
cabling and connectors (refer to Specification 565 – Multiband Antenna). 

 
The MCGR shall be connected to the Vehicle Logic Unit (VLU) of the Mobile Data Computer 
(MDC) via an Ethernet connection (refer to Specification 563 – Mobile Data Computer). 

 
The MCGR and all associated equipment and cabling shall comply with the Materials 
requirements stated in Specification 100 – General Provisions.  If conflicts exist, this Item 
specification shall govern. 

 
Manufacturer Requirements 

 
The MCGR Manufacturer shall, in the past five (5) years, have successfully installed similar 
equipment for at least three (3) public transit agencies where the equipment is installed on a fleet 
of at least fifty (50) vehicles. 
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Physical Requirements 

 
The MCGR shall be designed to fit in an appropriately sized enclosure in the interior of the 
vehicle. The Contractor shall coordinate with the Department to ascertain the size of the 
enclosure. 

 
The MCGR shall incorporate at least four (4) internal card interfaces where modem or 
communication cards providing the required wireless capabilities may be installed. These cards 
shall be easily replaceable to accommodate changes in technology and wireless standards. A 
PCMCIA, PCI or other types of acceptable standard slot devices may be used. 

 
The MCGR shall have at least four (4) Ethernet ports for communications with on-board devices. 
The MCGR shall include a minimum of two (2) USB 2.0 connections for communications with 
on-board equipment. 

 
The MCGR shall have at least two (2) connector ports to connect to the WLAN and cellular data 
components of the Multiband Antenna. 

 
Environmental Requirements 

 
The MCGR, and all associated equipment and cabling shall comply with the following 
environmental requirements: 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between -13°F to 131°F (-25°C and 55°C) 

Storage Temperatures Between -40°F to 158°F (-40°C and 70°C) 

Humidity 5-95% relative humidity, non-condensing 
 

Operating Vibration Compliant with SAE J1455-06, MIL-STD-810F, or 
EN 50155 

 

Mechanical Shock Compliant with SAE J1455-06, MIL-STD-810F, or 
EN 50155 

Solid Object and Moisture 
Protection 

 

IEC IP53 

 
The MCGR components—electrical, mechanical, and other connections— shall be designed to 
operate without degradation during and after exposure to vibration as encountered in normal 
service. 

 
The MCGR shall meet electromagnetic immunity standards of SAE J1113/13 and FCC Part 15 
Class A, and protect against surge and reverse polarity. 
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Electrical Requirements 

 
The MCGR shall run on standard vehicle power and operate at a nominal +12VDC or +24VDC, 
and be fully functional within operating supply voltage ranges of + 9VDC to +30 VDC. Voltages 
shall be measured at the power connector to the device. The Contractor shall coordinate with the 
Department to verify the compatibility of the on-board equipment with the power supply units in 
each type of bus. 

 
Functional Requirements 

 
General 

 
The MCGR shall support the following wireless services for external data communications: 

 
 Cellular data communications technologies including, but not limited to, 3G 

technologies (such as CDMA2000, GSM EDGE, UMTS) supported by the major 
wireless carriers (such as AT&T, Verizon, Sprint, T-Mobile) through a compatible 
cellular modem or card. 

 

 “WiFi” supporting 802.11 b, g, and n standards through an internal card. 
 
 
The MCGR shall be designed to be able to support expansion to 4G communications 
technologies (such as LTE, HSPA, HSPA+). 

 
The MCGR shall interface with the Cellular Data Communications Gateway in the BOC over a 
cellular network to enable exchange of data to and from the CAD/AVL Central Software. 

 
The MCGR shall interface with the Bulk Data Gateway in the BOC over a WLAN network to 
enable exchange of data to and from the CAD/AVL Central Software. It is anticipated that the 
WLAN access points infrastructure and bulk data gateway may not be available at the start of 
service. For the period that the WLAN network is not available, the MCGR shall be configured to 
use the cellular network for exchange of bulk data. 

 
MDC Integration 

 
The MCGR shall interface with the MDC via on-board Ethernet connection to facilitate 
transmission of data to and from the MDC. 

 
The MDC shall upload and download all data to be exchanged with the CAD/AVL Central 
Software via the MCGR. The MDC shall initiate the process of sending data files to the 
CAD/AVL Central Software via the MCGR. 

 
The MCGR shall be configurable by a laptop connected to the MCGR via a USB port or through 
the MDC. 

 
The MCGR shall provide information to the MDC to display the channel and other user prompts 
required to operate or diagnose the unit via the Ethernet connection. 
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Network Connectivity and Communications 

 
The Contractor shall coordinate with the Department to identify the specific Cellular Data 
Modem Card to be provided, during the Design Review stage, based on the Department selection 
of the cell data service provider. 

 
The MCGR shall be configurable to control which data on-board systems can send using the 
various available methods, based upon the speed of outbound connections (i.e. which data can be 
sent when low-speed communications are available, and which can be sent when higher speed 
communications are available). 

 
The MCGR shall have the ability to configure rate limits on traffic coming to on-board systems 
(ingress interfaces). 

 
The MCGR shall have the ability to configure rate limits on the outbound connection, in order to 
efficiently utilize a shared wireless environment (egress interfaces). 

 
The MCGR shall automatically switch data traffic between available wireless networks according 
to administrator-defined switching policies. Routing policies shall be based upon, at a minimum, 
network availability, network priority, time of day, vehicle location, and bandwidth capacity. 

 
To assure that only appropriate application traffic is routed over each wireless infrastructure; the 
MCGR shall perform port filtering for each available wireless network. 

 
The MCGR shall allow bulk data processing to be initiated whenever the vehicle is within WLAN 
coverage of an approved SSID and the time until scheduled departure from the current location is 
more than a configurable period of time beyond the current time. It is anticipated that the WLAN 
access points infrastructure and bulk data gateway may not be available at the start of service. For 
the period that the WLAN network is not available, the MCGR shall be configured to use the 
cellular network for exchange of bulk data. 

 
The MCGR shall seamlessly continue data transfers, regardless of which wireless network last 
handled the data transfer. 

 
Start-up Diagnostics 

 
The unit shall perform a self-diagnostic test each time it is turned on.  This test shall be automatic 
and shall include all router operating parameters. 

 
At the conclusion of a successful test, no operator intervention shall be required.  The MCGR unit 
will send a health status message to the MDC for logging. 

 
A test that is not successful shall notify the MDC.  The MDC shall notify the operator with a 
visual and audible indication and log the event. Applicable error codes shall also be provided to 
the MDC for logging. 

 
Security 

 
The MCGR shall provide IPsec Virtual Private Network (VPN) services.  
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The MCGR shall provide stateful firewall services. 

Warranty Requirements 
 
The MCGR and all associated equipment and cabling are covered under the warranty 
requirements stated in Specification 400 – Technical Support and Warranty Services.  

 
Spare Parts Requirements 

 
The Contractor shall provide the following spare parts: 

 
 MCGRs equivalent to 10% of the total number of installed MCGRs, including all 

cabling required to connect to the MDC, the Multiband Antenna and on-board power 
supply 

 

All the spare parts shall be of the same make and model as the originals used to operate the 
MCGR. 

 
 
 
CONSTRUCTION METHODS 

 
 
Delivery, Storage, and Handling 

 
The Contractor shall be responsible for protecting finished surfaces from damage during 
fabrication, shipping, storage, installation, testing and acceptance. The Contractor shall be 
responsible for replacing any damaged hardware, as determined by the Engineer or a designated 
Department representative. 

 
Installation 

 
The location and mounting method for the MCGR shall be determined in collaboration with 
Department staff. The Contractor shall identify whether existing enclosure spaces are sufficient 
for the MCGR, and shall propose a solution in case additional enclosure space is required. The 
solution shall have to be accepted by the Department before the Contractor may proceed to 
installation. If deemed necessary by the Department, the Contractor shall rearrange the installed 
locations of other on-board equipment to achieve a suitable overall arrangement of equipment. 

 

 
 
The MCGR shall be securely mounted in an appropriate enclosure that is inaccessible to the 
vehicle operator and passengers or if within reach, is secured against access. The enclosure shall 
be designed to protect the MCGR from splash or spray. 

 
The Contractor shall coordinate with the Department to establish the necessary cellular data 
account and acquire the associated cellular modem card. 

 
The Contractor shall install and configure cellular modem cards and any SIM cards, as identified 
during Design Review, on the MCGR. 
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The Contractor shall connect the MCGR to the designated on-board power supply on each type of 
vehicle. 

 
The Contractor shall connect the MCGR to the MDC and the Multiband Antenna. 

 
The Contractor shall be responsible for all configuration of the MCGR, as directed by the 
Department. 

 
Security/Maintenance 

 
The MCGR and all installed components such as SIM cards or wireless access cards shall be 
removable and replaceable by a single technician with basic hand tools. 

 
Documentation and Training 

 
The MCGR, and all associated equipment and cabling shall comply with the documentation and 
training requirements stated in Specification 100 – General Provisions and Specification 300 – 
Training. 

 
The Contractor shall provide documentation and training on all the installation, configuration, 
management functions, operating features and maintenance procedures for the MCGR. 

 
 
Testing 

 
The MCGR, and all associated equipment and cabling shall comply with the testing requirements 
stated in the Specification 201 – Factory Acceptance Tests, Specification 202 – Prototype 
Demonstration Test, Specification 203 – On-board Equipment Pilot Test, Specification 204 – 
System Demonstration Test, Specification 205 – Installation Tests, Specification 206 – Software 
Integration, Specification 207 – Integration Test, and Specification 208 – Acceptance Test. 

 
The Contractor shall be responsible for all testing that may be required to establish approval and 
acceptance of the MCGR. 

 
The MCGR shall be tested for the following: 

 
 Verification of communications from all the installed wireless and cellular modem 

cards 
 

 Verification of communications between the MDC and the MCGR 
 

 Verification of security features of MCGR 
 
 
 
 
METHOD OF MEASUREMENT 

 
 
This work shall be measured for payment by the number of units of Mobile Communications 
Gateway and Routers of the type specified, installed, integrated, completed, tested and accepted 
in-place.  The unit price for each Mobile Communications Gateway and Routers is set forth in 
Exhibit 4, and such price includes all materials, equipment, tools, labor, testing, documentation, 
and other incidentals necessary to complete the work. 
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SPECIFICATION 564 – MOBILE DATA COMPUTER 

 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, and testing a Mobile Data Computer (MDC), all 
needed components and accessories required for a full and complete installation, including all 
associate equipment and cabling. 

 
The MDC shall consist of the Mobile Data Terminal (MDT), the Vehicle Logic Unit (VLU) and 
an integrated GPS Receiver. The MDT will be the on-vehicle interface between the vehicle 
operator and the VLU. The VLU will serve as the controlling computing device for the overall 
MDC. The integrated GPS Receiver will interface with a GPS Antenna to provide location 
sensing capability. 

 
References and Standards 

 
Environmental and Enclosure 

 
 SAE J1455 – Recommended Environmental Practices for Electronic Equipment 

Design in Heavy-Duty Vehicle Applications 
 

 SAE J1113/13 – Electromagnetic Compatibility Measurement Procedure for Vehicle 
Components--Part 13: Immunity to Electrostatic Discharge 

 

 MIL-STD-810 – Department of Defense Test Method Standard for Environmental 
Engineering Considerations and Laboratory Tests 

 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 

 European Norm (EN) 50155: Railways Applications Electronic Equipment Used on 
Rolling Stock 

 

 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 
Class A 

 
 
Communications 

 
 SAE J1708 – Serial Data Communications between Microcomputer Systems in 

Heavy-Duty Vehicle Applications 
 

 SAE J1939 – Recommended Practice for a Serial Control and Communications 
Vehicle Network 

 

 IEEE 802.3 Ethernet Standards collection 
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Software Development Standards 

 
 IEEE SA – 1455-1999 – IEEE Standard for Message Sets for Vehicle/Roadside 

Communications 
 

 IEEE SA – 1488-2000 – IEEE Standard for Message Set Template for Intelligent 
Transportation Systems 

 

 IEEE SA – 1489-1999 – IEEE Standard for Data Dictionaries for Intelligent 
Transportation Systems 

 
 
Product Safety 

 
 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 

International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment,  European Norm (EN) 60950: Safety of information 
technology equipment,  Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment,  or similar 

 
 

MATERIALS 

General 
 
The contractor shall equip all transit vehicles with an MDC, consisting of a VLU, connected to or 
integrated with an MDT and a GPS Receiver, and including all required cabling between these 
components. 

 
The MDC shall be connected using cabling and other communication hardware complying with 
SAE J-1708, SAE J-1939, or approved alternate, to the following on-board devices: 

 
 Automatic Passenger Counter (APC) Controller (refer to Specification 560 – 

Automatic Passenger Counter (1-doorway),  Specification 561 – Automatic Passenger 
Counter (2-doorway) and Specification 562 – Automatic Passenger Counter (3- 
doorway)) 

 

 AVA Controller (refer to Specification 567 – AVA Controller) 
 

 Headsign 
 

 Farebox 
 

 P-25 Compatible Radio Subscriber Unit 
 
 
The MDC shall be connected using cabling and other communication hardware complying with 
IEEE 802.3 Ethernet standards, or approved alternate, to the following on-board devices: 
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 Mobile Communications Gateway and Router (MCGR) (refer to Specification 563 – 

Mobile Communications Gateway and Router) 
 

 Digital Video Recorder (DVR) 
 
 
The MDC shall be connected using approved Radio Frequency (RF) cabling and other 
communication hardware to the following devices: 

 
 Global Positioning System (GPS) Antenna (refer to Specification 565 – Multiband 

Antenna) 
 

 
 
The devices to be connected and the connection details shall be discussed with and approved by 
the Department during Design Review. 

 
The MDC shall be interfaced with the CAD/AVL Central Software via the MCGR using cellular 
data and WLAN services. (Refer to Specification 553 – CAD/AVL Central Software) 

 
The MDC shall comply with the safety standards referenced in References and Standards. 

 
The MDC and all associated equipment and cabling shall comply with the Materials requirements 
stated in Specification 100 – General Provisions. If conflicts exist, then this Item specification 
shall govern. 

 
Manufacturer Requirements 

 
The Manufacturer shall, in the past five (5) years, have provided similar VLU and MDT 
equipment for at least three (3) public transit agencies where the equipment is installed on a fleet 
of at least fifty (50) vehicles. If the VLU and MDT are from different manufacturers, then each 
manufacturer shall meet this requirement. 

 
Physical Requirements 

 
The MDC shall have an appropriate port (e.g. a USB or RS-232 console port) or use the operator 
terminal to allow local configuration, diagnosis and maintenance using a portable programming 
device. Utility software shall be provided for this purpose that can be installed on portable 
computers. 

 
MDT 

 
The MDT shall incorporate a touch screen with a color backlit display capable of displaying 
information to vehicle operators. 

 
The MDT shall incorporate such measures as vehicle operator-controlled brightness control, anti- 
glare coating and adjustable orientation mounting. 
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The MDT display shall be designed to be readable by the vehicle operator from the seated 
position under the full range of ambient illumination conditions. 

 
The MDT shall incorporate a speaker to provide audible feedback. 

The MDT shall be a physically separate unit from the VLU. 

The MDT shall be designed to be removable and replaceable as an entire component to minimize 
vehicle down times and simplify maintenance. 

 
VLU 

 
The VLU shall be a physically separate unit from the MDT. 

 
The VLU shall be designed to be removable and replaceable as an entire component to minimize 
vehicle down times and simplify maintenance. 

 
The VLU shall have an integrated GPS Receiver that supports the parallel tracking of at least 
twelve (12) channels. 

 
The VLU shall have an internal battery back-up to power the equipment for up to five (5) minutes 
while the vehicle battery power is disconnected or not available. 

 
The VLU shall have an internal battery back-up to maintain the time while bus battery power is 
disconnected. 

 
The VLU shall include data storage capacity to store complete schedule information, headsign 
display messages, passenger counts, location information, schedule adherence information, route 
adherence information, predefined text messages, alarm messages, and event messages, at a 
minimum, along with any other data required to support contract requirements and a complete 
system. The Contractor shall coordinate with the Department during Design Review to finalize 
the data storage capacity. 

 
On-board memory shall use non-volatile storage so that continuous power supply is not required 
to retain the stored data. 

 
The VLU shall have provision for expanding data storage capacity in the future. 

 
The VLU shall have a USB port to allow a user to manually access and download data stored on 
the VLU (as a redundant back-up option) using a laptop connected to a USB port. Files shall be in 
a text file format that can be uploaded and viewed using commercially available utility software. 
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Environmental Requirements 

 
The MDC, and all associated equipment and cabling shall comply with the following 
environmental requirements: 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between -13°F to 131°F (-25°C and 55°C) 

Storage Temperatures Between -40°F to 158°F (-40°C and 70°C) 

Humidity 5-95% relative humidity, non-condensing 
 
Operating Vibration Compliant with SAE J1455-06 and MIL-STD-810F, or 

EN 50155 
 
Mechanical Shock Compliant with SAE J1455-06 and MIL-STD-810F, or 

EN 50155 
Solid Object and Moisture 
Protection 

 

IEC IP53 

 
The MDC components—electrical, mechanical, and other connections— shall be designed to 
operate without degradation during and after exposure to vibration as encountered in normal 
service. 

 
The MDC shall meet electromagnetic immunity standards of SAE J1113/13 and FCC Part 15 
Class A, and protect against surge and reverse polarity. 

 
Electrical Requirements 

 
The MDC shall run on standard vehicle power and operate at a nominal +12VDC or +24VDC, 
and be fully functional within operating supply voltage ranges of + 9VDC to +30 VDC. Voltages 
shall be measured at the power connector to the device. The Contractor shall coordinate with the 
Department to verify the compatibility of the on-board equipment with the power supply units in 
each type of bus. 

 
Functional Requirements 

 
General 

 
The MDC shall be capable of displaying information to vehicle operators, providing audible 
feedback, and accepting operator input. 

 
MDCs shall turn on automatically when the vehicle power is turned on, and shall shut down at an 
agency configurable time after the vehicle power is turned off.  MDCs shall be configured to 
allow for a managed and graceful shutdown, allowing all active sessions and connections to be 
closed under control of the firmware during the shutdown process. 
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The vehicle operator shall not be able to manually shut off or disconnect the MDC power or 
manually shut down the application software. 

 
The MDC software shall be developed in accordance with recognized standards such as those 
mentioned under software development standards in References and Standards. 

 
The MDC shall be able to implement firmware and configuration data updates for itself and 
connected devices, including: 

 
 Headsign 

 

 Automatic Passenger Counter 
 

 Mobile Communications Gateway and Router 
 

 AVA Controller 
 
 
The MDC shall be able to be locally configured, diagnosed and maintained using a portable 
programming device (e.g., via a USB or RS-232 console port or the operator terminal). 

 
The MDC shall allow a user to manually access and download stored data (as a redundant back- 
up option) using a laptop connected to a USB port. 

 
The MDC shall be operated using touch screen programmable buttons on the MDT, with visual 
feedback via a change in the onscreen button indication and audible feedback via the speaker 
when a touch screen button is pressed. 

The MDC shall allow the user to adjust the speaker volume at any time while the MDC is on. 

The MDC time shall be synchronized with the CAD/AVL Central Software time at least once a 
day. 

 
The MDC shall have the capability to all the dispatcher to route radio transmissions to either the 
onboard speakers or the handset without requiring the dispatcher to select a private call function. 

 
Schedule Data 

 
The MDC shall periodically download bulk data files containing run/block data from the 
CAD/AVL Central Software. Run/block data shall be stored on the MDC, with sufficient on- 
board memory capacity to allow for storage of at least three (3) full picks of run/block data 
schedule files. 

 
The MDC shall provide a versioning mechanism for files to be immediately downloaded to the 
vehicle, but for the MDC to delay implementation of the file until some later date. Any stored 
version may be initiated and made current. 

 
When an operator logs on with a run ID, the MDC shall be able to access, initiate and display the 
relevant schedule data file for that run ID on the MDT. 

 
 
 



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

Page 7 of 16 Specification 564 – Mobile Data Computer 

 

 

 
MDC Logon and Logoff: 

 
The MDC shall allow the vehicle operator to logon by entering their operator ID and run ID on 
the MDT. The MDC shall interact with the CAD/AVL Central Software to confirm that the 
operator ID and run ID are valid and that another vehicle has not already logged on using either 
of these IDs. 

 
Once the operator ID and run ID have been validated, the MDC shall complete the logon by 
selecting the trip/block schedule data stored in the MDC that corresponds with that run. 

 
After logon, the MDC shall display the current block, run, route, trip, next timepoint, and 
operator ID. 

 
Once the MDC logon has been completed, the MDC shall use the block data to: 
 switch the voice radio to the busway talk group when vehicle begins a busway trip 

and switch the voice radio back to its regular non-busway talk group upon ending a 
busway trip; 

 

 log onto the farebox (even if currently logged on to ensure consistency); and 
 

 begin automatically sending display commands to the headsign based on vehicle 
location. 

 
 
Upon successful logon, the MDC shall display an agency configurable pre-trip inspection screen 
that shall be filled in by the vehicle operator after conducting their pre-trip inspection of the 
vehicle. 

 
The MDC shall allow the vehicle operator to logoff by selecting the logoff key. The MDC shall 
send a message to the dispatcher as a confirmation of the vehicle operator logoff. Before 
completing the logoff, the MDC shall display an agency configurable post-trip inspection screen 
which shall be filled in by the vehicle operator after conducting a post-trip inspection of the 
vehicle. 

 
Both pre-trip and post-trip inspection reports shall be sent to the CAD/AVL Central Software and 
saved for use by dispatch and maintenance personnel. 

 
The MDC shall periodically attempt to resend a logon or logoff message until it receives an 
acknowledgement message from the CAD/AVL Central Software. If no response is received from 
the CAD/AVL Central Software within an agency configurable time, then the MDC shall provide 
the operator with a message that no logon response or no logoff response has been received. 

 
The MDC shall allow for remote logon from the CAD/AVL Central Software. This logon 
capability will only be available to agency staff logged on to the CAD/AVL Central Software 
with appropriate privileges. 

 
 
 
GPS Receiver 

 
The GPS Receiver shall include multi-path rejection capabilities to help eliminate spurious 
signals caused by reflections off buildings or other structures. 
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The GPS Receivers shall continuously report latitude, longitude, speed, time, direction of travel 
(heading) and whether the receiver has a GPS position lock. 

 
The GPS Receivers shall be parallel tracking receivers, capable of simultaneously tracking at 
least four GPS satellites in the best available geometry, while also tracking at least the eight next 
best and/or upcoming (rising) satellites. 

 
The GPS Receivers shall be Wide Area Augmentation System (WAAS)-capable. 

The GPS Receivers shall report the loss of WAAS service to the MDC. 

The GPS Receivers shall be capable of instantly reporting loss of GPS location to the MDC, 
where the information will be logged. 

 
Location Reporting 

 
The MDC shall store the most recent location received from the GPS Receiver. 

 
The MDC shall send the most recent location report to the CAD/AVL Central Software once an 
agency configurable number of minutes have passed since the previous location report. All 
location reports shall include: date and time stamp, “GPS lock” status, GPS location latitude and 
longitude, heading, vehicle number, operator ID, run ID, trip ID, block ID, and schedule 
adherence. 

 
All data transmissions from the MDC to the CAD/AVL Central Software shall include a location 
report. 

 
Schedule Adherence 

 
When a vehicle operator is logged in to a run, the MDC shall continuously calculate the current 
schedule adherence, defined as the difference between the estimated on-schedule time for the 
current location (not just the schedule adherence as of the previous timepoint) and the current 
time to the nearest second. The estimated on-schedule time between timepoints shall be based on 
the typical link operating speeds. 

 
The MDC shall continuously display the current schedule adherence, updated every second on 
the MDT. The MDC shall send the most recent schedule adherence information as part of each 
location report. 

 
 
 
Route Adherence 

 
The MDC shall compute and determine whether the vehicle is running off-route based on agency 
configurable thresholds. 

 
The MDC shall send a message to the CAD/AVL Central Software when a vehicle has been 
determined to have gone off-route or to have come back on-route. 

 
The MDC shall periodically attempt to resend an off-route message until it receives an 
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acknowledgement message from dispatch. The MDC shall display on the MDT whether the 
vehicle is on-route or off-route. 

 
Text Messaging 

 
The MDC shall allow the vehicle operator to send a text message to the CAD/AVL Central 
Software by selecting from a set of agency configurable predefined messages on the MDT. The 
MDC shall allow the vehicle operator to ask for an acknowledgement of receipt or Yes/No 
response to certain text messages. 

 
All text messages to the CAD/AVL Central Software shall include a location report. 

 
The MDC shall signal with a distinct audible alert tone when a text message is received from the 
CAD/AVL Central Software and available for viewing on the MDT. 

 
The MDC shall store an agency configurable number of text messages received from the 
CAD/AVL Central Software, indicate to vehicle operators when there are unread text messages, 
allow stored text messages to be viewed, and allow read messages to be deleted. 

 
The MDC shall allow the vehicle operator to view received text messages that are longer than 
that can fit on one line of the display. 

 
The MDC shall also allow the vehicle operator to send an acknowledgement of receipt or Yes/No 
response to certain text messages received from the CAD/AVL Central Software. The MDC shall 
periodically attempt to resend a text message or response until it receives an acknowledgement 
message from the CAD/AVL Central Software. 

 
Overt Alarm 

 
A user shall be able to activate the overt alarm using a maximum of three (3) steps (touches on 
the screen) from any screen on the MDT. 

 
When the overt alarm has been activated, the MDC shall send the overt alarm message to the 
CAD/AVL Central Software and place the MDC into the overt alarm mode. 

 
When in overt alarm mode, the MDC shall send the most recent location report to the CAD/AVL 
Central Software automatically whenever an agency configurable number of minutes have passed 
since the previous location report. 

 
The MDC shall terminate the overt alarm mode only when it receives a message from the 
CAD/AVL Central Software that the overt alarm has been cancelled. 

Covert Alarm 

When the MDC receives a notification from the P-25 Compatible Radio Subscriber Unit that the 
covert alarm has been activated, the MDC shall send the covert alarm message to the CAD/AVL 
Central Software and place the MDC into the covert alarm mode. 

 
When in covert alarm mode, the MDC shall send the most recent location report to the 
CAD/AVL Central Software automatically whenever an agency configurable number of minutes 



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

Page 10 of 16 Specification 564 – Mobile Data Computer 

 

 

have passed since the previous location report. 
 
The MDC shall terminate the covert alarm mode only when it receives a message from the 
CAD/AVL Central Software that the covert alarm has been cancelled. 

 
When in covert alarm mode, there shall be no indication on the MDT other than subtle symbols 
or icons approved by the agency, signifying that the covert alarm mode has been activated. 

 
Mobile Communications Gateway and Router (MCGR) Integration 

 
The MDC unit will receive a health status message from the MCGR when it is turned on. The 
MDC shall log the health status message along with a timestamp. 

 
Any unsuccessful health status notification received from the MCGR shall be brought to the 
notice of the operator by the MDC through a visual and audible indication. The event and 
applicable error codes received from the MCGR shall be logged along with a timestamp. 

 
The MDC shall exchange real-time information such as location reports, text messages, and 
operator login verification information with the CAD/AVL Central Software, via the MCGR 
using cellular data. 

 
The MDC shall exchange bulk data such as schedule data with the CAD/AVL Central Software 
via the MCGR using WLAN when available, and via the MCGR using cellular data when WLAN 
is unavailable. It is anticipated that the WLAN network may not be available at the start of 
service, and for this period the MCGR shall be configured to use cellular data for bulk data 
exchange. 

 
The MDC shall automatically initiate data transfer with the CAD/AVL Central Software via the 
MCGR when the vehicle is in range of a cellular network or WLAN, requiring no operator 
interaction. 

 
The MDC shall be able to keep account of incomplete transfers of data files between the vehicle 
and the CAD/AVL Central Software and initiate a continuation or restart of the transfer via the 
MCGR whenever possible. 

 
The MDC shall provide a versioning mechanism for files to be immediately downloaded to the 
vehicle, but for the MDC to delay implementation of the file until some later date. 

 
Automatic Voice Announcement (AVA) Controller Integration 

 
The MDC shall send location information and route to the AVA Controller to allow for location- 
based announcements and displays. 

 
The MDC shall be capable of triggering voice announcements and/or text displays from the AVA 
Controller. 

 
When a stop requested signal gets activated by a customer, the MDC shall send a signal to the 
AVA Controller. 
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P25-compatible Radio Subscriber Unit Integration 

 
The MDC shall automatically switch the voice radio on the P25-compatible Radio Subscriber 
Unit to the ‘Busway’ talk group when vehicle operators begin a ‘Busway’ trip. The MDC shall 
accept a notification from the P25-compatible Radio Subscriber Unit when the covert alarm (on 
the subscriber radio unit) has been activated. 

 
Headsign Integration 

 
When the vehicle is logged into a run using the MDC and operating a trip of the run, the MDC 
shall automatically command the headsign to display an agency configurable message for that trip. 
This message could be the route number and/or route name. 

 
When the vehicle is logged into a run using the MDC but operating on deadhead from the garage 
to the first trip of the run, the MDC shall automatically command the headsign to display an 
agency configurable message. This message could be “OUT OF SERVICE”, “FROM GARAGE” 
or the message that will be displayed during the first trip. 

 
When the vehicle is logged into a run using the MDC but operating on deadhead to the garage 
from the final trip of the run, the MDC shall automatically command the headsign to display an 
agency configurable message. This message could be “OUT OF SERVICE”, “TO GARAGE” or 
the message that will be displayed during the final trip. 

 
When the vehicle is logged into a run using the MDC but operating on deadhead for interlining 
between trips in the course of a run, the MDC shall automatically command the headsign to 
display an agency configurable message. This message could be “OUT OF SERVICE” or the 
message displayed during either the previous or upcoming trip. 

 
When the vehicle is logged into a “special” run using the MDC, the MDC shall automatically 
command the headsign to display an agency configurable message for that run. This message 
could be “OUT OF SERVICE”, or “IN TRAINING”. 

 
When the vehicle is logged into a run using the MDC, the operator shall be able to manually 
command the headsign to display from a set of agency configurable predefined messages. This 
message could be “OUT OF SERVICE”, or “IN TRAINING”. 

 
The operator shall continue to be able to use all features of the existing headsign controller, 
regardless of whether or not the operator has logged into a run using the MDC or whether the 
MDC is operational. 

 
Digital Video Recorder (DVR) for Security Camera Integration 

 
The MDC shall be interfaced with the Digital Video Recorder (DVR) for Security Cameras. The 
Security Cameras and DVR will be provided as part of the vehicle procurement. 

 
When the vehicle is logged into a run using the MDC, the MDC shall provide the run ID, 
operator ID, vehicle ID, route ID, trip ID and vehicle location to the DVR. 

The MDC shall receive and log any diagnostic messages received from the DVR. 
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Automatic Passenger Counter (APC) System Integration 
 
The MDC shall receive data records containing raw passenger counts from the APC controller 
when door closings are detected and immediately append location data, run/block/route/trip 
information, and nearest stop information (where available) to the data record. 

 
The MDC shall associate each data record with the correct nearest stop and add its stop ID, based 
on an algorithm that uses the recorded GPS latitude and longitude, the route, and the stops 
assigned to preceding and following data records. 

 
The MDC shall not add a stop ID to the data record if the GPS latitude and longitude recorded for 
the stop are not within an agency configurable distance from a stop on the current route/trip. 

 
Each data record shall also include the current GPS location latitude and longitude, as well as the 
current date/time, vehicle number, vehicle operator ID number, block ID, run ID, route ID, and 
trip ID. 

 
APC data records shall be stored in the MDC, with sufficient on-board memory capacity to allow 
for storage for a minimum of ten (10) days of APC data. The number of days that APC data will 
be stored shall be agency configurable. 

 
The MDC shall be able to prepare an APC data package at the end of every trip to periodically 
send to the CAD/AVL Central Software via the MCGR. The MDC shall be able to request an 
acknowledgment receipt from the CAD/AVL Central Software when the APC data package is 
received. The MDC shall automatically allow the data package to be overwritten in its memory 
once acknowledgement has been received from the CAD/AVL Central Software. 

 
Performance Specifications 

 
The MDC response time to any touch screen button shall not exceed one second. 

 
The MDC shall be reliable. MDC availability shall be 99.9% or better, computed as follows: 
availability shall be determined by comparing the total out-of-service time to the total operating 
time. Out-of-service time shall include reboots and system maintenance, excluding planned and 
approved preventive maintenance. 

 
Integrated GPS Receiver 

 
The GPS Receiver shall have a cold start solution time of sixty (60) seconds or less and a re- 
acquisition time (100% blockage of the satellite signals for duration of less than two minutes) of 
fifteen (15) seconds or less. 

 
Velocity measurements provided by the GPS equipment shall be accurate to within 0.1 meters per 
second. 

 
The GPS/vehicle location system shall provide vehicle position within +/- 15 meters 95% of the 
time, without WAAS signal availability, and +/- 3 meters 95% of the time, with WAAS signal 
availability. 
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Vehicle location information lag time shall not exceed one second in the vehicle (lag time is 
defined as the time it takes to compute position information, differentially corrected, if necessary, 
and format it for transmission). 

 
Warranty Requirements 

 
The MDC and all associated equipment and cabling are covered under the warranty requirements 
stated in Specification 400 – Technical Support and Warranty Services.  

 
Spare Parts Requirements 

 
The Contractor shall provide the following spare parts: 

 
 MDTs and VLUS equivalent to 10% of the total number of installed MDCs, including 

all cabling required to connect to the power supply and to each other 
 

 10% of all mounting equipment required for the total number of installed MDTs and 
VLUs 

 

All the spare parts shall be of the same make and model as the originals used to operate the MDC. 
Each spare shall be supplied as a packaged kit containing all ancillary components (e.g., 
fasteners) needed to enable the replacement of a failed installed unit with a spare. 

 

CONSTRUCTION METHODS 

Delivery, Storage, and Handling 
 
The Contractor shall be responsible for protecting finished surfaces from damage during 
fabrication, shipping, storage, installation, testing and acceptance. The Contractor shall be 
responsible for replacing any damaged hardware, as determined by the Engineer or a designated 
Department representative. 

 
Installation 

 
The Contractor shall be responsible for all installation and configuration of the MDC. 

 
The location and mounting method for the VLUs and MDTs shall be determined in collaboration 
with the Engineer. The Contractor shall identify whether existing enclosure spaces are sufficient 
for the MDT and the VLU, and shall propose a solution in case additional enclosure space is 
required. The solution shall have to be accepted by the Department before the Contractor may 
proceed to installation. If deemed necessary by the Department, the Contractor shall rearrange the 
installed locations of other on-board equipment to achieve a suitable overall arrangement of 
equipment. 

 
MDT 

 
The MDT shall be securely mounted in the interior of the vehicle clearly visible to, and within 
comfortable reach from a seated position for the full range of operators and vehicle types, but at 
the same time not interfering with regular vehicle operations. Further, it will be mounted so as to 
avoid blocking driver sightlines to front and side windows. 
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The Contractor shall connect the MDT to the designated on-board power supply. 

The Contractor shall connect the MDT to the VLU. 

VLU 
 
The VLU shall be mounted in a lockable enclosure existing in the buses, not accessible to the 
vehicle operator and secured from unauthorized tampering with the equipment. 

The Contractor shall connect the VLU to the designated on-board power supply. 

The Contractor shall connect the VLU to the following devices: 
 APC Controller 

 

 AVA Controller 
 

 Headsign 
 

 Farebox 
 

 P-25 Compatible Radio Subscriber Unit 
 

 MCGR 
 

 DVR 
 

 GPS Antenna 
 
 
Security/Maintenance 

 
All components of the MDC shall be removable and replaceable by a single technician with basic 
hand tools. 

 
Documentation and Training 

 
The MDC, and all associated equipment and cabling shall comply with the documentation and 
training requirements stated in Specification 100 – General Provisions and Specification 300 – 
Training. 

 
The Contractor shall provide documentation and training on all the installation, configuration, 
management functions, operating features and maintenance procedures for the MDC. 

 
Testing 

 
The MDC, and all associated equipment and cabling shall comply with the testing requirements 
stated in the Specification 201 – Factory Acceptance Tests, Specification 202 – Prototype 
Demonstration Test, Specification 203 – On-board Equipment Pilot Test, Specification 204 – 
System Demonstration Test, Specification 205 – Installation Tests, Specification 206 – Software 
Integration, Specification 207 – Integration Test, and Specification 208 – Acceptance Test. 

 
The Contractor shall be responsible for all testing that may be required to establish approval and 
acceptance of the MDC. 
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The Contractor shall employ industry-standard methods and tools to measure and monitor MDC 
performance and compliance with availability requirements throughout the term of the Contract, 
including all ongoing technical support and maintenance periods. 

 
 
 
METHOD OF MEASUREMENT 

 
 
This work shall be measured for payment by the number of units of Mobile Data Computers of 
the type specified, installed, integrated, completed, tested and accepted in-place.  The unit price 
for each Mobile Data Computer is set forth in Exhibit 4, and such price includes all materials, 
equipment, tools, labor, testing, documentation, and other incidentals necessary to complete the 
work. 
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SPECIFICATION 565 – MULTIBAND ANTENNA 

 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, and testing a GPS/3G/WLAN-capable Multiband 
Antenna, all needed accessories required for a full and complete installation, including all 
associate equipment and cabling, as described herein. 

 
References and Standards 

 
Environmental and Enclosure 

 
 SAE J1455 – Recommended Environmental Practices for Electronic Equipment 

Design in Heavy-Duty Vehicle Applications 
 

 SAE J1113/13 – Electromagnetic Compatibility Measurement Procedure for Vehicle 
Components--Part 13: Immunity to Electrostatic Discharge 

 

 MIL-STD-810 – Department of Defense Test Method Standard for Environmental 
Engineering Considerations and Laboratory Tests 

 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 

 European Norm (EN) 50155: Railways Applications Electronic Equipment Used on 
Rolling Stock 

 

 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 
Class A 

 
 
Communications 

 
 IEEE 802.11 Wireless Local Area Network Standards collection 

 
 
Product Safety 

 
 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 

International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment,  European Norm (EN) 60950: Safety of information 
technology equipment,  Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment,  or similar 
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MATERIALS 

 
 
General 

 
The contractor shall equip all revenue vehicles with a Multiband Antenna capable of supporting 
WLAN, 3G and GPS wireless technologies. 

 
The Contractor may propose a different configuration, including multiple antennas satisfying all 
the wireless technology requirements, with justification. 

 
The WLAN and 3G cellular data components of the Multiband Antenna shall be connected to the 
Mobile Communications Gateway and Router (MCGR) via appropriate RF cabling and 
connectors to facilitate transmission of data to and from the MCGR (refer to Specification 563 – 
Mobile Communications Gateway and Router). 

 
The GPS component of the Multiband Antenna shall be connected to the Vehicle Logic Unit 
(VLU) of the Mobile Data Computer (MDC) via appropriate RF cabling and connectors to 
facilitate reception of GPS and WAAS satellite signals (refer to Specification 564 – Mobile Data 
Computer). 

 
The Multiband Antenna shall comply with the safety standards referenced in References and 
Standards. 

 
The Multiband Antenna, and all associated equipment and cabling shall comply with the 
Materials requirements stated in Specification 100 – General Provisions.  If conflicts exist, this 
Item specification shall govern. 

 
Manufacturer Requirements 

 
The manufacturer of the Multiband Antennas shall be regularly engaged in the manufacture and 
production of vehicle communications antennas for use in public transportation systems. 

 
Physical Requirements 

 
The Multiband Antenna shall be designed to be securely mounted on a bus and not interfere with 
its normal functioning. They should be wash rack serviceable and of a low profile design. 

 
The Multiband Antenna shall use a sealed and UV stable random enclosure to protect the antenna 
components from splash and spray and other weather conditions. The enclosure should not 
disrupt wireless communications. 

 
Environmental Requirements 

 
The Multiband Antenna, and all associated equipment and cabling shall comply with the 
following environmental requirements: 
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Criteria Minimum Conditions to be Met 

Operating Temperatures Between -40°F to 158°F (-40°C and 70°C) 

Storage Temperatures Between -40°F to 158°F (-40°C and 70°C) 

Humidity 5-95% relative humidity, non-condensing 
 

Operating Vibration Compliant with SAE J1455-06, MIL-STD-810F, or 
EN 50155 

 

Mechanical Shock Compliant with SAE J1455-06, MIL-STD-810F, or 
EN 50155 

Solid Object and Moisture 
Protection 

 

IEC IP67 

 
The Multiband Antenna components—electrical, mechanical, and other connections— shall be 
designed to operate without degradation during and after exposure to vibration as encountered in 
normal service. 

 
The Multiband Antenna shall meet electromagnetic immunity standards of SAE J1113/13 and 
FCC Part 15 Class A, and shall protect against surge and reverse polarity. 

 
Electrical Requirements 

 
The Multiband Antenna shall be powered through the RF cables. 

 
Functional Requirements 

 
Network Connectivity and Communications 

 
The Multiband Antenna shall support the following wireless services for external data 
communications between the vehicle and the central system: 

 
 Cellular data communications technologies including, but not limited to, “3G” 

technologies (such as CDMA2000, GSM EDGE, UMTS) supported by the major 
wireless carriers (such as AT&T, Verizon, Sprint). 

 

 “WiFi” supporting IEEE 802.11 b, g, and n standards. 
 

 GPS technology. 
 
 
GPS 

 
The Multiband Antenna shall support GPS technology with multi-path rejection capabilities to 
help eliminate spurious signals caused by reflections of buildings or other structures. 

 
The Multiband Antenna shall be Wide Area Augmentation System (WAAS)-capable. 
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Performance Specifications 

 
The Multiband Antenna must comply with all performance specifications of the integrated GPS 
receiver as detailed in Specification 564 – Mobile Data Computer. 

 
Warranty Requirements 

 
The Multiband Antenna and all associated equipment and cabling are covered under the warranty 
requirements stated in Specification 400 – Technical Support and Warranty Services.  

 
Spare Parts Requirements 

 
The Contractor shall provide the following spare parts: 

 
 Multiband Antennas equivalent to 10% of the total number of installed Multiband 

Antennas, including all cabling required to connect to the MDC and the MCGR 
 

All the spare parts shall be of the same make and model as the originals used to operate the 
Multiband Antenna. 

 
 
 
CONSTRUCTION METHODS 

 
 
Delivery, Storage, and Handling 

 
The Contractor shall be responsible for protecting finished surfaces from damage during 
fabrication, shipping, storage, installation, testing and acceptance. The Contractor shall be 
responsible for replacing any damaged hardware, as determined by the Engineer or a designated 
Department representative. 

 
Installation 

 
The Contractor shall coordinate with the Department to identify locations for mounting the 
Multiband Antenna on each type of bus. 

 
The Contractor shall install the Multiband Antenna in the identified locations for each type of 
bus. 

 
The Multiband Antenna, mounting and sealants shall be impervious to splash and spray and other 
weather conditions, as well as to physical and chemical attack by automatic bus washing 
equipment. 

 
The Contractor shall connect the Multiband Antenna to the MDC and the MCGR using RF 
connectors. 
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The antenna shall be supplied complete with cabling pigtails for all three components, to allow 
for the replacement of an antenna without need to remove all the cabling to the MCGR/VLU. 
This shall include the use of connectors between the pigtails and cabling that are accessible from 
the bus interior without need to remove the antenna in the event cabling ever needs to be 
replaced. 

 
Security/Maintenance 

 
All components of the Multiband Antenna shall be removable and replaceable by a single 
technician with basic hand tools. 

 
Documentation and Training 

 
The Multiband Antenna, and all associated equipment and cabling shall comply with the 
Documentation and Training requirements stated in Specification 100 – General Provisions and 
Specification 300 – Training. 

 

 
The Contractor shall provide documentation and training on all the installation, configuration, 
management functions, operating features and maintenance procedures for the Multiband 
Antenna. 

 
 
Testing 

 
The Multiband Antenna, and all associated equipment and cabling shall comply with the testing 
requirements stated in the Specification 201 – Factory Acceptance Tests, Specification 202 – 
Prototype Demonstration Test, Specification 203 – On-board Equipment Pilot Test, Specification 
204 – System Demonstration Test, Specification 205 – Installation Tests, Specification 206 – 
Software Integration, Specification 207 – Integration Test, and Specification 208 – Acceptance 
Test. 

 
The Contractor shall verify the Wifi and cell communication capabilities of the Multiband 
Antenna by running wireless data transfer speed tests and diagnostics through the MDC or the 
MCGR. The tests will be run for all installed wireless services at multiple different locations 
along the busway route, as specified by the Department. 

 
The Contractor shall verify the GPS communications capabilities of the Multiband Antenna by 
running GPS diagnostics from the MDC, and verifying the accuracy of measurements with an 
independent high-accuracy GPS receiver. The tests will be run at multiple different locations 
along the busway route, as specified by the Department. 

 
 
 
METHOD OF MEASUREMENT 

 
This work shall be measured for payment by the number of units of Multiband Antennas of the 
type specified, installed, integrated, completed, tested and accepted in-place.  The unit price for 
each Multiband Antennas is set forth in Exhibit 4, and such price includes all materials, 
equipment, tools, labor, testing, documentation, and other incidentals necessary to complete the 
work. 
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SPECIFICATION 566 – NON-REVENUE VEHICLE EQUIPMENT 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, and testing Non-Revenue Vehicle Equipment, 
including all needed components, accessories and cabling required for a full and complete 
installation, for non-revenue vehicles (including maintenance, supervisory, and administrative 
vehicles). 

 
Non-revenue vehicles would include 15 existing supervisory vehicles (hybrid Ford Escapes or 
similar) and up to five (5) additional supervisory and administrative vehicles by the time the 
busway is implemented. It is estimated that another ten (10) maintenance vehicles, including 
snow plows of various types, will also be used to maintain the busway. 

 
The Non-Revenue Vehicle Equipment shall consist of: 

 
 An On-board Processing Device with an integrated GPS Receiver and a Cellular Data 

Modem Card; and 
 

 A multimode external Antenna which supports GPS and cellular data frequencies. 
 
 
The integrated GPS Receiver shall be connected to the Antenna to provide location determination 
capability, while the Cellular Data Modem Card shall be connected to the Antenna to provide 
cellular data connectivity. The On-board Processing Device shall be interfaced with the 
CAD/AVL Central Software (refer to Specification 553 – CAD/AVL Central Software) via the 
Cellular Data Modem to provide location updates for the non-revenue vehicle. 

 
References and Standards 

 
Environmental and Enclosure 

 
 SAE J1455 – Recommended Environmental Practices for Electronic Equipment 

Design in Heavy-Duty Vehicle Applications 
 

 SAE J1113/13 – Electromagnetic Compatibility Measurement Procedure for Vehicle 
Components--Part 13: Immunity to Electrostatic Discharge 

 

 MIL-STD-810 – Department of Defense Test Method Standard for Environmental 
Engineering Considerations and Laboratory Tests 

 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 

 European Norm (EN) 50155: Railways Applications Electronic Equipment Used on 
Rolling Stock 
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Class A 
 
 
Communications 

 
 SAE J1708 – Serial Data Communications between Microcomputer Systems in 

Heavy-Duty Vehicle Applications 
 

 SAE J1939 – Recommended Practice for a Serial Control and Communications 
Vehicle Network 

 
 
Product Safety 

 
 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 

International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment,  European Norm (EN) 60950: Safety of information 
technology equipment,  Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment,  or similar 

 
 

MATERIALS 

General 
 
The contractor shall equip all supervisory and maintenance vehicles with Non-Revenue Vehicle 
Equipment, consisting of: 

 
 An On-board Processing Device with an integrated GPS Receiver and a Cellular Data 

Modem Card; 
 

 A multimode external Antenna that supports both Cellular 3G and GPS frequencies; 
and 

 

 Including all required cabling between these components. 
 
 
The Cellular Data Modem Card shall be connected to the Antenna via Radio Frequency (RF) 
cabling and connectors to facilitate transmission of data between the On-board Processing Device 
and the CAD/AVL Central Software. 

 
The GPS Receiver shall be connected to the Antenna via RF cabling and connectors to facilitate 
reception of GPS and WAAS satellite signals. 

 
The Non-Revenue Vehicle Equipment shall comply with the safety standards referenced in 
References and Standards. 
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The Non-Revenue Vehicle Equipment, and all associated equipment and cabling shall comply 
with the Materials requirements stated in Specification 100 General Provisions. If conflicts exist, 
this Item specification shall govern. 

 
Manufacturer Requirements 

 
The Non-Revenue Vehicle Equipment Manufacturer shall be regularly engaged in the 
manufacture of high quality vehicle tracking and fleet management equipment. 

 
Physical Requirements 

 
On-board Processing Device 

 
The On-board Processing Device shall be designed to fit within an enclosure mounted in the 
interior of the vehicle. The Contractor shall coordinate with the Department to ascertain the 
feasible size and mounting location for the enclosure. 

 
The On-board Processing Device shall include data storage capacity to store log files. On-board 
memory shall use non-volatile storage so that continuous power supply is not required to retain 
the stored data. 

 
The On-board Processing Device shall have a USB port to allow a user to manually access and 
upload stored data files using a laptop connected to a USB port. Files shall be in a text file format 
that can be uploaded and viewed using commercially available utility software 

 
The On-board Processing Device shall have a USB or RS-232 console port to allow its local 
configuration, diagnosis and maintenance using a portable computer. Utility software shall be 
provided for this purpose that can be installed on portable computers. 

 
The On-board Processing Device shall have an internal battery back-up to power the equipment 
for up to five (5) minutes while the vehicle battery power is disconnected or not available. 

 
The On-board Processing Device shall incorporate at least two (2) internal slots/interfaces where 
modem or other types of communications interface cards providing the required wireless 
capabilities may be installed. The Cellular Data Modem Card shall be installed in one of the card 
interfaces. These cards shall be easily replaceable by the Department in the future to 
accommodate changes in technology and wireless standards (such as use of 4G technologies). 
PCMCIA, PCI or other types of acceptable standard slot/interface devices may be used. 

The GPS Receiver shall support the parallel tracking of at least sixteen (16) satellites. 

Antenna 
 
The Antenna shall be designed to be securely mounted on the roof of a vehicle without this 
interfering with its normal functioning. It should be wash rack serviceable and of a low profile 
design. 
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The Antenna shall use a sealed and UV stable radome enclosure to protect the antenna 
components from splash and spray and other weather conditions. The enclosure should not 
disrupt cellular communications. 

 
Environmental Requirements 

 
General 

 
The Non-Revenue Vehicle Equipment components—electrical, mechanical, and other 
connections— shall be designed to operate without degradation during and after exposure to 
vibration as encountered in normal service. 

 
The Non-Revenue Vehicle Equipment shall meet electromagnetic immunity standards of SAE 
J1113/13 and FCC Part 15 Class A, and protect against surges and reverse polarity. 

 
On-board Processing Device 

 
The On-board Processing Device, and all integrated components, associated equipment, and 
cabling shall comply with the following environmental requirements: 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between -13°F to 131°F (-25°C and 55°C) 

Storage Temperatures Between -40°F to 158°F (-40°C and 70°C) 

Humidity 5-95% relative humidity, non-condensing 
 
Operating Vibration Compliant with SAE J1455-06 and MIL-STD-810F, or 

EN 50155 
 
Mechanical Shock Compliant with SAE J1455-06 and MIL-STD-810F, or 

EN 50155 
Solid Object and Moisture 
Protection 

 

IEC IP53 

 
Antenna 

 
The Antenna, and all associated equipment and cabling shall comply with the following 
environmental requirements: 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between -40°F to 158°F (-40°C and 70°C) 

Storage Temperatures Between -40°F to 158°F (-40°C and 70°C) 

Humidity 5-95% relative humidity, non-condensing 
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Criteria Minimum Conditions to be Met 

 

Operating Vibration Compliant with SAE J1455-06, MIL-STD-810F, or 
EN 50155 

 

Mechanical Shock Compliant with SAE J1455-06, MIL-STD-810F, or 
EN 50155 

Solid Object and Moisture 
Protection 

 

IEC IP67 

 
Electrical Requirements 

 
The Non-Revenue Vehicle Equipment shall run on standard vehicle power and operate at a 
nominal +12VDC or +24VDC, and be fully functional within operating supply voltage ranges of 
+ 9VDC to +30 VDC. Voltages shall be measured at the power connector to the device. The 
Contractor shall coordinate with the Department to verify the compatibility of the on-board 
equipment with the power supply units in each type of vehicle. 

 
The Antenna shall be powered through the RF cables. 

 
Functional Requirements 

 
General 

 
The On-board Processing Device shall turn on automatically when the vehicle power is turned on, 
and shall shut down at an agency configurable time after the vehicle power is turned off.  The On- 
board Processing Device shall be configured to allow for a managed and graceful shutdown, 
allowing all active sessions and connections to be closed under control of the firmware during the 
shutdown process. 

 
The vehicle operator shall not be able to manually shut off or disconnect the On-board Processing 
Device power or manually shut down the device firmware. 

 
The On-board Processing Device shall be able to implement firmware and configuration data 
updates for itself, the integrated GPS receiver, and the installed Cellular Data Modem Cards. 

 
The On-board Processing Device shall be able to be locally configured, diagnosed and 
maintained using a portable programming device (e.g., via a USB or RS-232 console port or the 
operator terminal). 

 
The On-board Processing Device shall allow a user to manually access and download stored data 
(as a redundant back-up option) using a laptop connected to a USB port. 

 
The On-board Processing Device time shall be synchronized with the CAD/AVL Central 
Software time at least once a day.  
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Network Communications 

The On-board Processing Device card slots/interfaces shall be designed to be able to support 3G 
cellular data cards, as well as expansion to cards using 4G communications technologies (such as 
LTE, HSPA, HSPA+). 

 
The On-board Processing Device shall interface with the Cellular Data Communications Gateway 
in the BOC over a cellular network to enable exchange of data to and from the CAD/AVL Central 
Software. 

 
Cellular Data Modem Card 

 
The Contractor shall coordinate with the Department to identify the specific Cellular Data 
Modem Card to be provided, during the Design Review stage, based on the Department selection 
of the cell data service provider. 

 
The Cellular Data Modem Card shall support cellular data communications technologies for data 
communications between the vehicle and the central system. These shall include, but not be 
limited to, 3G technologies (such as CDMA2000, GSM EDGE, UMTS) supported by the major 
wireless carriers (such as AT&T, Verizon, Sprint) using a compatible cellular data modem or 
card. 

 
GPS Receiver 

 
The GPS Receiver shall include multi-path rejection capabilities to help eliminate spurious 
signals caused by reflections off buildings or other structures. 

 
The GPS Receiver shall continuously report latitude, longitude, speed, time, direction of travel 
(heading) and whether the receiver has a GPS position lock. 

 
The GPS Receiver shall be a parallel tracking receiver, capable of simultaneously tracking at least 
the four GPS satellites in the best available geometry for location determination purposes, while 
also tracking at least the sixteen next best and/or upcoming (rising) satellites. 

 
The GPS Receiver shall be Wide Area Augmentation System (WAAS)-capable. 

The GPS Receiver shall report the loss of WAAS service to the MDC. 

The GPS Receiver shall be capable of instantly reporting loss of GPS location determination lock 
to the MDC, where the information will be logged. 

 
Antenna 

 
The Antenna shall support cellular data communications technologies for external data 
communications between the vehicle and the central system. These shall include, but not be 
limited to, 3G technologies (such as CDMA2000, GSM EDGE, UMTS) supported by the major 
wireless carriers (such as AT&T, Verizon, Sprint). 
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The Antenna shall support GPS technology with multi-path rejection capabilities to help 
eliminate spurious signals caused by reflections off buildings or other structures. 

 
The Antenna shall be Wide Area Augmentation System (WAAS)-capable. 

On-board Processing Device Start-up Diagnostics 

The On-board Processing Device shall perform a self-diagnostic test each time it is turned on. 
This test shall be automatic and shall include all wireless operating parameters. 

 
At the conclusion of a successful test, the On-board Processing Device shall send a health status 
message and applicable error codes to the CAD/AVL Central Software for logging. 

 
The On-board Processing Device unit shall receive a health status message from the GPS 
Receiver when it is turned on. The On-board Processing Device shall log the health status 
message with a timestamp. 

 
Location Reporting 

 
The On-board Processing Device shall store the most recent location received from the GPS 
Receiver. 

 
The On-board Processing Device shall send the most recent location report to the CAD/AVL 
Central Software once an agency configurable number of seconds have passed since the previous 
location report. All location reports shall include: date and time stamp, “GPS lock” status, GPS 
location latitude and longitude, heading, and vehicle number. 

 
The On-board Processing Device shall automatically initiate data transfer when the vehicle is in 
range of a cellular network, requiring no operator interaction. 

 
All data transmissions from the On-board Processing Device to the CAD/AVL Central Software 
shall also include the current location report data. 

 
Security 

 
The On-board Processing Device shall provide stateful firewall services. 

 
Performance Specifications 

 
Integrated GPS Receiver 

 
The GPS Receiver shall have a cold start solution time of sixty (60) seconds or less and a re- 
acquisition time (100% blockage of the satellite signals for duration of less than two minutes) of 
fifteen (15) seconds or less. 

 
Velocity measurements provided by the GPS equipment shall be accurate to within 0.1 meters per 
second. 

 
The GPS/vehicle location system shall provide vehicle position within +/- 15 meters 95% of the 
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time, without WAAS signal availability, and +/- 3 meters 95% of the time, with WAAS signal 
availability. 

 
Vehicle location information lag time shall not exceed one second in the vehicle (lag time is 
defined as the time it takes to compute position information, differentially corrected, if necessary, 
and format it for transmission) 

 
Warranty Requirements 

 
The On-board Processing Device, GPS Receiver, Antenna, and all associated equipment and 
cabling are covered under  the warranty requirements stated in Specification 400 – Technical 
Support and Warranty Services.  

 
Spare Parts Requirements 

 
The Contractor shall provide the following spare parts: 

 
 On-board Processing Devices  equivalent to 10% of the total number of installed On- 

board Processing Devices, including integrated GPS Receiver, Cellular Data Modem 
Cards and on-board power supply cabling 

 

 Antennas equivalent to 10% of the total number of installed Antennas, including all 
cabling required to connect to the On-board Processing Device 

 

All the spare parts shall be of the same make and model as the originals used to operate the 
Non-Revenue Vehicle Equipment. Each spare shall be supplied as a packaged kit 
containing all ancillary components (e.g., fasteners) needed to enable the replacement of a 
failed installed unit with a spare. 

 
 

CONSTRUCTION METHODS 

Delivery, Storage, and Handling 
 
The Contractor shall be responsible for protecting finished surfaces from damage during 
fabrication, shipping, storage, installation, testing and acceptance. The Contractor shall be 
responsible for replacing any damaged hardware, as determined by the Engineer or a designated 
Department representative. 

 
Installation 

 
General 

 
The location and mounting method for the On-board Processing Device and Antenna shall be 
determined in collaboration with Department staff, for each type of non-revenue vehicle. 

 
The Contractor shall be responsible for all configuration of the Non-Revenue Vehicle Equipment.  
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On-board Processing Device 

The On-board Processing Device shall be securely mounted in an appropriate enclosure secured 
against driver access. The enclosure shall be designed to protect the On-board Processing Device 
from splash or spray. 

 
The Contractor shall propose the enclosure installation space, which shall need to be accepted by 
the Department before the Contractor may proceed to installation. If deemed necessary by the 
Department, the Contractor shall rearrange the installed locations of other on-board equipment to 
achieve a suitable overall arrangement of equipment. 

 
The Contractor shall install and configure the Cellular Data Modem Card, and any associated 
SIMs, in the On-board Processing Device. 

 
The Contractor shall connect the On-board Processing Device to the on-board power supply and 
ignition sense tie-in points on each type of vehicle as designated by the Department. 

 
Antenna 

 
The Contractor shall coordinate with the Department to identify the location for mounting the 
Antenna on each type of non-revenue vehicle. 

 
The Contractor shall install the Antenna in the identified locations for each type of non-revenue 
vehicle. 

 
The Antenna, mounting and sealants shall be impervious to splash and spray and other weather 
conditions, as well as to physical and chemical attack by automatic bus washing equipment. 

 
The Contractor shall connect the Antenna to the Cellular Data Modem Card and the GPS 
Receiver using RF cabling and connectors. 

 
The Antenna shall be supplied complete with cabling pigtails for all components, to allow for the 
replacement of an antenna without need to remove all the cabling to the On-board Processing 
Device. This shall include the use of connectors between the pigtails and cabling that are 
accessible from the vehicle interior without need to remove the antenna in the event that cabling 
ever needs to be replaced. 
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All installed components of the Non-Revenue Vehicle Equipment shall be replaceable by a single 
technician with basic hand tools. 

 
Documentation and Training 

 
The Non-Revenue Vehicle Equipment and cabling shall comply with the documentation and 
training requirements stated in Specification 100 – General Provisions and Specification 300 – 
Training. 

 
The Contractor shall provide documentation and training on all the installation, configuration, 
management functions, operating features and maintenance procedures for the Non-Revenue 
Vehicle Equipment. 

 

 
Testing 

 
The Non-Revenue Vehicle Equipment, and all associated equipment and cabling shall comply 
with the testing requirements stated in the Specification 201 – Factory Acceptance Tests, 
Specification 202 – Prototype Demonstration Test, Specification 203 – On-board Equipment Pilot 
Test, Specification 204 – System Demonstration Test, Specification 205 – Installation Tests, 
Specification 206 – Software Integration, Specification 207 – Integration Test, and Specification 
208 – Acceptance Test. 

 
The Contractor shall be responsible for all testing required to establish acceptance of the Non- 
Revenue Vehicle Equipment. 

 
The Contractor shall verify the cellular data communication capabilities of the On-board 
Processing Device and Antenna by running wireless data transfer speed tests and diagnostics. The 
tests will be run at multiple different locations along the busway route, as specified by the 
Department. This testing will not necessarily be limited to the pilot testing, since one potential 
cause of problems could be antenna cabling issues specific to an individual installation. 

 
 
 
METHOD OF MEASUREMENT 

 
 
This work shall be measured for payment by the number of vehicles equipped with Non-Revenue 
Vehicle Equipment of the type specified, installed, integrated, completed, tested and accepted in- 
place.  The unit price for each set of equipped Non-Revenue Vehicle Equipment is set forth in 
Exhibit 4, and such price includes all materials, equipment, tools, labor, testing, documentation, 
and other incidentals necessary to complete the work. 
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SPECIFICATION 567 – AVA CONTROLLER 

 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, and testing an Automatic Vehicle Annunciation 
(AVA) Controller, all needed components and accessories required for a full and complete 
installation, including all associate equipment and cabling. 

 
The AVA Controller shall provide voice announcements and text displays to passengers. 

 
References and Standards 

 
Environmental and Enclosure 

 
 SAE J1455 – Recommended Environmental Practices for Electronic Equipment 

Design in Heavy-Duty Vehicle Applications 
 

 SAE J1113/13 – Electromagnetic Compatibility Measurement Procedure for Vehicle 
Components--Part 13: Immunity to Electrostatic Discharge 

 

 MIL-STD-810 – Department of Defense Test Method Standard for Environmental 
Engineering Considerations and Laboratory Tests 

 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 

 

 European Norm (EN) 50155: Railways Applications Electronic Equipment Used on 
Rolling Stock 

 

 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 
Class A/B 

 
 
Communications 

 
 SAE J1708 – Serial Data Communications between Microcomputer Systems in 

Heavy-Duty Vehicle Applications 
 

 SAE J1939 – Recommended Practice for a Serial Control and Communications 
Vehicle Network 

 

 IEEE 802.3 Ethernet Standards collection 



State Project No. 88-179 
CTfastrak ITS & Communications Systems Rev. Date 9/2012 

Page 2 of 10 Specification 567 – AVA Controller 

 

 

 
Software Development Standards 

 
 IEEE SA – 1455-1999 – IEEE Standard for Message Sets for Vehicle/Roadside 

Communications 
 

 IEEE SA – 1488-2000 – IEEE Standard for Message Set Template for Intelligent 
Transportation Systems 

 

 IEEE SA – 1489-1999 – IEEE Standard for Data Dictionaries for Intelligent 
Transportation Systems 

 
 
Product Safety 

 
 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 

International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment,  European Norm (EN) 60950: Safety of information 
technology equipment,  Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment,  or similar 

 
 

MATERIALS 

General 
 
The contractor shall equip all transit vehicles with an AVA Controller, including all required 
cabling. The AVA Controller may be an independent device or be represented by functionality 
incorporated into the Vehicle Logic Unit (VLU) of the Mobile Data Computer (MDC). 

 
The AVA Controller shall be connected using cabling and other communication hardware 
complying with SAE J-1708, SAE J-1939, Ethernet, or approved alternate, to the following on- 
board devices: 

 
 VLU of the MDC (refer to Specification 564 – Mobile Data Computer) 

 

 On-Board Variable Message Signs (VMS) (refer to Specification 568 – On-Board 
VMS (Single VMS), and Specification 569 – On-Board VMS (Dual VMS)) 

 
 
The AVA Controller shall be connected using audio cabling, data cabling, or approved alternate, 
to the following existing on-board devices: 

 
 Public Address (PA) System 

 
 
The Contractor shall coordinate with the Department to coordinate and finalize the integration 
with the PA System. 

 
The devices to be connected and the connection details shall be discussed with and approved by 
the Department during Design Review. The Contractor shall be responsible for ensuring that the 
AVA Controller is compatible with all connected devices. 
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The AVA Controller shall be interfaced with the AVA Software via the MDC or MCGR using 
cellular data and WLAN services. (Refer to Specification 570 – AVA and Trigger Location 
Management Software). 

 
The AVA Controller shall comply with the safety standards referenced in References and 
Standards. 

 
The AVA Controller and all associated equipment and cabling shall comply with the Materials 
requirements stated in Specification 100 – General Provisions. If conflicts exist, then this Item 
specification shall govern. 

 
Manufacturer Requirements 

 
The Manufacturer shall, in the past five (5) years, have provided similar AVA Controller 
equipment for at least three (3) public transit agencies where the equipment is installed on a fleet 
of at least fifty (50) vehicles. 

 
Physical Requirements 

 
The AVA Controller shall have an appropriate port (e.g. a USB or RS-232 console port) to allow 
local configuration, diagnosis and maintenance using a portable programming device. Utility 
software shall be provided for this purpose that can be installed on portable computers. 

 
The AVA Controller shall include data storage capacity to store all AVA information including 
AVA software, headsign display messages, audio announcement messages, and trigger locations 
for all system-wide stops, emergency announcement messages, along with any other data 
required to support contract requirements and a complete system. The Contractor shall coordinate 
with the Department during Design Review to finalize the data storage capacity. 

 
On-board memory shall use non-volatile storage so that continuous power supply is not required 
to retain the stored data. 

 
The AVA Controller shall have a USB port to allow a user to manually access and download data 
to be stored (as an alternate download method) or to upload the stored data (as a redundant back- 
up option) using a laptop connected to the USB port. 

 
The AVA Controller shall have sufficient number of ports to display messages on up to at least 
two (2) On-Board VMS(s). 
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Environmental Requirements 

 
The AVA Controller, and all associated equipment and cabling shall comply with the following 
environmental requirements: 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between -13°F to 131°F (-25°C and 55°C) 
 
Storage Temperatures 

Between -40°F to 158°F (-40°C and 
70°C) 

 

Humidity 5-95% relative humidity, non- 
condensing 

Operating 
Vibration 

Compliant with SAE J1455-06 and 
MIL-STD-810F, or EN 50155 

Mechanical 
Shock 

Compliant with SAE J1455-06 and 
MIL-STD-810F, or EN 50155 

Solid Object 
and Moisture 
Protection 

 
IEC IP53 

 
The AVA Controller components—electrical, mechanical, and other connections— shall be 
designed to operate without degradation during and after exposure to ongoing vibration as 
encountered in normal service. 

 
The AVA Controller shall meet electromagnetic immunity standards of SAE J1113/13 and FCC 
Part 15 Class A/B, and protect against surge and reverse polarity. 

 
Electrical Requirements 

 
The AVA Controller shall run on standard vehicle power and operate at a nominal +12VDC or 
+24VDC, and be fully functional within operating supply voltage ranges of + 9VDC to +30 
VDC. Voltages shall be measured at the power connector to the device. The Contractor shall 
coordinate with the Department to verify the compatibility of the on-board equipment with the 
power supply in each type of bus. 

 
Functional Requirements 

 
General 

 
The AVA Controller shall provide audio and visual announcements to on-board riders and audio 
announcements those waiting to board. As each vehicle approaches a stop or other designated 
location, a digitally-recorded announcement shall be automatically made over the existing on- 
board public address (PA) system speakers and displayed on On-Board VMS inside the vehicle to 
inform passengers about upcoming stops, major intersections and landmarks. 

 
The AVA Controller shall be capable of making time-based, location-based and vehicle operator- 
initiated announcements/displays. 
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Time-based announcements/displays shall be programmed to be made on-board the vehicle at 
specific times of the day or at a set frequency within specified time periods, on specific days of 
the week. 

 
No vehicle operator interaction shall typically be required to operate the AVA Controller. 

MDC Integration 

Location-based announcements/displays shall be programmed to be made on-board the vehicle 
when that vehicle passes any location, designated in the downloaded data as a “trigger zone”. 

 
The AVA Controller shall use the vehicle location information from the MDC to trigger the 
appropriate announcements on-board the vehicle whenever the vehicle enters a “trigger zone.” A 
trigger zone is a user-defined area that is located just prior to each stop location. For example, the 
trigger zone may begin 800 feet before a stop as well as at selected other announcement locations. 
Trigger zones will be pre-defined by the AVA software and downloaded to the AVA Controller. 
The location information announced/displayed shall provide the stop name and transfer 
opportunities. 

 
The dispatcher shall be able to activate a stored announcement on demand through the central 
system AVA and Trigger Location Management Software. Dispatchers shall be able to activate 
an announcement simultaneously on a selected group of buses. 

 
The AVA Controller shall be capable of making vehicle operator-initiated 
announcements/displays (e.g., safety-related announcements). These shall be made at vehicle 
operator discretion using the MDC. 

 
Automated announcements shall continue to operate normally when the MDC is in covert alarm 
mode. 

 
In the event that a vehicle is operating off-route, the automated announcements/displays shall not 
be made. 

 
Once the route is reacquired, the system shall automatically determine and announce the next 
valid bus stop or other designated location. Off-route and on-route detection and recovery shall be 
automatic and not require vehicle operator intervention or action. 

 
PA System Integration 

 
The AVA controller shall make an exterior announcement of the current route number and 
destination when doors open at a stop. 

 
The AVA Controller shall also make preset location-based interior announcements. 

 
The vehicle operator shall have the ability to manually trigger activation of any pre-recorded 
announcement if needed. 

 
The AVA Controller shall not interfere with any existing PA system capabilities. 
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Vehicle operators will be allowed to override AVA Controller announcements for manual PA 
announcements for configurable time durations. The AVA Controller shall revert to automated 
announcements after the time limit expires. 

 
The AVA Controller shall provide a recorded voice announcement for the “stop requested” 
message, or alternative Department-approved voice announcement, when stop requested signal 
gets activated by a customer. 

 
When the “stop requested” message is playing and a stop announcement is triggered, the “stop 
requested” message shall be interrupted. When a stop announcement is playing and the “stop 
requested” message is triggered, the “stop requested” message shall be queued and played 
immediately after completion of the stop announcement. 

 
When a periodic time-based message is playing, it shall be interrupted by either the “stop 
requested” message or stop announcement. 

 
On-Board VMS Integration 

 
The AVA Controller shall be integrated with all interior On-Board VMS to provide stored text for 
display. 

 
The AVA Controller shall provide each text announcement on all interior On-Board VMS in one 
of the following three (3) display modes: static messages, static messages displayed as a sequence 
of message “pages,” and static messages displayed by scrolling a static message from right to left. 
The parameter for the duration to display a page, the blank interval between pages, and the 
scrolling speed shall be configurable by the Department. 

 
As any transit vehicle approaches a stop or other designated location, the AVA system shall 
provide a stored text announcement. The announcement on the PA System and the On-Board 
VMS shall be synchronized. 

 
The AVA Controller shall provide stored text for location triggered, periodic or operator- 
activated announcements. 

 
The AVA Controller shall provide the current date/time for display when not displaying a 
triggered announcement. 

 
The AVA Controller shall provide for display of the “stop requested” message when stop 
requested signal gets activated by a customer. This shall be activated through a signal sent by the 
MDC. 

 
The On-Board VMS(s) on vehicles shall indicate the name of the next bus stop for a configurable 
duration, triggered by arriving at a stored location upstream of that stop. These messages shall be 
activated through an interface to the OBC and shall automatically change as required based on the 
vehicle location. 

 
The On-Board VMS(s) shall not display any messages if the vehicle is off-route or out-of-service, 
apart from showing the date and time or any public safety message. 
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A “stop requested” display shall be replaced by a triggered stop announcement display. A 
triggered “stop requested” display shall be queued and displayed immediately after timed display 
duration of the stop announcement display. 

 
A displayed periodic time-based message shall be interrupted by either the triggered “stop 
requested” or stop announcement display. 

 
AVA Software Integration 

 
The AVA Controller shall be interfaced with the AVA central software through the MDC or 
MCGR to receive software updates, voice messages, text displays, trigger locations and all other 
required information for operation. 

 
The AVA Controller shall be check for updates from the AVA central software at a configurable 
time interval. 

 
Diagnostics 

 
The AVA Controller shall automatically run diagnostics software at startup. Any faults or failures 
shall be communicated to the central system AVA and Trigger Location Management Software 
via the MDC or MCGR. 

 
Volume Level Control 

 
The AVA Controller shall provide the capability to adjust the minimum and maximum volume 
levels separately for interior and exterior announcements. 

 
The AVA Controller and PA volume level controls shall also allow the operator to separately 
adjust the volumes for the driver and handset speakers. 

 
The AVA Controller shall be capable of automatically adjusting the volume of interior 
announcements according to the noise level on the vehicle at the time. This shall be achieved 
through a bus ambient noise sensor microphone installed within the bus. 

 
The AVA Controller shall be capable of automatically adjusting the volume of exterior 
announcements according to the noise level outside the vehicle at the time. This shall be achieved 
through a bus ambient noise sensor microphone installed outside the bus. 

 
Warranty Requirements 

 
The AVA Controller and all associated equipment and cabling are covered under the warranty 
requirements stated in Specification 400 – Technical Support and Warranty Services.  

 
Spare Parts Requirements 

 
The Contractor shall provide the following spare parts, when the AVA Controller is not 
represented by functionality incorporated into the VLU of the MDC: 

 
 AVA Controllers equivalent to 10% of the total number of installed AVA Controllers, 

including all cabling required to connect to the power supply, MDC, and PA System. 
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 One replacement cable harness of the required length to connect from the AVA 
controller to the power supply, MDC, and PA System. 

 

All spare parts shall be of the same make and model as the originals installed. Each spare shall be 
supplied as a packaged kit containing all ancillary components (e.g., fasteners) needed to enable 
the replacement of a failed installed unit with a spare. 

 

CONSTRUCTION METHODS 

Delivery, Storage, and Handling 
 
The Contractor shall be responsible for protecting finished surfaces from damage during 
fabrication, shipping, storage, installation, testing and acceptance. The Contractor shall be 
responsible for replacing any damaged hardware, as determined by the Engineer or a designated 
Department representative. 

 
Installation 

The Contractor shall be responsible for all installation and configuration of the AVA Controller. 

The location and mounting method for the AVA Controllers shall be determined in collaboration 
with the Engineer. The Contractor shall identify whether existing enclosure spaces are sufficient 
for the AVA Controller, and shall propose a solution in case additional enclosure space is 
required. The solution shall have to be accepted by the Department before the Contractor may 
proceed to installation. If deemed necessary by the Department, the Contractor shall rearrange the 
installed locations of other on-board equipment to achieve a suitable overall arrangement of 
equipment. 

 
The AVA Controller shall be mounted in a lockable enclosure existing in the buses, not 
accessible to the vehicle operator and secured from unauthorized tampering with the equipment. 

 
The AVA Controller shall be connected to the designated on-board power supply. 

 
The AVA Controller shall be connected to the MDC, PA System, and On-Board VMS. 

 
If ambient noise sensors need to be installed to enable automatic volume adjustment, the 
Contractor shall coordinate with the Department to finalize their location and installation details. 

 
Security/Maintenance 

 
All components of the AVA Controller shall be removable and replaceable by a single technician 
with basic hand tools. 

 
Documentation and Training 

 
The AVA Controller, and all associated equipment and cabling shall comply with the 
documentation and training requirements stated in Specification 100 – General Provisions and 
Specification 300 – Training. 
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The Contractor shall provide documentation and training on all the installation, configuration, 
management functions, operating features and maintenance procedures for the AVA Controller. 

 
Testing 

 
The AVA Controller, and all associated equipment and cabling shall comply with the testing 
requirements stated in the Specification 201 – Factory Acceptance Tests, Specification 202 – 
Prototype Demonstration Test, Specification 203 – On-board Equipment Pilot Test, Specification 
204 – System Demonstration Test, Specification 205 – Installation Tests, Specification 206 – 
Software Integration, Specification 207 – Integration Test, and Specification 208 – Acceptance 
Test. 

 
The Contractor shall be responsible for all testing that may be required to establish approval and 
acceptance of the AVA Controller. 

 
The AVA Controller shall be tested for, as a minimum, the following: 

 
 Verification of the correct output of voice announcements 

 

 Verification of the voice level range and adjustment capabilities 
 

 Verification of the correct output of text to the On-Board VMS 
 

 Verification of the proper functioning of the bus internal and external ambient noise 
sensor microphone and the automatic volume adjustment capabilities. 

 

 Verification of message/voice prioritization capabilities 
 

 Verification of all location-based message/voice trigger capabilities 
 
 
METHOD OF MEASUREMENT 

 
 
This work shall be measured for payment by the number of units of AVA Controllers of the type 
specified, installed, integrated, completed, tested and accepted in-place. The unit price for each 
AVA Controller is set forth in Exhibit 4, and such price includes all materials, equipment, tools, 
labor, testing, documentation, and other incidentals necessary to complete the work. 
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SPECIFICATION 568 – ON-BOARD VMS (SINGLE VMS) 

 
 
SPECIFICATION 569 – ON-BOARD VMS (DUAL VMS) 

 
 
 
 
DESCRIPTION 

 
 
Specification 568 – On-Board VMS (Single VMS) 

 
This item shall consist of furnishing, installing, and testing an On-Board Variable Message Sign 
(VMS) on each single unit bus, all needed components and accessories required for a full and 
complete installation, including all associated equipment, cabling, and integration with the AVA 
Controller. 

 
Specification 569 – On-Board VMS (Dual VMS) 

 
This item shall consist of furnishing, installing, and testing two (2) On-Board Variable Message 
Signs (VMS), all needed components and accessories required for a full and complete installation, 
including all associate equipment, cabling, and integration with the AVA Controller. 

 
References and Standards 

 
Technical Standards 

 
 National Transportation Communications for ITS Protocol (NTCIP) Standard 1203 

version 03: Object Definitions for Dynamic Message Signs 
 

 NTCIP Standard 9012: Testing Guide for User 
 

 National Electrical Manufacturers Association (NEMA) Standard TS-4: Hardware 
Standards for Dynamic Message Signs (DMS) with NTCIP Requirements 

 
 
Environmental and Enclosure 

 
 SAE J1455 – Recommended Environmental Practices for Electronic Equipment 

Design in Heavy-Duty Vehicle Applications 
 

 SAE J1113/13 – Electromagnetic Compatibility Measurement Procedure for Vehicle 
Components--Part 13: Immunity to Electrostatic Discharge 

 

 MIL-STD-810 – Department of Defense Test Method Standard for Environmental 
Engineering Considerations and Laboratory Tests 

 

 International Electrotechnical Commission (IEC) Standard 60529 – Degrees of 
Protection provided by Enclosures 
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 European Norm (EN) 50155: Railways Applications Electronic Equipment Used on 

Rolling Stock 
 

 Federal Communications Commission (FCC) Code of Federal Regulations 47 Part 15 
Class A/B 

 
 
Communications 

 
 SAE J1708 – Serial Data Communications between Microcomputer Systems in 

Heavy-Duty Vehicle Applications 
 

 SAE J1939 – Recommended Practice for a Serial Control and Communications 
Vehicle Network 

 

 IEEE 802.3 Ethernet Standards collection 
 
 
Software Development Standards 

 
 IEEE SA – 1455-1999 – IEEE Standard for Message Sets for Vehicle/Roadside 

Communications 
 

 IEEE SA – 1488-2000 – IEEE Standard for Message Set Template for Intelligent 
Transportation Systems 

 

 IEEE SA – 1489-1999 – IEEE Standard for Data Dictionaries for Intelligent 
Transportation Systems 

 
 
Product Safety 

 
 Underwriters Laboratory (UL) 60950: Information technology equipment – safety, 

International Electrotechnical Commission (IEC) 60950: Safety of information 
technology equipment,  European Norm (EN) 60950: Safety of information 
technology equipment,  Canadian Standards Association (CSA) 60950-95: Safety of 
Information Technology Equipment,  or similar 

 
 
 
 
MATERIALS 

 
 
General 

 
Specification 568 – On-Board VMS (Single VMS) 

 
The contractor shall equip all single unit transit vehicles with one (1) On-Board VMS, and 
including all required cabling. 
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The On-Board VMS shall be connected to the AVA Controller using cabling and other 
communication hardware complying with SAE J-1708, SAE J-1939, or approved alternate. 

 
Specification 569 – On-Board VMS (Dual VMS) 

 
The contractor shall equip all articulated transit vehicles with two (2) On-Board VMS, and 
including all required cabling. 

 
The two (2) On-Board VMS shall each be connected to the AVA Controller using cabling and 
other communication hardware complying with SAE J-1708, SAE J-1939, or approved alternate. 

 
General 

 
The location of the On-Board VMS and the wiring details shall be discussed with and approved 
by the Department during Design Review. 

 
The On-Board VMS shall comply with the safety standards referenced in References and 
Standards. 

 
The On-Board VMS and all associated equipment and cabling shall comply with the Materials 
requirements stated in Specification 100 – General Provisions. If conflicts exist, then this Item 
specification shall govern. 

 
Manufacturer Requirements 

 
The Manufacturer shall, in the past five (5) years, have provided similar On-Board VMS 
equipment for at least three (3) public transit agencies where the equipment is installed on a fleet 
of at least fifty (50) vehicles. 

 
Physical Requirements 

 
Each On-Board VMS shall consist of a 1-line Amber Light Emitting Diode (LED) matrix with a 
minimum of twenty (20) variable characters per line using the fixed width font. Characters 
should be at least 2 inches high to allow a legibility distance of least 75 feet for any passenger 
with 20/20 vision. 

 
Environmental Requirements 

 
The On-Board VMS, and all associated equipment and cabling shall comply with the following 
environmental requirements: 

 
Criteria Minimum Conditions to be Met 

Operating Temperatures Between -13°F to 131°F (-25°C and 55°C) 

Storage Temperatures Between -40°F to 158°F (-40°C and 70°C) 
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Criteria Minimum Conditions to be Met 

Humidity 5-95% relative humidity, non-condensing 
 
Operating Vibration Compliant with SAE J1455-06 and MIL-STD-810F, or 

EN 50155 
 
Mechanical Shock Compliant with SAE J1455-06 and MIL-STD-810F, or 

EN 50155 
Solid Object and Moisture 
Protection 

 

IEC IP53 

 
The On-Board VMS components—electrical, mechanical, and other connections— shall be 
designed to operate without degradation during and after exposure to vibration as encountered in 
normal service. 

 
The On-Board VMS shall meet electromagnetic immunity standards of SAE J1113/13 and FCC 
Part 15 Class A/B, and protect against surge and reverse polarity. 

 
Electrical Requirements 

 
The On-Board VMS shall operate on standard vehicle power at a nominal +12VDC or +24VDC, 
and be fully functional within operating supply voltage ranges of + 9VDC to +30 VDC. Voltages 
shall be measured at the power connector to the device. The Contractor shall coordinate with the 
Department to verify the compatibility of the on-board equipment with the power supply in each 
type of bus. 

 
Functional Requirements 

 
General 

 
The On-Board VMS shall provide visual announcements to on-board riders. 

No vehicle operator interaction shall typically be required to operate the On-Board VMS. 

The On-Board VMS shall be clearly visible under varying ambient illumination conditions. 

The On-Board VMS shall be able to display a message composed of any combination of 
alphanumeric character fonts and punctuation symbols.  The font for the On-Board VMS shall be 
subject to Department approval. 

Display characteristics shall include fully configurable proportional and fixed width fonts. 

The On-Board VMS shall be able to display in at least the following three (3) display modes: 
static messages, static messages displayed as a sequence of message “pages,” and static messages 
displayed by scrolling a static message from right to left. 
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AVA Controller Integration 

 
Each On-Board VMS shall be integrated with the AVA Controller on the bus. 

 
The On-Board VMS shall display all text announcements as provided by the AVA Controller, 
which will indicate both the text and the display mode. 

 
The AVA Controller shall implement all firmware changes for the On-Board VMS. 

 
Performance Specifications 

 
When operating at full intensity, the sign display shall be clearly legible under the full range of 
ambient illumination conditions from any position seated or standing within the vehicle from 
which that VMS can be viewed. 

 
Failure of a pixel or module shall not cause failure of any other pixel. 

 
Warranty Requirements 

 
The On-Board VMS and all associated equipment and cabling are covered under the warranty 
requirements stated in Specification 400 – Technical Support and Warranty Services.  

 
Spare Parts Requirements 

 
Specification 568 – On-Board VMS (Single VMS) 

 
The Contractor shall provide the following spare parts: 

 
 On-Board VMS (Single VMS) equivalent to 10% of the total number of On-Board 

VMS (Single VMS) installed, capable of being replaced without need to replace the 
cabling from the VMS to the power supply and the AVA Controller. 

 

 On-Board VMS replaceable components (e.g., LED modules, module controller 
boards) equivalent to 10% of the total number of each such components in the On- 
Board VMS (Single VMS) installed. 

 

       One replacement cable harness of the required length to connect from the VMS 
location to the power supply and the AVA Controller. 

 

All the spare parts shall be of the same make and model as the originals used to operate the On- 
Board VMS. Each spare shall be supplied as a packaged kit containing all ancillary components 
(e.g., fasteners) needed to enable the replacement of a failed installed unit with a spare. 

 
Specification 569 – On-Board VMS (Dual VMS) 

 
The Contractor shall provide the following spare parts: 

 
 On-Board VMS (Dual VMS) equivalent to 10% of the total number of On-Board 

VMS (Dual VMS) installed, capable of being replaced without need to replace the 
cabling from the VMS to the power supply and the AVA Controller. 
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 On-Board VMS replaceable components (e.g., LED modules, module controller 
boards) equivalent to 10% of the total number of each such components in the On- 
Board VMS (Dual VMS) installed. 

 

 One replacement cable harness of the required length to connect from the forward 
mounted VMS location to the power supply and the AVA Controller. 

 

 One replacement cable harness of the required length to connect from the rearward 
mounted VMS location to the power supply and the AVA Controller. 

 

All the spare parts shall be of the same make and model as the originals used to operate the On- 
Board VMS. Each spare shall be supplied as a packaged kit containing all ancillary components 
(e.g., fasteners) needed to enable the replacement of a failed installed unit with a spare. 

 

CONSTRUCTION METHODS 

Delivery, Storage, and Handling 
 
The Contractor shall be responsible for protecting finished surfaces from damage during 
fabrication, shipping, storage, installation, testing and acceptance. The Contractor shall be 
responsible for replacing any damaged hardware, as determined by the Engineer or a designated 
Department representative. 

 
Installation 

 
The Contractor shall be responsible for all installation and configuration of the On-Board VMS. 

Each On-Board VMS shall be connected to the designated on-board power supply. 

Each On-Board VMS shall be connected to the AVA Controller. 
 
Specification 568 – On-Board VMS (Single VMS) 

 
The On-Board VMS (Single VMS) shall be installed towards the front of the single unit buses, 
mounted from the ceiling, likely in-line with the centre-line of the bus, where it can be viewed 
from everywhere in the bus.  The locations and the mounting methods shall be selected in 
coordination with the Department. The solution shall have to be accepted by the Department 
before the Contractor may proceed to installation. 

 
Specification 569 – On-Board VMS (Dual VMS) 

 
The On-Board VMS (Dual VMS) shall include the installation of two On-Board VMS. The first 
On-Board VMS shall be installed towards the front of the articulated buses, mounted from the 
ceiling, likely in-line with the centre-line of the bus, where it can be viewed from everywhere in 
the forward portion of the bus ahead of the articulated component of the articulated buses.  The 
second On-Board VMS shall be installed behind the articulated component, mounted from the 
ceiling, likely in-line with the centre-line of the bus, where it can be viewed from everywhere in 
the rearward portion of the bus behind the articulated component. 
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The locations and the mounting methods shall be selected in coordination with the Department. 
The solution shall have to be accepted by the Department before the Contractor may proceed to 
installation. 

 
Security/Maintenance 

 
All components of the On-Board VMS, including both the entire installed unit and the interior 
replaceable modules supplied as spares, shall be removable and replaceable by a single technician 
with basic hand tools. 

 
Documentation and Training 

 
The On-Board VMS, and all associated equipment and cabling shall comply with the 
documentation and training requirements stated in Specification 100 – General Provisions and 
Specification 300 – Training. 

 
The Contractor shall provide documentation and training on all the installation, configuration, 
management functions, operating features and maintenance procedures for the On-Board VMS. 

 
The Contractor shall provide wire routing diagrams showing the power and communication 
cabling routing to each On-Board VMS for each type of bus. 

 
Testing 

 
The On-Board VMS, and all associated equipment and cabling shall comply with the testing 
requirements stated in the Specification 201 – Factory Acceptance Tests, Specification 202 – 
Prototype Demonstration Test, Specification 203 – On-Board Equipment Pilot Test, Specification 
204 – System Demonstration Test, Specification 205 – Installation Tests, Specification 206 – 
Software Integration, Specification 207 – Integration Test, and Specification 208 – Acceptance 
Test. 

 
The Contractor shall be responsible for all testing that may be required to establish approval and 
acceptance of the On-Board VMS. 

 
The On-Board VMS shall be tested for, as a minimum, the following: 

 
 Verification of the correct output of text to the On-Board VMS 

 

 Verification of the legibility of at least one On-Board VMS from multiple locations 
within the buses. The locations shall be decided by the Department. 
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METHOD OF MEASUREMENT 

 
 
Specification 568 – On-Board VMS (Single VMS) 

 
This work shall be measured for payment by the number of single unit buses installed with On- 
Board VMS (Single VMS) of the type specified, installed, integrated, completed, tested and 
accepted in-place.  The unit price for each bus installed with On-Board VMS (Single VMS) is set 
forth in Exhibit 4, and such price includes all materials, equipment, tools, labor, testing, 
documentation, spare components, and other incidentals necessary to complete the work. 

 
Specification 569 – On-Board VMS (Dual VMS) 

 
This work shall be measured for payment by the number of articulated buses installed with both 
On-Board VMS (Dual VMS) of the type specified, installed, integrated, completed, tested and 
accepted in-place.  The unit price for each bus installed with On-Board VMS (Dual VMS) is set 
forth in Exhibit 4, and such price includes all materials, equipment, tools, labor, testing, 
documentation, spare components, and other incidentals necessary to complete the  
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SPECIFICATION 570 – AUTOMATIC VOICE ANNUNCIATION AND TRIGGER 
LOCATION MANAGEMENT SOFTWARE 

 
 
 
 
DESCRIPTION 

 
 
This item shall consist of furnishing, installing, and testing the central system Automatic Voice 
Annunciation (AVA) and Trigger Location Management Software, including all licenses, for use 
by authorized users at the Busway Operations Center (BOC). 

 
The AVA and Trigger Location Management Software shall be used for preparing all voice 
announcements and text display information to be downloaded to the bus fleet, including the 
interior/exterior announcements, On-Board Variable Message Sign (VMS) text messages, and 
announcement/display trigger locations. This function shall support next stop on-board 
announcements, stop requested announcements, major intersection announcements, key transfer 
point announcements, public service information, vehicle-operator initiated messages, and 
promotional information. 

 
References 

 
The AVA and Trigger Location Management Software shall comply with all NTCIP 
specifications, including, but not limited to: 

 
 NTCIP 1403 – Transit Communications Interface Profiles – Standard on Passenger 

Information (PI) Objects 
 

 NTCIP 1407 – Transit Communications Interface Profiles – Standard on Control 
Center (CC) Objects 

 
 
The software shall be developed in accordance with recognized standards such as IEEE Software 
Engineering Standards. 

 

MATERIALS 

General 
 
The AVA and Trigger Location Management Software shall be a module of the CAD/AVL 
Central Software or a separate stand-alone software package that interfaces with the CAD/AVL 
Central Software. It shall be made available to users in the BOC via a “desktop client” installed 
on BOC workstations. 
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The AVA and Trigger Location Management Software shall be interfaced with the CAD/AVL 
Central Software and the AVA Controllers onboard the bus fleet (refer to specifications: 
Specification 553 – CAD/AVL Central Software, Specification 567 – AVA Controller). The 
work to establish the integration of software shall be accomplished as part of the Software 
Integration work (refer to Specification 206 – Software Integration). 

 
Manufacturer Requirements 

 
The Manufacturer shall, in the past 5 years, have successfully provided similar software for at 
least three (3) public transit agencies where the software provides AVA information and trigger 
locations for download on a fleet of at least 50 vehicles in maximum service. 

 
Functional Requirements 

 
General 

 
The AVA and Trigger Location Management Software shall utilize route and bus stop 
information to provide next stop on-board announcement messages as well as support the 
annunciation of stop requested, major intersections, key transfer points, promotional information, 
public service information, vehicle operator initiated messages and advertising. The AVA and 
Trigger Location Management Software shall generate announcement and sign message content 
data for transmission to AVA Controllers on-board buses for voice announcement on the bus PA 
system, and display on On-Board VMS. 

 
The AVA and Trigger Location Management Software shall comply with the general software 
requirements in Specification 100 – General Provisions. 

 
The hardware required to support the AVA and Trigger Location Management Software is 
specified in the following specifications: Specification 535 – Servers, Specification 540 – 
Workstations. The AVA and Trigger Location Management Software shall be a module of the 
CAD/AVL Central Software or a separate stand-alone software package. 

 
Logon and Logoff Requirements 

 
The AVA and Trigger Location Management Software shall support a logon/logoff feature that is 
password protected and shall allow a user to logon to a specific user access level. Users shall 
logon to the AVA and Trigger Location Management Software using the same logon credentials 
as entered for the CAD/AVL Central Software. Users already logged on to the CAD/AVL Central 
Software shall be able to logon to the AVA and Trigger Location Management Software without 
re-entering logon credentials. Users logged off from the CAD/AVL Central Software shall be 
automatically logged off from the AVA and Trigger Location Management Software. 

 
The AVA and Trigger Location Management Software shall allow users to logon to the system 
with varying privileges depending on their access level. Access levels may include, but are not 
limited to: 

 BOC System Administrator 
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 BOC Dispatcher 
 BOC Read-only dispatcher 
 Busway Supervisor 
 ‘Home’ Operating Company Dispatchers 

 
The AVA and Trigger Location Management Software shall allow users logged in as system 
administrators to assign specific privileges for users logging in to each access level for the AVA 
and Trigger Location Management Software or bus AVA Controller machines; add, remove, or 
change access levels; assign access levels to each user; and add/remove users. 

 
The AVA and Trigger Location Management Software shall support at least ten (10) concurrent 
users. 

 
Graphical User Interface (GUI) Requirements 

 
The AVA and Trigger Location Management Software shall incorporate a Graphical User 
Interface (GUI), to display information to users and accept user input in a clear, logical manner. 

 
The GUI shall display in a tabular format the information being sent to bus AVA Controllers for 
onboard announcements, and display on the On-Board VMS. 

 
The GUI shall also provide interactive user interfaces to enable authorized users to generate audio 
and text announcement messages to be downloaded on the bus fleet. 

 
The GUI shall display in a tabular format alerts received from the field, either due to AVA 
Controller faults/failures or loss of communication to AVA Controllers. 

 
The GUI shall support the concurrent display of multiple windows. The GUI shall allow the user 
to filter the information for display by route, and direction. At a minimum, the GUI shall support 
function key assignments, paging, scrolling, and shortcuts. The GUI shall support repositioning 
and resizing each window as desired to present the maximum amount of useable information. 

 
CAD/AVL Central Software Integration 

 
The AVA and Trigger Location Management Software shall have access to the same route and 
stop schedule data as is used by the CAD/AVL Central Software. 

 
Cellular Data Gateway Support Software Integration 

 
The AVA and Trigger Location Management Software shall be interfaced with the cellular data 
gateway software, to provide a mechanism to download AVA and trigger locations updates to 
vehicles connected to cellular communications. 
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Bulk Data Gateway Support Software Integration 

 
The AVA and Trigger Location Management Software shall be interfaced with the bulk data 
gateway software, to provide a mechanism to download AVA and trigger locations updates to 
vehicles connected to WLAN. 

 
Automatic Voice Annunciation (AVA) Controller Integration 

 
The AVA and Trigger Location Management Software shall send trigger locations and 
announcement message files to all AVA Controllers. 

 
The AVA and Trigger Location Management Software shall receive fault/failure alerts sent from 
the AVA Controllers. Loss of communication with the AVA Controllers shall also trigger an alert 
in the AVA and Trigger Location Management Software. 

 
The AVA and Trigger Location Management Software shall be capable of activating a stored 
announcement on demand through the AVA Controllers. Dispatchers shall be able to activate the 
announcements simultaneously on a selected group of buses. 

 
Announcement Preparation 

 
The AVA and Trigger Location Management Software shall provide a text-to-speech generator 
for English and Spanish. 

 
The AVA and Trigger Location Management Software shall provide the ability to create recorded 
message files in-house. 

 
The AVA and Trigger Location Management Software shall be able to use professionally 
recorded messages that use a designated file format. 

 
The AVA and Trigger Location Management Software shall provide the ability to create 
announcement messages that concatenate selected portions of recorded message files with timed 
pauses and text-to-speech segments. 

 
The AVA and Trigger Location Management Software shall provide the ability to create the 
VMS text associated with each announcement message. 

Trigger Locations Configuration 

The AVA and Trigger Location Management Software shall allow the announcement message 
files and associated VMS text files to be linked with individual announcement trigger locations. 

 
An announcement trigger location is a user-defined area located just prior to a stop location. The 
AVA and Trigger Location Management Software shall provide a utility that allows the user to 
configure announcement trigger locations on a global basis (e.g., 800 feet before) and to set or 
adjust announcement trigger locations individually. 
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A headsign trigger location is a user-defined area located approaching the start of a trip or 
deadhead segment, used by the VLU of the MDC to automatically change the headsign display. 
The AVA and Trigger Location Management Software shall provide a utility that allows the user 
to configure headsign trigger locations on a global basis (e.g., 800 feet before) and to set or adjust 
headsign trigger locations individually. 

 
Performance Requirements 

 
The AVA and Trigger Location Management Software shall adhere to the performance 
requirements listed in Specification 100 – General Provisions. 

 
In addition, the AVA and Trigger Location Management Software desktop client shall meet the 
following performance criteria under full system loading: 

 
 All windows with non-paging data shall open and populate with data within three (3) 

seconds; 
 

 All window with paging data shall open and populate with the initial data within three 
(3)  seconds and thereafter page updates shall be retrieved within one (1) second; 

 

 Database searches for a single record shall be completed within five (5) seconds; 
 

 Mouse cursor movements shall be smooth; 
 

 Dragging of the cursor bar for a scrollable list shall cause instantaneous redisplay of 
the list in time with the movement of the cursor bar. 

 
 
Warranty Requirements 

 
The AVA and Trigger Location Management Software are covered under the warranties set 
forth in Specification 400 – Technical Support and Warranty Services. 
 
 
The Contractor shall develop, test, provide and install all applicable software “patches” or 
upgrades that become necessary to remedy system software faults or “bugs” identified during the 
warranty period. 

 
The Contractor shall provide at no additional cost, all version updates, software patches and error 
corrections available for the system software provided. 
 
 
CONSTRUCTION METHODS 

 
 
Installation 

 
The Contractor shall install the AVA and Trigger Location Management Software on the BOC 
Servers (specified in Specification 535 – Server). 

 
The Contractor shall install the AVA and Trigger Location Management Software desktop client 
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on three (3) workstations at the BOC. The Contractor shall acquire all needed permits and 
licenses before software installation. 

 
To the greatest extent possible, industry proven software packages shall be utilized to provide the 
functionalities specified in this document. Each such software package shall be identified in the 
proposal. The proposal shall state the purpose of the software package, where it will be used, and 
how it will be used. If one software package is required to interface with another software 
package, the interface shall be documented and supported by flowcharts or block diagrams as 
appropriate. 

 
The AVA and Trigger Location Management Software shall be delivered in a ready-to-run form, 
including all necessary utility programs and documentation.  Utilities for data storage allowing 
direct access, data archival and restore functions for older data shall be provided. 

 
For software licensing, a minimum of ten (10) concurrent seat licenses or an enterprise site 
licensing solution shall be provided. The Contractor shall identify all necessary third-party 
software and associated licenses as part of their proposal. 

 
The AVA and Trigger Location Management Software shall be capable of running in an active 
directory environment.  System applications shall be capable of running concurrently with other 
Windows programs. 

 
The Contractor shall be responsible for resolving any compatibility issues between software and 
any other existing Department software or systems.  The Contractor shall confirm that software 
installation, including all third-party applications, will not negatively impact the operations of 
existing Department software applications available over the internal network. 

 
Security/Maintenance 

 
Security and Maintenance utilities shall be implemented to comply with the General Security and 
Maintenance Requirements stated in the Specification 100 – General Provisions. Such utilities 
shall be capable of monitoring the AVA and Trigger Location Management Software to identify 
security or maintenance issues (e.g., unauthorized security breaches, software component 
failures). 

 
Documentation and Training 

 
The Contractor shall provide all necessary and appropriate technical and user documentation for 
the AVA and Trigger Location Management Software, which shall cover the functional features, 
technical information, training, help, and maintenance information, in compliance with the 
Software Documentation requirements in the Specification 100 – General Provisions. 

 
The Contractor shall provide all necessary and appropriate operational and maintenance training 
for the AVA and Trigger Location Management Software. The Contractor shall develop and 
submit a Training Plan, which shall cover the training for use and maintenance of the AVA and 
Trigger Location Management Software, in compliance with the Training requirements in 
Specification 300 – Training. 
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Testing Requirements 

 
The AVA and Trigger Location Management Software shall comply with the testing requirements 
stated in Specification 201 – Factory Acceptance Tests, Specification 202 – Prototype 
Demonstration Test, Specification 204 – System Demonstration Test, Specification 205 
– Installation Tests, Specification 206 – Software Integration, Specification 207 – Integration 
Test, and Specification 208 – Acceptance Test. 
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SPECIFIC EQUAL EMPLOYMENT OPPORTUNITY RESPONSIBILITIES 

  





   
 
      March 3, 2009 
 

CONNECTICUT REQUIRED CONTRACT/AGREEMENT PROVISIONS 
SPECIFIC EQUAL EMPLOYMENT OPPORTUNITY RESPONSIBILITIES 

 
1.             General: 

a) Equal employment opportunity requirements not to discriminate and to take affirmative action to assure 
equal employment opportunity as required by Executive Order 11246, Executive Order 11375 are set forth 
in Required Contract Provisions (Form PR-1273 or 1316, as appropriate) and these Special Provisions 
which are imposed pursuant to Section 140 of Title 23 U.S.C., as established by Section 22 of the Federal-
Aid Highway Act of 1968. The requirements set forth in these Special Provisions shall constitute the 
specific affirmative action requirements for project activities under this contract and supplement the equal 
employment opportunity requirements set forth in the Required Contract Provisions. 

 
b) “Company” refers to any entity doing business with the Connecticut 
Department of Transportation and includes but is not limited to the 
following: 

Contractors and Subcontractors 
Consultants and Subconsultants 
Suppliers of Materials and Vendors (where applicable) 
Municipalities (where applicable) 
Utilities (where applicable) 

 
c) The Company will work with the Connecticut Department of Transportation (ConnDOT) and the Federal 
Government in carrying out equal employment opportunity obligations and in their review of his/her 
activities under the contract. 

 
d) The Company and all his/her subcontractors or subconsultants holding subcontracts not including 

material suppliers, of $10,000 or more, will comply with the following minimum specific requirement 
activities of equal employment opportunity: (The equal employment opportunity requirements of Executive 
Order 11246, as set forth in volume 6, Chapter 4, Section 1, subsection 1 of the Federal-Aid Highway 
Program Manual, are applicable to material suppliers as well as contractors and subcontractors.) The company 
will include these requirements in every subcontract of $10,000 or more with such modification of language 
as necessary to make them binding on the subcontractor or subconsultant. 

 
2. Equal Employment Opportunity Policy: 

The Company will develop, accept and adopt as its operating policy an Affirmative Action Plan utilizing the 
ConnDOT Affirmative Action Plan Guideline. This Plan shall be designed to further the provision of equal 
employment opportunity to all persons without regard to their race, color, religion, sex or national origin, and 
to promote the full realization of equal employment opportunity through a positive continuation program. 

 
3. Equal Employment Opportunity Officer: 

The Company will designate and make known to ConnDOT contracting officers an Equal Employment 
Opportunity Officer (hereinafter referred to as the EEO Officer) who will have the responsibility for and must 
be capable of effectively administering and promoting an active equal employment opportunity program and 
who must be assigned adequate authority and responsibility to do so. 
 
 
 

4. Dissemination of Policy: 



   
a. All members of the Company’s staff who are authorized to hire, supervise, promote and discharge 
employees, or who recommend such action, or who are substantially involved in such action, will be made 
fully cognizant of, and will implement, the Company’s equal employment opportunity policy and 
contractual responsibilities to provide equal employment opportunity in each grade and classification of 
employment. To ensure that the above agreement will be met, the following actions will be taken as a 
minimum: 

 
(1) Periodic meetings of supervisory and personnel office employees will be conducted before the start of 
work and then not less often than once every six months, at which time the Company’s equal employment 
opportunity policy and its implementation will be reviewed and explained. The meeting will be conducted 
by the EEO Officer or other knowledgeable company official. 
(2) All new supervisor or personnel office employees will be given a thorough indoctrination by the EEO 
Officer or other knowledgeable company official, covering all major aspects of the Company’s equal 
employment opportunity obligations within thirty days following their reporting for duty with the Company. 
(3) All personnel who are engaged in direct recruitment for the project will be instructed by the EEO Officer 
or appropriate company official in the Company’s procedures for locating and hiring minority group 
employees. 

 
b.  In order to make the Company’s equal employment opportunity policy known to all employees, 
prospective employees and potential sources of employees, i.e., schools, employment agencies, labor unions 
(where appropriate), college placement officers, etc., the Company will place their equal employment 
opportunity policy in areas readily accessible to employees, applicants for employment and potential 
employees. The Company will bring the equal opportunity policy to the attention of employees through 
meetings, employee handbooks, or other appropriate means. 

 
5.             Recruitment: 

a.  When advertising for employees, the Company will include in all advertisements the notation: “An Equal 
Opportunity Employer”. All such advertisements will be published in newspapers or other publications 
having a large circulation among minority groups in the area from which the project workforce would 
normally be derived. The Company shall comply with this provision and the recruitment requirements 
outlined in their ConnDOT approved Affirmative Action Plan. 

 
b.  The Company will, unless precluded by a valid bargaining agreement, conduct systematic and direct 
recruitment through public and private employee referral sources likely to yield qualified minority group 
applicants, including, but not limited to, State employment agencies, schools, colleges and minority group 
organizations. To meet this requirement, the Company will, through his/her EEO Officer, identify sources of 
potential minority group employees, and establish with such identified sources, procedures whereby 
minority group employees, and applicants may be referred to the Company for employment consideration. 
 
In the event that the Company has a valid bargaining agreement providing for exclusive hiring hall referrals, 
he/she is expected to observe the provisions of that agreement to the extent that the system permits the 
Company’s compliance with equal employment opportunity 

 
 
 
 
 
 

contract provisions. (The U.S. Department of Labor has held that where implementation of such agreements 



   
have the effect of discriminating against minorities or women, or obligates the Company to do the same, 
such implementation violates Executive Order 11246, as amended.) 

 
c. The Company will encourage his/her present employees to refer minority group applicants for 
employment by posting appropriate notices or bulletins in areas accessible to all such employees. In 
addition, information and procedures with regard to referring minority group applicants will be discussed 
with employees. 

 
6. Personnel Actions: 

Wages, working conditions, and employee benefits shall be established and administered, and personnel 
actions of every type, including hiring, upgrading, promotion, transfer, demotion, layoffs, and termination, 
shall be taken without regard to race, color, religion, sex, or national origin, etc. The company’s personnel 
actions shall comply with this provision and the requirements outlined in their ConnDOT approved 
Affirmative Action Plan. 

 
a.  The Company will conduct periodic inspections of project sites to insure that working conditions and 
employee facilities do not indicate discriminatory treatment of project site personnel. 
 
b.  The Company will periodically evaluate the spread of wages paid within each classification to determine 
any evidence of discriminatory wage practices. 
 
c.  The Company will periodically review selected personnel actions in depth to determine whether there is 
evidence of discrimination. Where evidence is found, the Company will promptly take corrective action. If 
the review indicates that the discrimination may extend beyond the actions reviewed, such corrective action 
shall include all affected persons. 
 
d.  The general contract provision entitled A(76) Affirmative Action Requirements is made part of this 
document by reference. 

 
7.   Training and Promotion: 

a.  The Company will assist in locating, qualifying, and increasing the skills of minority group and women 
employees, and applicants for employment. 

 
b.  Consistent with the Company’s work force requirements and as permissible under Federal and State 
regulations, the Company shall make full use of training programs, i.e., apprenticeship, and on-the-job 
training programs for the geographical area of contract performance. Where feasible, 25 percent of 
apprentices or trainees in each occupation shall be in their first year of apprenticeship or training. In the 
event the Training Special Provision is provided under this contract, this subparagraph will be superseded. 
 
c.  The Company will advise employees and applicants for employment of available training programs and 
the entrance requirements for each. 
 
d.  The Company will periodically review the training and promotion potential of minority group and 
women employees and will encourage eligible employees to apply for such training and promotion. 
 
 
 
 
 



   
8.    Unions: 

If the Company relies in whole or in part upon unions as a source of employees, the Company will use 
his/her best efforts to obtain the cooperation of such unions to increase opportunities for minority groups 
and women within the unions, and to effect referrals by such unions of minority and female employees. 
Actions by the Company either directly or through a contractor’s association acting as agent will include the 
procedures set forth below: 

 
a.  The Company will use best efforts to develop, in cooperation with the unions, joint training programs 
aimed toward qualifying more minority group members and women for membership in the unions and 
increasing the skills of minority group employees and women so that they may qualify for higher paying 
employment. 
 
b.  The Company will use best efforts to incorporate an Equal Opportunity clause into each union agreement 
to the extent that such union will be contractually bound to refer applicants without regard to their race, 
color, religion, sex or national origin. 
 
c.  The Company is to obtain information as to the referral practices and policies of the labor union except to 
the extent that such information is within the exclusive possession of the labor union and such labor union 
refuses to furnish such information to the Company, the Company shall so certify to the Connecticut 
Department of Transportation (ConnDOT) and shall set forth what efforts have been made to obtain such 
information. 
 
d.  In the event the union is unable to provide the Company with a reasonable flow of minority and women 
referrals within the time limit set forth in the collective bargaining agreement, the Company will, through 
independent recruitment efforts, fill the employment vacancies without regard to race, color, religion, sex, 
national origin; making full efforts to obtain qualified and/or qualifiable minority group persons and women. 
(The United States Department of Labor has held that it shall be no excuse that the union with which the 
contractor has a collective bargaining agreement providing for exclusive referral failed to refer minority 
employees.) In the event the union referral practice prevents the Company from meeting the obligations 
under Executive Order 11246 as amended, and these special provisions, such Company shall immediately 
notify ConnDOT. 

 
9.         Subcontracting: 

a.  The Company will use his/her best efforts to solicit bids from and to utilize minority group 
subcontractors, or subcontractors with meaningful minority group and female representation among their 
employees. Companies shall obtain lists of minority-owned construction firms from the Division of Contract 
compliance. 
 
b.  The Company will use its best efforts to ensure subcontractor compliance with their equal employment 
opportunity obligations. 

 
10.            Records and Reports: 

a.  The Company will keep such records as are necessary to determine compliance with equal employment 
opportunity obligations. The records kept by the Company will be designed to indicate: 
 
1.  The number of minority and non-minority group members and women employed in each classification on 
the project; 

 
 



   
2. The progress and efforts being made in cooperation with unions to increase employment opportunities 

for minorities and women; (applicable only to contractors who rely in whole or in part on unions as a 
source of their work force), 

3. The progress and efforts being made in locating, hiring, training, qualifying, and upgrading minority and 
female employees; and 

4. The progress and efforts being made in securing the services of minority group subcontractors, or 
subcontractors with meaningful minority and female representation among their employees. 

 
b.  All such records must be retained for a period of three years following completion of the contract work 
and shall be available at reasonable times and places for inspection by authorized representatives of 
ConnDOT and the Federal Highway Administration. 

 
c.  The Company will submit an annual report to ConnDOT each July for the duration of the project, 
indicating the number of minority, women, and non-minority group employees currently engaged in each 
work classification required by the contract work. This information is to be reported on Form PR 1391. If 
on-the-job training is being required by “Training Special Provision”, the Company will be required to 
furnish Form FHWA 1409. 

 
11.    Affirmative Action Plan 

Companies with contracts, agreements or purchase orders valued at $10,000 or more will submit a 
ConnDOT Affirmative Action Plan. 





 

 

 

 

SCHEDULE I 

 

PROMPT PAYMENT TO SUBCONTRACTOR(S) 

  









 

 

 

 

SCHEDULE J 

 

CONNECTICUT DEPARTMENT OF TRANSPORTATION 

SUBCONSULTANT PAYMENT LOG 

  





Year: Sep-02

ConnDOT Project No.
FEIN: Federal Aid Project No.

Telephone: ConnDOT Administrating Unit:
ConnDOT Project Engineer:

DBE
FEIN: SBE

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Subconsultant 
Invoice No.

Date Submitted 
to Prime

Invoice Amount
Included on 

Prime's Invoice 
No.

Invoice Date
Subconsultant 

Amount Submitted

Date Prime 
Received 

Payment From 
State

Date Prime 
Paid 

Subconsultant

Amount of 
Payment to 

Subconsultant
Check No. Remarks

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Date Sumitted to ConnDOT: Prime Consultant Signature and Date: Date of Subconsultant Receipt: Subconsultant Signature and Date:
January

April
July

October

Connecticut Department of Transportation
Subconsultant Payment Log

Prime Consultant:

Payment Information

L
in

e 
N

o.

Contact Person:

Subconsultant:

Prime's Invoice to StateSubconsultant's Invoice to Prime



Connecticut Department of Transportation
Instructions for Subconsultant Payment Log

Prime consultant to complete one Subconsultant Payment Log for each subconsultant assigned to the project per calendar year.

The log will be submitted quarterly (January, April, July and October) to the ConnDOT Project Engineer. Each subsequent quarter, the form will be updated and submitted as 
indicated below.

Prior to submission to ConnDOT, the log will be signed by the prime consultant and forwarded to the subconsultant for review.

The subconsultant will sign and date the form indicating the date they received the form from the prime and then return the form to the prime.

If there are any comments or conflicts between the information provided from the prime and subconsultant, fill in the remarks column.  If extra space is required, the 
information should be included on an additional piece of paper and be attached to the log.

The subconsultant portion should also be completed and up to date for the current quarter, however it will be acceptable to be no more than one quarter behind.

The prime consultant’s portion of the payment log must be completed and up to date through the quarter that is being submitted.

The log must be received by the administrating ConnDOT unit (i.e.: Consultant Design, Construction, etc.) by the15th of the respective month.  The log should include both 
the prime and subconsultant signatures for that quarter. 



 

 

 

 

SCHEDULE K 

 

STATE EMPLOYEE CODE OF ETHICS POLICY 

  





 
 

CONNECTICUT DEPARTMENT OF TRANSPORTATION 

 
 

 

POLICY NO. F&A-10 
June 1, 2007 

 

SUBJECT: Code of Ethics Policy 
 

The purpose of this policy is to establish and maintain high standards of honesty, integrity, and quality of 
performance for all employees of the Department of Transportation (“DOT” or “Department”). 
Individuals in government service have positions of significant trust and responsibility that require them 
to adhere to the highest ethical standards. Standards that might be acceptable in other public or private 
organizations are not necessarily acceptable for the DOT. 
 

It is expected that all DOT employees will comply with this policy as well as the Code of Ethics for 
Public Officials, and strive to avoid even the appearance of impropriety in their relationships with 
members of the public, other agencies, private vendors, consultants, and contractors. This policy is, as is 
permitted by law, in some cases stricter than the Code of Ethics for Public Officials. Where that is true, 
employees are required to comply with the more stringent DOT policy. 
 

The Code of Ethics for Public Officials is State law and governs the conduct of all State employees and 
public officials regardless of the agency in which they serve. The entire Code, as well as a summary of its 
provisions, may be found at the Office of State Ethics’ web site:www.ct.gov/ethics/site/default.asp. For 
formal and informal interpretations of the Code of Ethics, DOT employees should contact the Office of 
State Ethics or the DOT’s Ethics Compliance Officer or her designee. 
 

All State agencies are required by law to have an ethics policy statement. Additionally, all State agencies 
are required by law to have an Ethics Liaison or Ethics Compliance Officer. The DOT, because of the size 
and scope of its procurement activities, has an Ethics Compliance Officer who is responsible for the 
Department’s: development of ethics policies; coordination of ethics training programs; and monitoring of 
programs for agency compliance with its ethics policies and the Code of Ethics for Public Officials. At 
least annually, the Ethics Compliance Officer shall provide ethics training to agency personnel involved 
in contractor selection, evaluation, and supervision. A DOT employee who has a question or is unsure 
about the provisions of this policy, or who would like assistance contacting the Office of State Ethics, 
should contact the Ethics Compliance Officer or her designee. 
 
The DOT Ethics Compliance Officer is:   To contact the Office of State Ethics: 
 
Denise Rodosevich, Managing Attorney    Office of State Ethics 
Office of Legal Services     20 Trinity Street, Suite 205 

Hartford, CT 06106 
For questions, contact the Ethics   Tel. (860) 566-4472 
Compliance Officer’s Designee:   Facs. (860) 566-3806 

Web: www.ethics.state.ct.us 
 
Alice M. Sexton, Principal Attorney 
Office of Legal Services 
2800 Berlin Turnpike 
Newington, CT 06131-7546 
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Tel. (860) 594-3045 
 
Enforcement 
 
The Department expects that all employees will comply with all laws and policies regarding ethical 
conduct. Violations of the law may subject an employee to sanctions from agencies or authorities outside 
the DOT. Whether or not another agency or authority imposes such sanctions, the Department retains the 
independent right to review and respond to any ethics violation or alleged ethics violation by its 
employees. Violations of this policy or ethics statutes, as construed by the DOT, may result in 
disciplinary action up to and including dismissal from State service.  
 
Prohibited Activities 
 
1.   Gifts: DOT employees (and in some cases their family members) are prohibited by the Code of Ethics 

and this Policy from accepting a gift from anyone who is: (1) doing business with, or seeking to do 
business with, the DOT; (2) directly regulated by the DOT; (3) prequalified as a contractor pursuant 
to Conn. Gen. Stat. §4a-100 by the Commissioner of the Department of Administrative Services 
(DAS); or (4) known to be a registered lobbyist or a lobbyist’s representative. These four categories 
of people/entities are referred to as “restricted donors.” A list of registered lobbyists can be found on 
the web site of the Office of State Ethics (www.ct.gov/ethics/site/default.asp). A list of prequalified 
consultants and contractors, i.e., those seeking to do business with the DOT, can be found on the 
DOT’s Internet site under “Consultant Information” and “Doing Business with ConnDOT,” 
respectively.  

 
The term “gift” is defined in the Code of Ethics for Public Officials, Conn. Gen. Stat. §1-79(e), and 
has numerous exceptions. For example, one exception permits the acceptance of food and/or 
beverages valued up to $50 per calendar year from any one donor and consumed on an occasion or 
occasions while the person paying or his representative is present. Therefore, such food and/or 
beverage is not a “gift.” Another exception permits the acceptance of items having a value up to ten 
dollars ($10) provided the aggregate value of all things provided by the donor to the recipient during a 
calendar year does not exceed fifty dollars ($50). Therefore, such items are not a “gift.” Depending on 
the circumstances, the “donor” may be an individual if the individual is bearing the expense, or a 
donor may be the individual’s employer/group if the individual is passing the expense back to the 
employer/group he/she represents.  
 
This policy requires DOT employees to immediately return any gift (as defined in the Code of Ethics) 
that any person or entity attempts to give to the employee(s). If any such gift or other item of value is 
received by other than personal delivery from the subject person or entity, the item shall be taken to 
the Office of Human Resources along with the name and address of the person or entity who gave the 
item. The Office of Human Resources, along with the recipient of the item of value, will arrange for 
the donation of the item to a local charity (e.g., Foodshare, local soup kitchens, etc.). The Office of 
Human Resources will then send a letter to the gift’s donor advising the person of the item’s donation 
to charity and requesting that no such gifts be given to DOT employees in the future. 

 
2.   Contracting for Goods or Services for Personal Use With Department Contractors, Consultants, or 

Vendors: Executive Order 7C provides that: “Appointed officials and state employees in the 
Executive Branch are prohibited from contracting for goods and services, for personal use, with any 
person doing business with or seeking business with his or her agency, unless the goods or services 
are readily available to the general public for the price which the official or state employee paid or 
would pay.” 

 



 
3.   Gift Exchanges Between Subordinates and Supervisors/Senior Staff: A recent change in the Code of 

Ethics prohibits exchanges of gifts valued at $100 or more between (i.e., to and from) supervisors and 
employees under their supervision. The Citizen’s Ethics Advisory Board has advised that: (1) the 
monetary limit imposed by this provision is a per-gift amount; (2) gifts given between supervisors 
and subordinates (or vice versa) in celebration of a “major life event,” as defined in the Code of 
Ethics, need not comply with the $100 limit; and (3) the limitations imposed by this provision apply 
to a direct supervisor and subordinate and to any individual up or down the chain of command. The 
Citizen’s Ethics Advisory Board has also advised that supervisors or subordinates may not pool their 
money to give a collective or group gift valued at $100 or more, even though each of the individual 
contributions is less than $100. 

 
4.   Acceptance of Gifts to the State: A recent change to the Code of Ethics for Public Officials modified 

the definition of the term “gift” to limit the application of the so-called “gift to the State” exception. 
In general, “gifts to the State” are goods or services given to a State agency for use on State property 
or to support an event and which facilitate State action or functions. Before accepting any benefit as a 
“gift to the State,” DOT employees should contact the Ethics Compliance Officer.  

 
5.   Charitable Organizations and Events: No DOT employee shall knowingly accept any gift, discount, 

or other item of monetary value for the benefit of a charitable organization from any person or entity 
seeking official action from, doing or seeking business with, or conducting activities regulated by, the 
Department. 

 
6.   Use of Office/Position for Financial Gain: DOT employees shall not use their public office, position, 

or influence from holding their State office/position, nor any information gained in the course of their 
State duties, for private financial gain (or the prevention of financial loss) for themselves, any family 
member, any member of their household, nor any “business with which they are associated.” In 
general, a business with which one is associated includes any entity of which a DOT employee or 
his/her immediate family member is a director, owner, limited or general partner, beneficiary of a 
trust, holder of 5 percent or more stock, or an officer (president, treasurer, or executive or senior vice 
president).  

 
DOT employees shall not use or distribute State information (except as permitted by the Freedom of 
Information Act), nor use State time, personnel, equipment, or materials, for other than State business 
purposes. 

 
7.   Other Employment: DOT employees shall not engage in, nor accept, other employment that will 

either impair their independence of judgment with regard to their State duties or require or induce 
them to disclose confidential information gained through their State duties. 

 
 Any DOT employee who engages in or accepts other employment (including as an independent 
contractor), or has direct ownership in an outside business or sole proprietorship, shall complete an 
Employment/Outside Business Disclosure Form (see attached) and submit it to the Department's 
Human Resources Administrator. Disclosure of other employment to the DOT Human Resources 
Administrator shall not constitute approval of the other employment for purposes of the Code of 
Ethics for Public Officials.  
 
Inquiries concerning the propriety of a DOT employee’s other employment shall be directed to the 
Office of State Ethics to assure compliance with the Code of Ethics for Public Officials. Employees 
anticipating accepting other employment as described above should give ample time (at least one 
month) to the Office of State Ethics to respond to such outside employment inquiries. No employee of 



the DOT shall allow any private obligation of employment or enterprise to take precedence over 
his/her responsibility to the Department. 

 
8.   Outside Business Interests: Any DOT employee who holds, directly or indirectly, a financial interest 

in any business, firm, or enterprise shall complete an Employment/Outside Business Disclosure Form 
(see attached) and submit it to the Department's Human Resources Administrator. An indirect 
financial interest includes situations where a DOT employee’s spouse has a financial interest in a 
business, firm, or enterprise. A financial interest means that the employee or his spouse is an owner, 
member, partner, or shareholder in a non-publicly traded entity. Disclosure of such outside business 
interests to the DOT Human Resources Administrator shall not constitute approval of the outside 
business interest under this Policy or the Code of Ethics for Public Officials. DOT employees shall 
not have a financial interest in any business, firm, or enterprise which will either impair their 
independence of judgment with regard to their State duties or require or induce them to disclose 
confidential information gained through their State duties. Inquiries concerning the propriety of a 
DOT employee’s outside business interests shall be directed to the Office of State Ethics to assure 
compliance with the Code of Ethics for Public Officials.  

 
9.   Contracts With the State: DOT employees, their immediate family members, and/or a business with 

which a DOT employee is associated, may not enter into a contract with the State, other than pursuant 
to a court appointment, valued at $100 or more unless the contract has been awarded through an open 
and public process. 

 
10.  Sanctioning Another Person’s Ethics Violation: No DOT official or employee shall counsel, 

authorize, or otherwise sanction action that violates any provision of the Code of Ethics. 
 
11.  Certain Persons Have an Obligation to Report Ethics Violations: If the DOT Commissioner, 

Deputy Commissioner, or “person in charge of State agency procurement” and contracting has 
reasonable cause to believe that a person has violated the Code of Ethics or any law or regulation 
concerning ethics in State contracting, he/she must report such belief to the Office of State Ethics. All 
DOT employees are encouraged to disclose waste, fraud, abuse, and corruption about which they 
become aware to the appropriate authority (see also Policy Statement EX.O.-23 dated March 31, 
2004), including, but not limited to, their immediate supervisor or a superior of their immediate 
supervisor, the DOT Office of Management Services, the Ethics Compliance Officer, the Auditors of 
Public Accounts, the Office of the Attorney General, or the Office of the Chief State’s Attorney. 

 
12.  Post-State Employment Restrictions: In addition to the above-stated policies of the Department, 

DOT employees are advised that the Code of Ethics for Public Officials bars certain conduct by State 
employees after they leave State service. Upon leaving State service:  

 
• Confidential Information: DOT employees must never disclose or use confidential information 

gained in State service for the financial benefit of any person. 
 

• Prohibited Representation: DOT employees must never represent anyone (other than the State) 
concerning any “particular matter” in which they participated personally and substantially while in 
State service and in which the State has a substantial interest. 

 
DOT employees also must not, for one year after leaving State service, represent anyone other than 
the State for compensation before the DOT concerning a matter in which the State has a substantial 
interest. In this context, the term “represent” has been very broadly defined. Therefore, any former 
DOT employee contemplating post-State employment work that might involve interaction with any 
bureau of DOT (or any Board or Commission administratively under the DOT) within their first year 



after leaving State employment should contact the DOT Ethics Compliance Officer and/or the Office 
of State Ethics. 

 
• Employment With State Vendors: DOT employees who participated substantially in, or supervised, 

the negotiation or award of a State contract valued at $50,000 or more must not accept employment 
with a party to the contract (other than the State) for a period of one year after resigning from State 
service, if the resignation occurs within one year after the contract was signed. 

 
13.  Ethical Considerations Concerning Bidding and State Contracts: DOT employees also should be 

aware of various provisions of Part IV of the Code of Ethics that affect any person or firm who: (1) is, 
or is seeking to be, prequalified by DAS under Conn. Gen. Stat. §4a-100; (2) is a party to a large State 
construction or procurement contract, or seeking to enter into such a contract, with a State agency; or 
(3) is a party to a consultant services contract, or seeking to enter into such a contract, with a State 
agency. These persons or firms shall not: 

 
• With the intent to obtain a competitive advantage over other bidders, solicit any information from an 

employee or official that the contractor knows is not and will not be available to other bidders for a 
large State construction or procurement contract that the contractor is seeking; 

 
• Intentionally, willfully, or with reckless disregard for the truth, charge a State agency for work not 

performed or goods not provided, including submitting meritless change orders in bad faith with the 
sole intention of increasing the contract price, as well as falsifying invoices or bills or charging 
unreasonable and unsubstantiated rates for services or goods to a State agency; and  

 
• Intentionally or willfully violate or attempt to circumvent State competitive bidding and ethics laws. 

 
Firms or persons that violate the above provisions may be deemed a nonresponsible bidder by the DOT. 
 
In addition, no person with whom a State agency has contracted to provide consulting services to plan 
specifications for any contract, and no business with which such person is associated, may serve as a 
consultant to any person seeking to obtain such contract, serve as a contractor for such contract, or serve 
as a subcontractor or consultant to the person awarded such contract.  
 
DOT employees who believe that a contractor or consultant may be in violation of any of these provisions 
should bring it to the attention of their manager. 
 
Training for DOT Employees 
 
A copy of this policy will be posted throughout the Department, and provided to each employee either in 
hard copy or by e-mail. As set forth above, State law requires that certain employees involved in 
contractor/consultant/vendor selection, evaluation, or supervision must undergo annual ethics training 
coordinated or provided by the Ethics Compliance Officer. If you believe your duties meet these criteria, 
you should notify your Bureau Chief to facilitate compilation of a training schedule. In addition, the DOT 
Ethics Compliance Officer can arrange for periodic ethics training provided by the Office of State Ethics. 
Finally, the Department will make available, on its web site or otherwise, a copy of this policy to all 
vendors, contractors, and other business entities doing business with the Department. 
 
Important Ethics Reference Materials 
 
It is strongly recommended that every DOT employee read and review the following: 
 



 Code of Ethics for Public Officials, Chapter 10, Part 1, Conn. General Statutes Sections 1-79 
through 1-89a found at: www.ct.gov/ethics/site/default.asp 

 
 Ethics Regulations Sections 1-81-14 through 1-81-38, found at: 

www.ct.gov/ethics/site/default.asp 
 
 The Office of State Ethics web site includes summaries and the full text of formal ethics advisory 

opinions interpreting the Code of Ethics, as well as summaries of previous enforcement actions: 
www.ct.gov/ethics/site/default.asp. DOT employees are strongly encouraged to contact the 
Department’s Ethics Compliance Officer or her designee, or the Office of State Ethics with any 
questions or concerns they may have. 

 
 

(This Policy Statement supersedes Policy Statement No. F&A-10 dated January 6, 2006) 
 

      
 

Attachment 
List 1 and List 3 
(Managers and supervisors are requested to distribute a copy of this Policy Statement to all employees 
under their supervision.) 
 
cc: Office of the Governor, Department of Administrative Services, Office of State Ethics 
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 Notice to Executive Branch State Contractors and Prospective State         
Contractors of Campaign Contribution and Solicitation Limitations 

 
This notice is provided under the authority of Connecticut General Statutes §9-612(g)(2), as amended by P.A. 10-1, and is 
for the purpose of informing state contractors and prospective state contractors of the following law (italicized words are 
defined on the reverse side of this page). 

CAMPAIGN CONTRIBUTION AND SOLICITATION LIMITATIONS 
 
No state contractor, prospective state contractor, principal of a state contractor or principal of a prospective state contractor, with regard 
to a state contract or state contract solicitation with or from a state agency in the executive branch or a quasi-public agency or a holder, or 
principal of a holder of a valid prequalification certificate, shall make a contribution to (i) an exploratory committee or candidate committee 
established by a candidate for nomination or election to the office of Governor, Lieutenant Governor, Attorney General, State Comptroller, 
Secretary of the State or State Treasurer, (ii) a political committee authorized to make contributions or expenditures to or for the benefit of 
such candidates, or (iii) a party committee (which includes town committees). 
 
In addition, no holder or principal of a holder of a valid prequalification certificate, shall make a contribution to (i) an exploratory 
committee or candidate committee established by a candidate for nomination or election to the office of State senator or State 
representative, (ii) a political committee authorized to make contributions or expenditures to or for the benefit of such candidates, or (iii) a 
party committee. 
 
On and after January 1, 2011, no state contractor, prospective state contractor, principal of a state contractor or principal of a prospective 
state contractor, with regard to a state contract or state contract solicitation with or from a state agency in the executive branch or a 
quasi-public agency or a holder, or principal of a holder of a valid prequalification certificate, shall knowingly solicit contributions from 
the state contractor's or prospective state contractor's employees or from a subcontractor or principals of the subcontractor on behalf of (i) 
an exploratory committee or candidate committee established by a candidate for nomination or election to the office of Governor, 
Lieutenant Governor, Attorney General, State Comptroller, Secretary of the State or State Treasurer, (ii) a political committee authorized to 
make contributions or expenditures to or for the benefit of such candidates, or (iii) a party committee. 
 

DUTY TO INFORM 
 
State contractors and prospective state contractors are required to inform their principals of the above prohibitions, as applicable, and the 
possible penalties and other consequences of any violation thereof. 
 

PENALTIES FOR VIOLATIONS 
 
Contributions or solicitations of contributions made in violation of the above prohibitions may result in the following civil and criminal 
penalties: 
 
Civil penalties—Up to $2,000 or twice the amount of the prohibited contribution, whichever is greater, against a principal or a contractor. 
Any state contractor or prospective state contractor which fails to make reasonable efforts to comply with the provisions requiring notice to 
its principals of these prohibitions and the possible consequences of their violations may also be subject to civil penalties of up to $2,000 or 
twice the amount of the prohibited contributions made by their principals. 
 
Criminal penalties—Any knowing and willful violation of the prohibition is a Class D felony, which may subject the violator to 
imprisonment of not more than 5 years, or not more than $5,000 in fines, or both. 
 

CONTRACT CONSEQUENCES 
 

In the case of a state contractor, contributions made or solicited in violation of the above prohibitions may resulting the contract being 
voided. 
 
In the case of a prospective state contractor, contributions made or solicited in violation of the above prohibitions shall result in the contract 
described in the state contract solicitation not being awarded to the prospective state contractor, unless the State Elections Enforcement 
Commission determines that mitigating circumstances exist concerning such violation. 
 
The State shall not award any other state contract to anyone found in violation of the above prohibitions for a period of one year after the 
election for which such contribution is made or solicited, unless the State Elections Enforcement Commission determines that mitigating 
circumstances exist concerning such violation. 
 
Additional information may be found on the website of the State Elections Enforcement Commission, www.ct.gov/seec. Click on the link 
to “Lobbyist/Contractor Limitations.” 
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DEFINITIONS 
 

“State contractor” means a person, business entity or nonprofit organization that enters into a state contract. Such person, business entity or nonprofit 
organization shall be deemed to be a state contractor until December thirty-first of the year in which such contract terminates. “State contractor” does not 
include a municipality or any other political subdivision of the state, including any entities or associations duly created by the municipality or political 
subdivision exclusively amongst themselves to further any purpose authorized by statute or charter, or an employee in the executive or legislative branch of 
state government or a quasi-public agency, whether in the classified or unclassified service and full or part-time, and only in such person's capacity as a state 
or quasi-public agency employee. 
 
“Prospective state contractor” means a person, business entity or nonprofit organization that (i) submits a response to a state contract solicitation by the state, 
a state agency or a quasi-public agency, or a proposal in response to a request for proposals by the state, a state agency or a quasi-public agency, until the 
contract has been entered into, or (ii) holds a valid prequalification certificate issued by the Commissioner of Administrative Services under section 4a-100. 
“Prospective state contractor” does not include a municipality or any other political subdivision of the state, including any entities or associations duly 
created by the municipality or political subdivision exclusively amongst themselves to further any purpose authorized by statute or charter, or an employee 
in the executive or legislative branch of state government or a quasi-public agency, whether in the classified or unclassified service and full or part-time, and 
only in such person's capacity as a state or quasi-public agency employee. 
 
“Principal of a state contractor or prospective state contractor” means (i) any individual who is a member of the board of directors of, or has an ownership 
interest of five per cent or more in, a state contractor or prospective state contractor, which is a business entity, except for an individual who is a member of 
the board of directors of a nonprofit organization, (ii) an individual who is employed by a state contractor or prospective state contractor, which is a business 
entity, as president, treasurer or executive vice president, (iii) an individual who is the chief executive officer of a state contractor or prospective state 
contractor, which is not a business entity, or if a state contractor or prospective state contractor has no such officer, then the officer who duly possesses 
comparable powers and duties, (iv) an officer or an employee of any state contractor or prospective state contractor who has managerial or discretionary 
responsibilities with respect to a state contract, (v) the spouse or a dependent child who is eighteen years of age or older of an individual described in this 
subparagraph, or (vi) a political committee established or controlled by an individual described in this subparagraph or the business entity or nonprofit 
organization that is the state contractor or prospective state contractor. 
 
“State contract” means an agreement or contract with the state or any state agency or any quasi-public agency, let through a procurement process or 
otherwise, having a value of fifty thousand dollars or more, or a combination or series of such agreements or contracts having a value of one hundred 
thousand dollars or more in a calendar year, for (i) the rendition of services, (ii) the furnishing of any goods, material, supplies, equipment or any items of 
any kind, (iii) the construction, alteration or repair of any public building or public work, (iv) the acquisition, sale or lease of any land or building, (v) a 
licensing arrangement, or (vi) a grant, loan or loan guarantee. “State contract” does not include any agreement or contract with the state, any state agency or 
any quasi-public agency that is exclusively federally funded, an education loan, a loan to an individual for other than commercial purposes or any agreement 
or contract between the state or any state agency and the United States Department of the Navy or the United States Department of Defense. 
 
“State contract solicitation” means a request by a state agency or quasi-public agency, in whatever form issued, including, but not limited to, an invitation to 
bid, request for proposals, request for information or request for quotes, inviting bids, quotes or other types of submittals, through a competitive procurement 
process or another process authorized by law waiving competitive procurement. 
 
“Managerial or discretionary responsibilities with respect to a state contract” means having direct, extensive and substantive responsibilities with respect to 
the negotiation of the state contract and not peripheral, clerical or ministerial responsibilities. 
 
“Dependent child” means a child residing in an individual’s household who may legally be claimed as a dependent on the federal income tax of such 
individual. 
 
“Solicit” means (A) requesting that a contribution be made, (B) participating in any fund-raising activities for a candidate committee, exploratory 
committee, political committee or party committee, including, but not limited to, forwarding tickets to potential contributors, receiving contributions for 
transmission to any such committee or bundling contributions, (C) serving as chairperson, treasurer or deputy treasurer of any such committee, or (D) 
establishing a political committee for the sole purpose of soliciting or receiving contributions for any committee. Solicit does not include: (i) making a 
contribution that is otherwise permitted by Chapter 155 of the Connecticut General Statutes; (ii) informing any person of a position taken by a candidate for 
public office or a public official, (iii) notifying the person of any activities of, or contact information for, any candidate for public office; or (iv) serving as a 
member in any party committee or as an officer of such committee that is not otherwise prohibited in this section. 
 
“Subcontractor” means any person, business entity or nonprofit organization that contracts to perform part or all of the obligations of a state contractor's 
state contract. Such person, business entity or nonprofit organization shall be deemed to be a subcontractor until December thirty first of the year in which 
the subcontract terminates. “Subcontractor” does not include (i) a municipality or any other political subdivision of the state, including any entities or 
associations duly created by the municipality or political subdivision exclusively amongst themselves to further any purpose authorized by statute or charter, 
or (ii) an employee in the executive or legislative branch of state government or a quasi-public agency, whether in the classified or unclassified service and 
full or part-time, and only in such person's capacity as a state or quasi-public agency employee. 
 
“Principal of a subcontractor” means (i) any individual who is a member of the board of directors of, or has an ownership interest of five per cent or more in, 
a subcontractor, which is a business entity, except for an individual who is a member of the board of directors of a nonprofit organization, (ii) an individual 
who is employed by a subcontractor, which is a business entity, as president, treasurer or executive vice president, (iii) an individual who is the chief 
executive officer of a subcontractor, which is not a business entity, or if a subcontractor has no such officer, then the officer who duly possesses comparable 
powers and duties, (iv) an officer or an employee of any subcontractor who has managerial or discretionary responsibilities with respect to a subcontract 
with a state contractor, (v) the spouse or a dependent child who is eighteen years of age or older of an individual described in this subparagraph, or (vi) a 
political committee established or controlled by an individual described in this subparagraph or the business entity or nonprofit organization that is the 
subcontractor. 

 





 

 

 

 

SCHEDULE M 

 

TITLE VI CONTRACTOR ASSURANCES 

  





 

 

 

TITLE VI CONTRACTOR ASSURANCES 
 
For this document Contractor means Consultant, Consulting Engineer, Second Party, or other entity doing business 
with the State and Contract shall mean the same as Agreement.    

 
During the performance of this Contract, the contractor, for itself, its assignees and successors in interest (hereinafter 
referred to as the "Contractor") agrees as follows: 
 

1. Compliance with Regulations:  The Contractor shall comply with the regulations relative to 
nondiscrimination in federally assisted programs of the United States Department of Transportation (hereinafter, 
"USDOT"), Title 49, Code of Federal Regulations, Part 21, as they may be amended from time to time (hereinafter 
referred to as the “Regulations”), which are herein incorporated by reference and made a part of this contract. 
 

2. Nondiscrimination:  The Contractor, with regard to the work performed by it during the Contract, shall not 
discriminate on the grounds of race, color, national origin, sex, age, or disability in the selection and retention of 
subcontractors, including procurements of materials and leases of equipment.  The Contractor shall not participate 
either directly or indirectly in the discrimination prohibited by Subsection 5 of the Regulations, including 
employment practices when the Contract covers a program set forth in Appendix B of the Regulations. 
 

3. Solicitations for Subcontracts, Including Procurements of Materials and Equipment:  In all 
solicitations either by competitive bidding or negotiation made by the Contractor for work to be performed under a 
subcontract, including procurements of materials or leases of equipment, each potential subcontractor or supplier 
shall be notified by the Contractor of the Contractor's obligations under this contract and the Regulations relative to 
nondiscrimination on the grounds of race, color, national origin, sex, age, or disability. 
 

4. Information and Reports:  The Contractor shall provide all information and reports required by the 
Regulations or directives issued pursuant thereto and shall permit access to its books, records, accounts, other 
sources of information, and its facilities as may be determined by the Connecticut Department of Transportation 
(ConnDOT) or the Funding Agency (FHWA, FTA and FAA) to be pertinent to ascertain compliance with such 
Regulations, orders, and instructions.  Where any information required of a Contractor is in the exclusive possession 
of another who fails or refuses to furnish this information, the Contractor shall so certify to ConnDOT or the 
Funding Agency, as appropriate, and shall set forth what efforts it has made to obtain the information. 
 

5. Sanctions for Noncompliance:  In the event of the Contractor's noncompliance with the nondiscrimination 
provisions of this Contract, the ConnDOT shall impose such sanctions as it or the Funding Agency may determine to 
be appropriate, including, but not limited to: 
 

A. Withholding contract payments until the Contractor is in-compliance; and/or 
 

B. Cancellation, termination, or suspension of the Contract, in whole or in part. 
 

6. Incorporation of Provisions:  The Contractor shall include the provisions of paragraphs 1 through 5 in 
every subcontract, including procurements of materials and leases of equipment, unless exempt by the Regulations 
or directives issued pursuant thereto.  The Contractor shall take such action with respect to any subcontract or 
procurement as the ConnDOT or the Funding Agency may direct as a means of enforcing such provisions including 
sanctions for noncompliance.  Provided, however, that in the event a Contractor becomes involved in, or is 
threatened with, litigation with a subcontractor or supplier as a result of such direction, the Contractor may request 
the ConnDOT to enter into such litigation to protect the interests of the Funding Agency, and, in addition, the 
Contractor may request the United States to enter into such litigation to protect the interests of the United States. 
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AGREEMENTS WITH GOALS SPECIAL PROVISIONS DISADVANTAGED BUSINESS 

ENTERPRISES AS SUBCONTRACTORS AND MATER SUPPLIERS OR 

MANUFACTURERS FOR FEDERAL FUNDED PROJECTS 

  





























 

 

 

 

SCHEDULE O 

 

CERTIFICATION REGARDING LOBBYING 

  





 
APPENDIX A, 49 CFR PART 20 

CERTIFICATION REGARDING LOBBYING 
Certification for Contracts, Grants, Loans, and Cooperative Agreements 

 
(To be submitted with each bid or offer exceeding $100,000)  
 
The undersigned ______________________ certifies, to the best of his or her knowledge and belief, that: 
                                       [Enter Name] 
(1) No Federal appropriated funds have been paid or will be paid, by or on behalf of the undersigned, to any 
person for influencing or attempting to influence an officer or employee of an agency, a Member of Congress, 
an officer or employee of Congress, or an employee of a Member of Congress in connection with the 
awarding of any Federal contract, the making of any Federal grant, the making of any Federal loan, the 
entering into of any cooperative agreement, and the extension, continuation, renewal, amendment, or 
modification of any Federal contract, grant, loan, or cooperative agreement. 
 
(2) If any funds other than Federal appropriated funds have been paid or will be paid to any person for 
making lobbying contacts to an officer or employee of any agency, a Member of Congress, an officer or 
employee of Congress, or an employee of a Member of Congress in connection with this Federal contract, 
grant, loan, or cooperative agreement, the undersigned shall complete and submit Standard Form--LLL, 
"Disclosure Form to Report Lobbying," in accordance with its instructions [as amended by "Government 
wide Guidance for New Restrictions on Lobbying," 61 Fed. Reg. 1413 (1/19/96). The Standard Form LLL is 
available at the Office of Budget and Management’s website at 
http://www.whitehouse.gov/omb/grants_forms/.  Note: Language in paragraph (2) herein has been modified 
in accordance with Section 10 of the Lobbying Disclosure Act of 1995 (P.L. 104-65, to be codified at 2 
U.S.C. 1601, et seq.)] 
 
(3) The undersigned shall require that the language of this certification be included in the award documents 
for all subawards at all tiers (including subcontracts, subgrants, and contracts under grants, loans, and 
cooperative agreements) and that all subrecipients shall certify and disclose accordingly. 
 
This certification is a material representation of fact upon which reliance was placed when this transaction 
was made or entered into.  Submission of this certification is a prerequisite for making or entering into this 
transaction imposed by 31, U.S.C. § 1352 (as amended by the Lobbying Disclosure Act of 1995).  Any person 
who fails to file the required certification shall be subject to a civil penalty of not less than $10,000 and not 
more than $100,000 for each such failure. 
 
[Note: Pursuant to 31 U.S.C. § 1352(c)(1)-(2)(A), any person who makes a prohibited expenditure or fails to 
file or amend a required certification or disclosure form shall be subject to a civil penalty of not less than 
$10,000 and not more than $100,000 for each such expenditure or failure.] 
 
The Contractor, _______________________________________, certifies or affirms the truthfulness and 
                                                  [Enter Name] 
accuracy of each statement of its certification and disclosure, if any.  In addition, the Contractor understands 
and agrees that the provisions of 31 U.S.C. A 3801, et seq., apply to this certification and disclosure, if any. 
 
__________________________ Signature of Contractor's Authorized Official 
 
__________________________ Name and Title of Contractor's Authorized Official 
 
___________________________ Date 
 
Note: For this document Contractor means Consultant, Consulting Engineer, Second Party, or other entity doing business with the 
State. 





 

 

 

OTHER STATE DOCUMENTS REQUIRED 
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STATE OF CONNECTICUT 
NONDISCRIMINATION CERTIFICATION — Affidavit 

By Entity 

For Contracts Valued at $50,000 or More 
  

Documentation in the form of an affidavit signed under penalty of false statement by a chief executive 
officer, president, chairperson, member, or other corporate officer duly authorized to adopt corporate, 
company, or partnership policy that certifies the contractor complies with the nondiscrimination 
agreements and warranties under Connecticut General Statutes §§ 4a-60(a)(1) and 4a-60a(a)(1), as 
amended 
 
 
INSTRUCTIONS: 
 
For use by an entity (corporation, limited liability company, or partnership) when entering into any contract 
type with the State of Connecticut valued at $50,000 or more for any year of the contract.  Complete all 
sections of the form.  Sign form in the presence of a Commissioner of Superior Court or Notary Public.  
Submit to the awarding State agency prior to contract execution. 
 
 
AFFIDAVIT: 
 
I, the undersigned, am over the age of eighteen (18) and understand and appreciate the obligations of  
 
an oath.  I am _________________________  of  ________________________________ , an entity  
     Signatory’s Title       Name of Entity 
 
duly formed and existing under the laws of  _____________________________________. 
            Name of State or Commonwealth 
 
I certify that I am authorized to execute and deliver this affidavit on behalf of 
 
________________________________  and that  ________________________________ 
   Name of Entity         Name of Entity 
 
has a policy in place that complies with the nondiscrimination agreements and warranties of Connecticut 
 
General Statutes §§ 4a-60(a)(1)and 4a-60a(a)(1), as amended. 
 
 
___________________________________________ 
Authorized Signatory 
 
 
___________________________________________ 
Printed Name 
 
 
Sworn and subscribed to before me on this ______  day of  ____________, 20____. 
 
 
 
___________________________________________  ___________________________________ 
Commissioner of the Superior Court/     Commission Expiration Date 
Notary Public 
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STATE OF CONNECTICUT 
GIFT AND CAMPAIGN CONTRIBUTION CERTIFICATION 

Written or electronic certification to accompany a State contract with a value of $50,000 or more 
in a calendar or fiscal year, pursuant to C.G.S. §§ 4-250 and 4-252(c); Governor M. Jodi Rell’s 
Executive Orders No. 1, Para. 8, and No. 7C, Para. 10; and C.G.S. §9-612(g)(2) 

 
 
INSTRUCTIONS: 
 
Complete all sections of the form.  Attach additional pages, if necessary, to provide full disclosure about any 
lawful campaign contributions made to campaigns of candidates for statewide public office or the General 
Assembly, as described herein.  Sign and date the form, under oath, in the presence of a Commissioner of 
the Superior Court or Notary Public.  Submit the completed form to the awarding State agency at the time 
of initial contract execution and if there is a change in the information contained in the most recently filed 
certification, such person shall submit an updated certification either (i) not later than thirty (30) days after 
the effective date of such change or (ii) upon the submittal of any new bid or proposal for a contract, 
whichever is earlier. Such person shall also submit an accurate, updated certification not later than fourteen 
days after the twelve-month anniversary of the most recently filed certification or updated certification. 
 
 
CHECK ONE:   Initial Certification   12 Month Anniversary Update (Multi-year contracts only.)   
 
      Updated Certification because of change of information contained in the most    
     recently filed certification or twelve-month anniversary update. 
 
GIFT CERTIFICATION: 
 
As used in this certification, the following terms have the meaning set forth below: 
 
1) “Contract” means that contract between the State of Connecticut (and/or one or more of it agencies or 

instrumentalities) and the Contractor, attached hereto, or as otherwise described by the awarding State 
agency below; 

2) If this is an Initial Certification, “Execution Date” means the date the Contract is fully executed by, and 
becomes effective between, the parties; if this is a twelve-month anniversary update, “Execution Date” 
means the date this certification is signed by the Contractor; 

3) “Contractor” means the person, firm or corporation named as the contactor below; 
4) “Applicable Public Official or State Employee” means any public official or state employee described in 

C.G.S. §4-252(c)(1)(i) or (ii); 
5) “Gift” has the same meaning given that term in C.G.S. § 4-250(1); 
6) “Principals or Key Personnel” means and refers to those principals and key personnel of the Contractor, 

and its or their agents, as described in C.G.S. §§ 4-250(5) and 4-252(c)(1)(B) and (C).  
 
 
I, the undersigned, am a Principal or Key Personnel of the person, firm or corporation authorized to execute 
this certification on behalf of the Contractor.  I hereby certify that,  no gifts were made by (A) such person, 
firm, corporation, (B) any principals and key personnel of the person firm or corporation who participate 
substantially in preparing bids, proposals or negotiating state contracts or  (C) any agent of such, firm, 
corporation, or principals or key personnel who participates substantially in preparing bids, proposals or 
negotiating state contracts, to (i) any public official or state employee of the state agency or quasi-public 
agency soliciting bids or proposals for state contracts who participates substantially in the preparation of bid 
solicitations or request for proposals for state contracts or the negotiation or award of state contracts or (ii) 
any public official or state employee of any other state agency, who has supervisory or appointing authority 
over such state agency or quasi-public agency. 
 
I further certify that no Principals or Key Personnel know of any action by the Contractor to circumvent (or 
which would result in the circumvention of) the above certification regarding Gifts by providing for any other 
Principals, Key Personnel, officials, or employees of the Contractor, or its or their agents, to make a Gift to 
any Applicable Public Official or State Employee.  I further certify that the Contractor made the bid or 
proposal for the Contract without fraud or collusion with any person. 
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CAMPAIGN CONTRIBUTION CERTIFICATION: 
 
I further certify that, on or after December 31, 2006, neither the Contractor nor any of its principals, as 
defined in C.G.S. § 9-612(g)(1), has made any campaign contributions to, or solicited any contributions 
on behalf of, any exploratory committee, candidate committee, political committee, or party committee 
established by, or supporting or authorized to support, any candidate for statewide public office, in violation 
of C.G.S. § 9-612(g)(2)(A).  I further certify that all lawful campaign contributions that have been made 
on or after December 31, 2006 by the Contractor or any of its principals, as defined in C.G.S. § 9-612(g)(1), 
to, or solicited on behalf of, any exploratory committee, candidate committee, political committee, or party 
committee established by, or supporting or authorized to support any candidates for statewide public office 
or the General Assembly, are listed below: 
 
 
 
Lawful Campaign Contributions to Candidates for Statewide Public Office: 
 
Contribution Date Name of Contributor   Recipient   Value  Description 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 
 
 
Lawful Campaign Contributions to Candidates for the General Assembly: 
 
Contribution Date Name of Contributor   Recipient   Value  Description 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 
 
 
Sworn as true to the best of my knowledge and belief, subject to the penalties of false statement. 
 
__________________________________   _________________________________________ 
Printed Contractor Name        Printed Name of Authorized Official 
 
 
___________________________________ 
Signature of Authorized Official 
 
Subscribed and acknowledged before me this ______ day of __________________, 20___. 
 

___________________________________________ 
Commissioner of the Superior Court (or Notary Public) 
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STATE OF CONNECTICUT 
CERTIFICATION OF STATE AGENCY OFFICIAL OR EMPLOYEE 

AUTHORIZED TO EXECUTE CONTRACT 
 

Certification to accompany a State contract, having a value of $50,000 or more, pursuant to 
Connecticut General Statutes §§ 4-250 and 4-252(b), and Governor M. Jodi Rell’s Executive 
Order 7C, Paragraph 10 

 
 
INSTRUCTIONS: 
 
Complete all sections of the form.  Sign and date in the presence of a Commissioner of the Superior Court or 
Notary Public.  Submit to the awarding State agency at the time of contract execution. 
 
 
CERTIFICATION: 
 
I, the undersigned State agency official or State employee, certify that (1) I am authorized to execute the 
attached contract on behalf of the State agency named below, and (2) the selection of the contractor named 
below was not the result of collusion, the giving of a gift or the promise of a gift, compensation, fraud or 
inappropriate influence from any person.   
 
Sworn as true to the best of my knowledge and belief, subject to the penalties of false statement. 
 
_______________________________________________________ 
Contractor Name 
 
_______________________________________________________ 
Awarding State Agency 
 
_______________________________________________________  __________________________ 
State Agency Official or Employee Signature        Date 
 
_______________________________________________________    __________________________ 
Printed Name               Title 
 
 
 
 
Sworn and subscribed before me on this _______ day of ____________, 20___. 
 
 

___________________________________ 
Commissioner of the Superior Court 
or Notary Public 
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STATE OF CONNECTICUT 
CONSULTING AGREEMENT AFFIDAVIT 

 
Affidavit to accompany a bid or proposal for the purchase of goods and services with a value of $50,000 or 
more in a calendar or fiscal year, pursuant to Connecticut General Statutes §§ 4a-81(a) and 4a-81(b).  For 
sole source or no bid contracts the form is submitted at time of contract execution.  

 
INSTRUCTIONS: 
 
If the bidder or vendor has entered into a consulting agreement, as defined by Connecticut 
General Statutes § 4a-81(b)(1):  Complete all sections of the form.  If the bidder or contractor has 
entered into more than one such consulting agreement, use a separate form for each agreement.  Sign and 
date the form in the presence of a Commissioner of the Superior Court or Notary Public.  If the bidder or 
contractor has not entered into a consulting agreement, as defined by Connecticut General 
Statutes § 4a-81(b)(1):  Complete only the shaded section of the form.  Sign and date the form in the 
presence of a Commissioner of the Superior Court or Notary Public. 
 
Submit completed form to the awarding State agency with bid or proposal.  For a sole source award, submit 
completed form to the awarding State agency at the time of contract execution. 
 
This affidavit must be amended if there is any change in the information contained in the most recently filed 
affidavit not later than (i) thirty days after the effective date of any such change or (ii) upon the submittal of 
any new bid or proposal, whichever is earlier. 
 
AFFIDAVIT: [Number of Affidavits Sworn and Subscribed On This Day:  _____] 
 
I, the undersigned, hereby swear that I am a principal or key personnel of the bidder or contractor awarded 
a contract, as described in Connecticut General Statutes § 4a-81(b), or that I am the individual awarded 
such a contract who is authorized to execute such contract.  I further swear that I have not entered into any 
consulting agreement in connection with such contract, except for the agreement listed below:  
 
__________________________________________  _______________________________________ 
Consultant’s Name and Title        Name of Firm (if applicable) 
 
__________________  ___________________  ___________________ 
Start Date     End Date     Cost 
 
Description of Services Provided:  ___________________________________________________________ 
 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
Is the consultant a former State employee or former public official?    YES     NO 
 
If YES: ___________________________________  __________________________ 
  Name of Former State Agency     Termination Date of Employment 
 
Sworn as true to the best of my knowledge and belief, subject to the penalties of false statement. 
 
___________________________ ___________________________________ __________________ 
Printed Name of Bidder or Contractor Signature of Principal or Key Personnel Date 
 
                                                       ___________________________________ ___________________ 
                                             Printed Name (of above)      Awarding State Agency 
 
 
Sworn and subscribed before me on this _______ day of ____________, 20___. 
 
 

___________________________________ 
Commissioner of the Superior Court 
or Notary Public 
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STATE OF CONNECTICUT 
AFFIRMATION OF RECEIPT OF STATE ETHICS LAWS SUMMARY 

 
Written or electronic affirmation to accompany a large State construction or procurement 
contract, having a cost of more than $500,000, pursuant to Connecticut General Statutes §§ 1-
101mm and 1-101qq 

 
 
INSTRUCTIONS: 
 
Complete all sections of the form.  Submit completed form to the awarding State agency or contractor, as 
directed below. 
 
CHECK ONE: 
 

 I am a person seeking a large State construction or procurement contract.  I am submitting this 
affirmation to the awarding State agency with my bid or proposal.  [Check this box if the contract 
will be awarded through a competitive process.] 

 
 I am a contractor who has been awarded a large State construction or procurement contract.  I am 

submitting this affirmation to the awarding State agency at the time of contract execution.  [Check 
this box if the contract was a sole source award.] 

 
 I am a subcontractor or consultant of a contractor who has been awarded a large State construction 

or procurement contract.  I am submitting this affirmation to the contractor. 
 

 I am a contractor who has already filed an affirmation, but I am updating such affirmation either (i) 
no later than thirty (30) days after the effective date of any such change or (ii) upon the submittal 
of any new bid or proposal, whichever is earlier. 

 
IMPORTANT NOTE: 
 
Within fifteen (15) days after the request of such agency, institution or quasi-public agency for such 
affirmation contractors shall submit the affirmations of their subcontractors and consultants to the awarding 
State agency.  Failure to submit such affirmations in a timely manner shall be cause for termination of the 
large State construction or procurement contract. 
 
AFFIRMATION: 
 
I, the undersigned person, contractor, subcontractor, consultant, or the duly authorized representative 
thereof, affirm (1) receipt of the summary of State ethics laws* developed by the Office of State Ethics 
pursuant to Connecticut General Statutes § 1-81b and (2) that key employees of such person, contractor, 
subcontractor, or consultant have read and understand the summary and agree to comply with its 
provisions. 
 
* The summary of State ethics laws is available on the State of Connecticut’s Office of State Ethics website.  

 
________________________________________________    ____________________ 
Signature             Date 
 
________________________________________________    ____________________________________ 
Printed Name            Title 
 
________________________________________________ 
Firm or Corporation (if applicable) 
 
________________________________________________    ____________________    ____    ______ 
Street Address            City       State Zip 
 
 
 

____________________________________ 
               Awarding State Agency 
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 STATE OF CONNECTICUT 
Written or electronic PDF copy of the written certification to accompany a large state contract pursuant to P.A. 

No. 13-162 (Prohibiting State Contracts With Entities Making Certain Investments In Iran)  

Respondent Name: __________________________________ 
 
INSTRUCTIONS:   
 
CHECK ONE:  Initial Certification. 
     Amendment or renewal. 
 
A.  Who must complete and submit this form.  Effective October 1, 2013, this form must be submitted for any large state 
contract, as defined in section 4-250 of the Connecticut General Statutes.  This form must always be submitted with the bid or 
proposal, or if there was no bid process, with the resulting contract, regardless of where the principal place of business is located. 
 
Pursuant to P.A. No. 13-162, upon submission of a bid or prior to executing a large state contract, the certification portion of this 
form must be completed by any corporation, general partnership, limited partnership, limited liability partnership, joint venture, 
nonprofit organization or other business organization whose principal place of business is located outside of the United 
States.  United States subsidiaries of foreign corporations are exempt.  For purposes of this form, a “foreign corporation” is one that 
is organized and incorporated outside the United States of America. 
 
Check applicable box: 

 
 Respondent’s principal place of business is within the United States or Respondent is a United States subsidiary of a foreign 
corporation. Respondents who check this box are not required to complete the certification portion of this form, but must 
submit this form with its Invitation to Bid (“ITB”), Request for Proposal (“RFP”) or contract package if there was no bid process. 
 
 Respondent’s principal place of business is outside the United States and it is not a United States subsidiary of a foreign 
corporation. CERTIFICATION required. Please complete the certification portion of this form and submit it with the ITB or RFP 
response or contract package if there was no bid process. 

 
B. Additional definitions.  
 
1) “Large state contract” has the same meaning as defined in section 4–250 of the Connecticut General Statutes;  
2) “Respondent” means the person whose name is set forth at the beginning of this form;  and 
3) “State agency” and “quasi-public agency” have the same meanings as provided in section 1–79 of the Connecticut General 

Statutes. 
 
C. Certification requirements.  
 
No state agency or quasi-public agency shall enter into any large state contract, or amend or renew any such contract with any 
Respondent whose principal place of business is located outside the United States and is not a United States subsidiary of a foreign 
corporation unless the Respondent has submitted this certification. 
 
Complete all sections of this certification and sign and date it, under oath, in the presence of a Commissioner of the Superior Court, 
a Notary Public or a person authorized to take an oath in another state.   
 
CERTIFICATION: 
 
I, the undersigned, am the official authorized to execute contracts on behalf of the Respondent.  I certify that: 
 
 Respondent has made no direct investments of twenty million dollars or more in the energy sector of Iran on or after October 1, 
2013, as described in Section 202 of the Comprehensive Iran Sanctions, Accountability and Divestment Act of 2010. 
 
 Respondent has either made direct investments of twenty million dollars or more in the energy sector of Iran on or after October 
1, 2013, as described in Section 202 of the Comprehensive Iran Sanctions, Accountability and Divestment Act of 2010, or 
Respondent made such an investment prior to October 1, 2013 and has now increased or renewed such an investment on or after 
said date, or both. 
 
Sworn as true to the best of my knowledge and belief, subject to the penalties of false statement. 
 
__________________________________   _________________________________________ 
Printed Respondent Name      Printed Name of Authorized Official 
 
___________________________________ 
Signature of Authorized Official 
 
Subscribed and acknowledged before me this ______ day of __________________, 20___. 
 

___________________________________________ 
Commissioner of the Superior Court (or Notary Public) 
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INTRODUCTION

The Connecticut Office of State Ethics (OSE) is an independent regulatory agency for the
state of Connecticut, charged with administering and enforcing the Connecticut Codes of
Ethics, located in the Connecticut General Statutes, Chapter 10.

The Ethics Codes under the OSE’s jurisdiction are comprised of:
 The Code of Ethics for Public Officials (Part I);
 The Code of Ethics for Lobbyists (Part II); and
 Limited jurisdiction over Ethical Considerations Concerning Bidding and State

Contracts (Part IV).

This guide provides general information only. The descriptions of the law and the OSE
in this guide are not intended to be exhaustive. Please review the Advisory Opinions and
Declaratory Rulings on our website or contact the Legal Division of the OSE with any
questions regarding interpretation of the law.

For more information on the subjects discussed in this guide, call, write or visit:

Connecticut Office of State Ethics
18-20 Trinity Street
Suite 205
Hartford, CT 06106

860/263-2400
www.ct.gov/ethics

Citizen’s Ethics Advisory Board:
G. Kenneth Bernhard, Chairperson (through September 2011)
Thomas H. Dooley, Vice Chairperson (through September 2012)
Ernest Abate (through September 2011)
Kathleen F. Bornhorst (through September 2012)
Rebecca M. Doty (through September 2011)
General David Gay, (ret.) (through September 2013)
Dennis Riley (through September 2013)
Winthrop Smith, Jr. (through September 2013)
Shawn T. Wooden (through September 2013)
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THE OFFICE OF STATE ETHICS (OSE)

The Connecticut Office of State Ethics (OSE) was officially created on July 1, 2005, by
Public Act 05-183. The governing body of the OSE is the Citizen’s Ethics Advisory
Board (CEAB), nine members appointed by the Governor and legislative leadership. The
CEAB holds monthly meetings that are open to the public and that are often covered by
CT-N. A schedule of CEAB meeting dates, times and locations is available on the OSE’s
Web site, www.ct.gov/ethics.

The OSE is an independent watchdog agency for the state of Connecticut that administers
Connecticut General Statutes, Chapter 10, Parts I and II, with limited jurisdiction over
Part IV.

Simply put, the OSE educates all those covered by the law (the “regulated community”);
provides information to the public; interprets and applies the codes of ethics; and
investigates potential violations, and otherwise enforces the codes.

The OSE is made up of the following components:
 Citizen’s Ethics Advisory Board
 Executive Director
 Legal Division
 Enforcement Division

THE BIG PICTURE

All state officials and employees (except judges) are covered by Part I of the Code of
Ethics for Public Officials (henceforth, Part I, or the Code). It is important to remember
that certain provisions of the Code also apply to public officials and state employees after
they leave state service.

As you read through this guide, be aware that these laws were enacted to prevent
individuals from using their public position or authority for personal, financial benefit.

Each state agency also has its own ethics policy, which in many cases
may be more restrictive than what follows. Be sure to obtain a copy of
the agency’s policy before you attempt to provide any benefit to an
agency official or employee.
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GIVING BENEFITS TO STATE PERSONNEL

Gifts
As a current or potential state contractor, you are presumably doing business with or
seeking to do business with a state agency, and are therefore considered to be a restricted
donor. In general, public officials, state employees and candidates for public office may
not accept gifts from restricted donors.

Restricted Donors
Restricted donors include:

 Registered lobbyists (a list is available on the OSE’s Web site) or a lobbyist’s
representative;

 Individuals or groups doing business with a state department or agency;
 Individuals or groups seeking to do business with a state department or agency;
 Individuals or groups engaged in activities regulated by a state department or

agency; or
 Contractors pre-qualified by the Connecticut Department of Administrative

Services (Conn. Gen. Stat. § 4a-100).

A gift is defined as anything of value that is directly and personally received by a public
official or state employee (or sometimes family members of those two categories) unless
consideration of equal or greater value is provided. Conn. Gen. Stat. § 1-79 (e).

Gift Exceptions
There are, however, certain exceptions to this definition of gift. Not all exceptions are
covered below; see Conn. Gen. Stat. § 1-79 (e) (1) – (17) for the complete list.

 Token Items – Restricted donors such as current or potential state contractors may
provide any item of value that is not more than $10 (such as a pen, mug, or
inexpensive baseball cap) to a public official or state employee, provided that the
annual aggregate of such items from a single source is $50 or less. Conn. Gen.
Stat. § 1-79 (e) (16).

 Food and Beverage – Restricted donors may also provide less than $50 worth of
food and beverage in a calendar year to a public official or state employee,
provided that the restricted donor or his/her representative is in attendance when
the food and/or beverage is being consumed. Conn. Gen. Stat. § 1-79 (e) (9).

 Training – Vendors may provide public officials and state employees with
training for a product purchased by a state or quasi-public agency provided such
training is offered to all customers of that vendor. Conn. Gen. Stat. § 1-79 (e)
(17).
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 Gifts to the State – Restricted donors may provide what are typically referred to as
“gifts to the state.” These gifts are goods and services provided to a state agency
or quasi-public agency for use on state or quasi-public agency property or that
support an event, and which facilitate state or quasi-public action or functions.
Conn. Gen. Stat. § 1-79 (e) (5).

 Other Exceptions – There are a total of 17 separate gift exceptions in the Code.
Also exempt from the definition of gift are items such as informational materials
germane to state action, ceremonial plaques or awards costing less than $100, or
promotional items, rebates or discounts also available to the general public. See
Conn. Gen. Stat. § 1-79 (e) (1) – (17).

Note: The popularly-cited exception for major life events does not apply to those who
are regulated by, doing business with or seeking to do business with a state agency. The
only restricted donor that can make use of this very narrow exception is a registered
lobbyist.

Reporting Requirements
Should you or your representative give something of $10 or more in value to a public
official or state employee, you must, within 10 days, give the gift recipient and the head
of that individual’s department or agency a written report stating:

 Name of the donor;
 Description of item(s) given;
 Value of such item(s); and
 Total cumulative value of all items to date given to that recipient during the

calendar year.

This helps both you and the state employee keep track of the gift exceptions noted above,
so that permissible limits are not exceeded. Conn. Gen. Stat. § 1-84 (o). A courtesy form
is available for this notification on the OSE’s Web site, in the “Forms” section.

Gift Provisions
Example: You are in the process of submitting a
contracting bid to a state agency. You provide the agency
head with a gift certificate for $45 to a popular West
Hartford eatery for her to use on her own. You have not
previously given anything of value to this individual.

Even though you are under the permissible $49.99 food
and beverage limit, this gift is not allowed because you or
your representative will not be in attendance while the
food and beverage is being consumed.
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Necessary Expenses
You may provide necessary expenses to a public official or state employee only if the
official or employee, in his/her official capacity, is actively participating in an event by
giving a speech or presentation, running a workshop, or having some other active
involvement.

Necessary expenses are limited to:
 Travel (coach or economy class);
 Lodging (standard cost of room for the nights before, of, and immediately

following the event);
 Meals; and
 Related conference expenses.

Conn. Gen. Stat. § 1-79 (9).

Entertainment costs (tickets to sporting events, golf outings, night clubs, etc.) are not
necessary expenses. Necessary expense payments also do not include payment of
expenses for family members or other guests.

Fees/Honorariums
Public officials and state employees may not accept fees or honorariums for an article,
appearance, speech or participation at an event in their official capacity.

Fees or honorariums for such activities, if offered based solely on expertise and without
any regard to official capacity, may be acceptable. Contact the OSE before offering such
payment to an official or employee. Conn. Gen. Stat. § 1-84 (k).

Necessary Expenses, Fees and Honorariums
Example: You invite a state employee to travel to New York City
to give a speech to your managers on issues surrounding
contracting with a state agency. You provide Amtrak fare for the
employee as well as his spouse, who will spend the day in the
city. The evening of the speech, you will treat the employee and
his spouse with complimentary tickets to a Broadway show in
lieu of a speaking fee.

You may provide coach class travel expenses only to the state
employee who is actively participating in an event. In this case,
you may only provide Amtrak fare for the employee giving the
speech, not his spouse. Entertainment costs, such as tickets to a
show, are not considered necessary expenses and may not be
provided. Additionally, state employees may not accept fees or
honorariums for a speech given in their official capacity.



Guide for Current or Potential State Contractors

8

HIRING STATE PERSONNEL

Post-state Employment (Revolving Door)
If you are considering hiring a former state employee, you should be aware of the Code’s
post-state employment, or revolving door, provisions.

Lifetime Bans
 Former state employees may never disclose any confidential information they

learned during the course of their state service for anyone’s financial gain. Conn.
Gen. Stat. § 1-84a.

 A former state official or employee may never represent anyone other than the
state regarding a particular matter in which he or she was personally or
substantially involved while in state service and in which the state has a
substantial interest. This prevents side-switching. Conn. Gen. Stat. § 1-84b (a).

One-year Bans
 If you hire or otherwise engage the services of a former state official or employee,

he or she may not represent you before his or her former agency for a period of
one year after leaving state service. Conn. Gen. Stat. § 1-84b (b). (See Advisory
Opinion 2003-3, which provides a limited exception to this provision if the employee is providing
purely technical expertise to help implement a previously-awarded contract. This exception
applies to extremely limited circumstances; contact the OSE for guidance.)

 You are prohibited from hiring a former state official or employee for a period of
one year after he or she leaves state service if that individual was substantially
involved in, or supervised, the negotiation or award of a contract (that you or your
business was a party to) valued at $50,000 or more, and the contract was signed
within his or her last year of state service. Conn. Gen. Stat. § 1-84b (f).

 Employees who held certain specifically-designated positions (with significant
decision-making or supervisory responsibility) at certain state regulatory agencies
are prohibited from seeking or accepting employment with any business subject to
regulation by the individual’s agency within one year of leaving the agency.
Likewise, such businesses may not hire those employees. Note that there is an
exception for ex-officio board or commission members. Conn. Gen. Stat. § 1-84b
(c).

Post-state Employment
Example: You run a hospital regulated by the Office of Health Care
Access (OHCA). You would like to offer a job to the former
Commissioner of OHCA, who has been out of state service for 5 months.

Because the hospital is regulated by a state agency whose Commissioner
is specifically designated in 1-84b (c), the former head of such agency
would not be permitted to accept employment with you for one full year
after leaving state service. See Advisory Opinion 2003-19.
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Outside Employment for Current Public Officials
and State Employees
If you are considering hiring a current state employee, especially from a state agency
with which you do business or by which you are regulated, you should be aware of the
following rules regarding the employment of current state employees.

 A current state employee may not accept outside employment that impairs his or
her independence of judgment regarding his or her state duties, or that encourages
him or her to disclose confidential information learned in his or her state job.
Conn. Gen. Stat. § 1-84 (b).

 A current state employee may not use his or her state position for his or her own
financial gain or the gain of his or her family (spouse, child, child’s spouse,
parent, brother or sister) or an associated business, however inadvertent that use
may be. Conn. Gen. Stat. § 1-84 (c).

Other Considerations
Business entities engaged in Indian gaming activities in the state should be aware of
specific provisions that apply to present or former Gaming Policy Board or Division of
Special Revenue public officials or employees. See Conn. Gen. Stat. §§ 1-84b (d) and
(e).

Outside Employment
Example: Your small business occasionally receives grants or
contracts from Agency X. You know that a particular contract
manager with Agency X has the skills you need to help you grow
your business. This employee has expressed interest in earning
a little extra money for himself, while helping you with your
business in the evenings and on weekends.

It would constitute an impermissible impairment of judgment for
the employee of Agency X, who has contract management
responsibilities, to accept outside employment with your business
– a business that receives grants or contracts from Agency X.
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OTHER PROVISIONS

Prohibited Activities for Consultants or Independent Contractors
If you are hired by the state as a consultant or independent contractor, you are prohibited
from the following:

 Using your authority under the contract or any confidential information acquired
during the course of the contract for your financial gain or the financial gain of
your immediate family;

 Accepting another state contract that would impair your independence of
judgment or your performance in your existing state contract; and

 Accepting anything of value based on the understanding that your actions on
behalf of the state would be influenced.

Conn. Gen. Stat. § 1-86e (1) – (3); see also Conn. Gen. Stat. § 1-101nn.

Gift and/or Campaign Contribution Certifications
Contractors seeking large state contracts must provide certifications
regarding gifts and/or campaign contributions made to certain state
employees or public officials in the two-year period prior to the
submission of a bid or proposal. Copies of these certifications and
other updated information regarding state contractors can be found on
the Web sites of the Department of Administrative Services (www.das.state.ct.us) and the
Office of Policy and Management (www.opm.state.ct.us).

Investment Services and the Office of the Treasurer
If you or your business provides investment services, as defined in the Code, and you
make a political contribution to the State Treasurer’s campaign, you may be prohibited
from contracting with the Office of the Treasurer. See Conn. Gen. Stat. § 1-84 (n).

Registering as a Lobbyist
If you or your business spends or receives over $2,000 in a calendar
year for activities that constitute lobbying under Part II of the Code
of Ethics (whether to affect legislation or the actions of an
administrative state agency), you/your business may have to register
as a lobbyist with the Office of State Ethics. Lobbyist registration
information is available at www.ct.gov/ethics.

Contribution Ban for Communicator Lobbyists (Conn. Gen. Stat. § 9-610
(g) and (h).)
Registered communicator lobbyists, their affiliated political action committees (PACs),
as well as members of their immediate families are banned from soliciting or donating
political campaign contributions. Please contact the State Elections Enforcement
Commission at 860-256-2940 for more information.
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Sessional Contribution Ban for Client Lobbyists (Conn. Gen. Stat. § 9-
610 (e).)
Registered lobbyists and their affiliated political action committees (PACs) are banned
from soliciting or donating political campaign contributions. Specifically, there is a
temporary ban while the General Assembly is in session that applies to all registered
client lobbyists and their affiliated PACs. Please contact the State Elections Enforcement
Commission at 860-256-2940 for more information.

Public Act 05-287
Public Act 05-287 prohibits anyone who is a party (or seeking to become a party) to a
large state construction, procurement, or consultant services contract over $500,000 from:

 Soliciting information from a public official or state employee that is not available
to other bidders for that contract, with the intent to obtain a competitive
advantage;

 Intentionally or recklessly charging a state agency for work not performed or
goods or services not provided;

 Falsifying invoices or bills; or
 Intentionally violating or circumventing state competitive bidding and ethics laws.

This Act also requires any prospective state contractor to affirm in writing that he or she
has received a summary of the state’s ethics laws and that his or her key employees have
read and understood the summary and agree to comply with the applicable provisions.
Conn. Gen. Stat. § 1-101qq.

An affirmation form is available through the Connecticut Office of Policy and
Management.

Executive Orders
Executive Order 3
Under this Order, the Department of Administrative Services established and maintains
on its Web site the State Contracting Portal for purposes of posting all contracting
opportunities with state agencies and providing information on contracting processes and
procedures.

Executive Order 7C
This Order covers the State Contracting Standards Board, established to conduct a
comprehensive review of existing procurement and contracting laws and prepare a
uniform code to govern all aspects of procurement and contracting.

The full text of these Executive Orders can be found on the Governor’s Web site,
www.ct.gov/governorrell/site/default.asp.
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FOR MORE INFORMATION

This guide provides general information only. The descriptions of the law and the OSE
in this guide are not intended to be exhaustive. For more information regarding the Code
of Ethics as it pertains to current or potential state contractors, please contact the Legal
Division of the Office of State Ethics, Monday – Friday, 8:30 a.m. to 5:00 p.m.

Office of State Ethics
18-20 Trinity Street
Hartford, CT 06106-1660

T: 860/263-2400
F: 860/263-2402
www.ct.gov/ethics

Specific Contacts:
Questions or advice regarding the Ethics Codes: Ethics.Code@ct.gov
Lobbyist filing/reporting questions: lobbyist.OSE@ct.gov
Public official filing/reporting questions: SFI.OSE@ct.gov
Enforcement questions: Ethics.Enforcement@ct.gov
All other inquiries: ose@ct.gov

January 2010



You may not amend or alter this form in any way whatsoever 
NONCOLLUSION AFFIDAVIT 

Connecticut Department of Transportation 
 
This entire document shall be completed, notarized and attached to your Bid Proposal.  FAILURE to 
return this Affidavit with your bid proposal will result in the rejection of your bid as nonresponsive.   
If the subject bid is being submitted by a joint venture, a separate noncollusion affidavit must be 
submitted by each of the Joint Venturers. 
 

State Project No.(s):   
F.A.P. No(s):   
Town(s) of:   
Summary Description of Project:    
   
 
The undersigned, being duly sworn, states that (a) he/she is authorized to make this  

affidavit on behalf of the bidder, and (b) the bidder has not directly or indirectly entered into any 
agreements, participated in any collusion or otherwise taken any action in restraint of free  
competitive bidding in connection with the subject bid.  I understand that false statements made  
herein may be subject to criminal prosecution. 

 
 
 
   

Name of Bidder (i.e. Person or Organization) 
 
 
 

   
Signature and Title of Official 

 
 
 

   
Typed/Printed Name of Official 

 
 

Subscribed and sworn to before me, this   day of   ,   
 
 
    
    Notary Public/Commissioner of the Superior Court 
 
 
My Commission Expires     
 
 
 
 
Revised 9/09 


	RFP/INSTRUCTIONS TO PROPOSERS
	AGREEMENT
	SIGNATURE PAGE
	EXPRESS FINDING
	APPENDIX A
	SCHEDULE A SCOPE OF WORK
	SCHEDULE B PRICE PROPOSAL
	SCHEDULE C RFP AND ITB
	SCHEDULE D SSMP
	SCHEDULE E INFORMATION TO CONTRACTORS
	SCHEDULE F NFTS EQUIPMENT TABLE
	SCHEDULE G CONTRACT 7 ITS SCOPE OF WORK
	SCHEDULE H EEO RESPONSIBILITEIS
	SCHEDULE I PROMPT PAYMENT TO SUBS
	SCHEDULE J SUBCONSULTANT PAYMENT LOG
	SCHEDULE K STATE EMPLOYEE CODE OF ETHICS
	SCHEDULE L CAMPAIGN AND SOLICITATION LIMITATIONS
	SCHEDULE M TITLE VI CONTRACTOR ASSURANCES
	SCHEDULE N DBE GOALS
	SCHEDULE O CERTIFICATION REGARDING LOBBYING
	OTHER STATE DOCUMENTS



