






TECHNICAL SPECIFICATIONS

Open Channel Electric Grinders with Rotating Screen Drums
The Town of Groton is seeking to purchase Five (5) Open Channel Electric Grinders each with Rotating Screen Drums, 2 Inch Hex Design–Multidrive XPNV Immersible Motor, PC2223 Controller and PC10 Remote to be installed at the Wastewater Pollution Control Facility and at different Sewage Pumping Stations Wet Wells.
1.0 Equipment
The Grinders and all Components shall be Channel Monster model CDD-XDM2.0 Series or equal, Motors shall be XPNV Immersible or equal, Controllers Shall be Model PC2223 or equal, Remotes shall be Model PC10 all equipment shall meet the following requirements: 
	1.1	Grinder
1. General

Grinder shall reduce or shred influent solids for protection of downstream equipment.  Grinder shall be two shafted design consisting of individual cutters and spacers, with cutters on drive and driven shafts of equal diameter.  The grinder shall have two rotating screen drums that shall collect solids too large to pass through the screen drums and direct them to the cutters for solids reduction.  Grinder shall have individual motors and speed reducers for cutter drive shaft and each screen drum.

1. Components

1. Cutters and Spacers

1. Cutting stack shall be a nominal height of 32-inches.

1. Cutter shall be an individual disk constructed of AISI 8620 alloy steel surface ground to thickness of .438-inches  +.000/-.001 (11.1 mm +.000/-.003).

1. Cutters shall be heat treated to produce a hardness of 60-65 Rockwell C.

1. Cutters shall have 7 cam shaped teeth. Tooth height shall not be greater than ½-inch (13 mm) above the root diameter of the cutter. OD shall be 4.71-inches (120 mm).

1. Spacers shall be an individual disk constructed of AISI 8620 alloy steel surface ground to a thickness of .446-inches +.001/-.000 (11.3 mm +.003/-.000).

1. Spacers shall have a hardness of 34-38 Rockwell C.

1. Spacers shall have a smooth outside diameter with no tooth profiles.

1. Shafts

1. Shafts shall be constructed from AISI 4140 alloy steel with a minimum tensile strength of 170,000 PSI (1,172 kPA).

1. Shafts shall be measure a nominal 2-inches (51 mm) across flats of hex.

1. Shafts shall be hardened to 38-42 Rockwell C.

3.	Intermediate Shaft Collars with Vertical Support Structure

a.	Intermediate shaft collars shall be constructed of ASTM A743 stainless steel, AISI 17-4 stainless steel and SAE 660 bearing bronze.

b.	Shaft collars shall be lubricated with high temperature marine grade grease at the factory.

c.	Grease fittings on the shaft collars shall be provided for periodic maintenance.

d.	Intermediate shaft collars shall provide radial support to the shafts during severe grinding demands.

e.	Vertical support structure shall be constructed of 304 stainless steel.

f.	Vertical support structure shall have brackets to locate and secure intermediate shaft collars within the cutter stack.

g.	Vertical support structure shall have a shape that coincides with the radial profile of the cutters to allow for a close interface.

h.	Vertical support structure shall have adjustable brackets for mounting to the top and bottom end housing

i.    Intermediate shaft collars and vertical support structures shall only be supplied on cutter stacks of 32-inches (813mm) and taller.
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1. Seal Cartridges

1. Seal cartridges shall be rated to a maximum of 90 PSI (620 kPA).

1. Seal cartridges shall not require flushing.

1. Dynamic and rotating seal faces shall be constructed of tungsten carbide with 6% nickel binder.

1. O-rings shall be constructed of Buna-N (Nitrile).

1. Radial and axial loads shall be borne by sealed, oversized, deep-groove ball bearings.

1. Housings and Covers

1. End housings and top cover shall be constructed of ASTM A536-84 ductile iron.

1. End housings shall have integral bushing deflector to guide solids from seal cartridges.

1. Bottom cover shall be constructed of ASTM A-36 rolled steel.

6.	Side Rails

a.	Side rails shall be constructed of ASTM A536-84 ductile iron.

b.	Side rails shall have a UHMW sealing strip for creating an adjustable interface between the side rail and the rotating drum.

c.	Side rails shall have integral guide slot for installing into framework.

7.	Coil Screen Drums

a.	Coil screen drums shall be constructed of helical wound ½-inch (13 mm) diameter AISI 304 stainless steel with ½-inch (13 mm) spacing between coils.

b.	Coil screen drums shall have vertical supports, center ring supports, end flanges, and stub shafts to properly support the coils.

c.	Coil screen drums shall have no shaft in center of drum.

d.	Coil screen drums shall be electropolished. 

1. Speed Reducer-Cutters

1. Reducer shall be manufactured by Sumitomo Machinery Corporation of America.

1. Reducer shall be internal planetary mechanism with trochoidal curved tooth profile.

1. Reducer shall be a vertically mounted with 29:1 single reduction.

1. Reducer shall be grease lubricated.


 9.	Speed Reducer-Screen Drums

1. Reducer shall be manufactured by Sumitomo Machinery Corporation of America.

1. Reducer shall be internal planetary mechanism with trochoidal curved tooth profile.

c.	Reducer shall be a vertically mounted 377:1 double reduction.

d.	Reducer shall be grease lubricated.

10.	Motor-Cutters

a.	Motor shall be 5 hp (3.7 kW), XPNV, 1770 rpm, 230/460 volt, 3 phase, 60 Hz

b. 	Motor shall be U.L. rated NEMA 6P, Class I, Div. I Groups C&D, Class II, Div. II, Groups F&G, Class II, Div.I.

c.	Motor shall have additional rating of 7 consecutive days of submergence at a maximum depth of 30 feet (9 m).

d.	Motor shall not utilize fan cooling at any time during operation.

e.	Motor shall utilize ceramic shaft seal requiring no oil lubrication.

1. Motor shall have a minimum service factor of 1.15, 91% minimum efficiency factor at full load, minimum 76% power factor at full load.

1. Motor-Screen Drums

1. Motor shall be 1 hp (3/4 kW), XPNV, 1725 rpm, 230/460 volt, 3 phase, 60 Hz .

b. 	Motor shall be U.L. rated NEMA 6P, Class I, Div. I Groups C&D, Class II, Div. II, Groups F&G, Class II, Div.I

c.	Motor shall have additional rating of 7 consecutive days of submergence at a maximum depth of 30 feet (9 m).

d.	Motor shall not utilize fan cooling at any time during operation.

e.	Motor shall utilize ceramic shaft seal requiring no oil lubrication.

f.    Motor shall have a minimum service factor of 1.15, 85.5% minimum efficiency factor at full load, minimum 70% power factor at full load.

C.	Performance

	1.	Grinder shall be capable of processing the flow as shown on Section 2.0 Channel Widths and Flows, with a maximum head loss of 22 inches of water column.

	2.	Grinder shall provide a minimum peak shaft torque of 3,981 lb-in/hp (603 Nm/kW).

	3. 	Grinder shall provide a minimum peak force at cutter tip of 1717 lbf/hp (10,240 N/ kW).


1.2	Frame and Supports

A. 	General

	Frame and/or supports shall provide a method for properly securing the grinder in an open channel or wet well.  The frame shall allow installation or removal without any disassembly of the frame or grinder.

B. 	Components

	1.	Frame and/or supports shall be constructed of AISI 304 stainless steel.

	2.	Frame shall provide proper support and interface to prevent unwanted bypass.	

3.	Frame shall utilize guides that insert into the grinders side rail slots to properly position and locate the grinder.


1.3	Controller

A.	General

	Controller shall provide control of the grinder and screen drums and be designed to control one (1) 5 hp (3.7 kW) and two (2) 1 hp (3/4 kW) at 460 volts, 3 phase, 60 Hz.  The controller shall have an operator interface, indicator lights, switches and other control devices.

B.	Components

1.	Enclosures

a.	Enclosure shall be 304 stainless steel NEMA 4X.

b.	 Enclosure shall house the control devices, motor starters, and PLC.



2.	Operator Interface Terminal

a.	OIT shall be manufactured by Red Lion and display equipment status, alarm and fail conditions.

b.	OIT shall provide operational information on reversals, jams, overloads and over temps.

3.	Grinder ON-OFF-REMOTE three-position 22mm type, NEMA 4X selector switch

a.	In the OFF position, the grinder shall not run.

b.	In the ON position, the grinder shall run continuously.

c.	In the REMOTE position, the grinder shall start and stop as controlled by an external device.

4.	Screen  ON-OFF-AUTO three-position 22mm type, NEMA 4X selector switches

a.	In the OFF position, the screen drums shall not run.

b.	In the ON position, the screen drums shall run continuously.

c.	In the AUTO position, the screen drums shall start and stop as controlled by grinder operation.

5.	Reset Pushbutton

a.	Pushbutton shall be momentary type 22 mm, rated NEMA 4X.

b.	Pushbutton shall be the only method of resetting the controller after failure.

6.	Pilot Lights

a.	Lights shall be LED type 22 mm, rated NEMA 4X.

b.	Lights shall indicate GRINDER RUN, SCREEN RUN, and FAIL.

7.	Programmable Logic Controller (PLC)

a.	PLC shall be manufactured by Panasonic.

b.	PLC shall have a minimum of 16K of memory.

8.	Motor Starters

a.	Starters shall be a full-voltage reversing type with 120 volt operating coil.
b.	Overload relays shall be adjustable and sized to full load amperes (FLA) of the motor.

9.	Main Circuit Breaker Disconnect and Motor Branch Circuit Protection Circuit Breaker

a.	Circuit breaker shall be molded case type 3-pole, 480 volt.

b.	Circuit breaker shall be sized to applicable NEC and UL standards.

10.	Control Transformer

a.	Control transformer shall be minimum 250VA.

b.	Control transformer primary and secondary shall be fused for over current protection.

11.	Current Transducers

a.	Current transducers shall be manufactured by Veris Industries.

b.	Current transducers shall have adjustable set point from 1-135A with 200ms or less response time.

12.	 Control Relays

a.	Control Relays shall be manufactured by Idec Corp.

b.	Control relays shall be rated for 10A (resistive load), DPDT, 120V with indicator light.

C.	Performance

1.	When a grinder jam condition occurs, the controller shall stop the grinder and reverse the grinder rotation to clear the obstruction.  If the jam is cleared, the controller shall return the grinder to normal operation.  If three (3) reverses occur within a 30 second interval, the controller shall stop the grinder motor and activate the grinder FAIL indicator and relay.

2.	When a screen drum jam condition occurs, the controller shall stop the screen drum and reverse the screen drum rotation to clear the obstruction.  If the jam is cleared, the controller shall return the screen drum to normal operation.  If two (2) reverses occur within a 30 second interval, the controller shall stop the screen drum motor and activate the FAIL indicator and relay.  The grinder and other screen drum shall continue to operate.
3.	When a power failure occurs while the grinder and screen drum is operating, the grinder and screen drums will resume operation once power is restored.

4.	When a power failure occurs while the grinder or screen drum(s) is in a fail condition, once power is restored the fail indicator shall reactivate and remain until reset.

5.	Reset of the grinder and screen drums shall be accomplished from the controller only.


1.4	Remote (Hazardous Location)

A.	General

Remote enclose shall provide localized ON and OFF for the grinder in a hazardous location.

1. Components

1.	Enclosure (Remote)

1. Enclosure shall be cast aluminum NEMA 7 rated.

1. Enclosure shall house ON-OFF switch.

2. 	Grinder ON-OFF two position explosion proof rated selector switch.

1. In the OFF position, the grinder shall not run.

1. In the ON position, the grinder shall run if main controller is in ON position.
			
c.	In the ON position, the grinder will not run if main controller is in OFF position

2.0 Channel Widths and Flows
	Pump Station
	Channel Width (inch)
	 Peak Flow (MGD)

	Little Gibraltar
	29.75
	7.00

	Mumford Cove
	36.50
	10.00

	Goss Cove
	30.00
	10.30

	Treatment Plant Channel 1
	47.00
	15.00

	Treatment Plant Channel 2
	48.00
	15.00



The Manufacturer shall verify the above dimensions on site before fabrication of the Grinder units. The Manufacturer shall be responsible of selecting the right size of equipment to fit the flow and the existing channel width at each location.
3.0  Submittals
The following submittals shall be provided by the bidder:
Three (3) Operation and Maintenance manuals for each grinder unit.
Three (3) sets of submittals for each grinder unit including equipment description, dimensional and assembly drawings, catalog data, job specific drawings and part list.

4.0  Warranty

All equipment shall be guaranteed against defects in material and workmanship for a period of one (1) year from the date of start-up. Any defective equipment or workmanship shall be repaired or replaced without delay by the Manufacturer without cost or obligation to the Town of Groton during the guarantee period.


5.0  Start-up

The manufacturer/supplier shall provide, for each unit at separate times, start-up services and certify the units for operation. Services shall be supplied within Three (3) weeks of request.

6.0  Delivery
Price shall include all delivery and handling charges. 
Electric Grinders, Controllers, Motors and all components shall be delivered within 6 weeks after issuance of the purchase order, to the Town of Groton Water Pollution Control Facility, 170 Gary Court, Groton, CT 06340, Monday through Friday 8:00 A.M. to 3:00 P.M. excluding holidays. 
For additional information please contact Anacelys Abreu at 860-441-6753.


