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 SECTION 11303

SEWAGE PUMPING SYSTEM

PART 1   GENERAL

1.01
WORK INCLUDED


A.
Furnishing two (2) submersible non-clog sewage pumps, associated controls, control panels, lift out rail system, dry pit with check valves and O plug valves, and internal piping and  accessories.


B.
Installation.


C.
Testing and adjustment of installed equipment.


D.
Connections to existing sewage facilities.


E.
Sewage pumps and control panel shall be provided as one system.  The CONTRACTOR shall be responsible for ensuring that all components are compatible and operate as one system.

1.02
REFERENCE STANDARDS


A.
ASTM A126 - Gray Iron Castings for Valves, Flanges and Pipe Fittings.


B.
The Hydraulic Institute - Hydraulic Institute Standards.


C.
NFPA - National Fire Protection Association.

1.04
GENERAL REQUIREMENTS


A.
Material and equipment shall be the standard products of a manufacturer regularly engaged in the manufacture of the type of pumps specified and that have been in satisfactory use at least two years prior to bid opening.


B.
The pumps and motors shall be designed and constructed to avoid the generation of objectionable noise or vibration.  The sound pressure level at full load shall not exceed 90 (A Scale) decibels above 300 cycles when measured at a point not exceeding 5 feet from the motor.  When operating at any point between no-load and full load, the vibration measured in a horizontal plane at the top of the motor shall not exceed five mils displacement from peak to peak.


C.
Sewage pump stations are classified as NFPA 820 Class I, Group D, Division 1.  All equipment within the pump station shall be so classified.

1.05
SUBMITTALS


A.
Submit shop drawings, and manufacturer's product data for the proposed pumping station and associated equipment, in accordance with Section 01300 Submittals.


B.
Submit four (4) sets of operating and maintenance instructions for each pump.  The instructions shall include a complete parts list and shall include all appurtenances and controls furnished with the pumps.


C.
Submit pump characteristic curves showing capacity in GPM, NPSH, head, efficiency and pumping horsepower from 0 GPM to 110 percent of design capacity.


D.
Submit certified factory performance test data on each pumping unit.  Pumps shall be tested by the manufacturer.

1.06
MANUFACTURER'S SERVICES


A.
Furnish the services of the manufacturer's representative experienced in the installation, adjustment, and operation of the equipment supplied.  The representative shall supervise the installation, adjustment and testing of the equipment.  Services shall be provided as necessary to fully test the equipment and train the maintenance staff on operation and maintenance procedures.

1.07
SPARE PARTS AND TOOLS


A.
Furnish one (1) set of all special tools required for the proper serving of all equipment supplied under these specifications, packed in a suitable steel tool chest with lock.


B.
Furnish with each pump, the manufacturer standard set of spare parts including at least a complete gasket set for each pump.


C.
Furnish six (6) O spare bulbs for each light type and six (6) spare fuses for each fuse type in the pump control panel.

PART 2   PRODUCTS

2.01
ACCEPTABLE MANUFACTURERS


A.
Submersible Pumps: ITT Flygt or approved equivalent.


B.
Check Valves:  Jenkins.


C.
Plug Valves:  DeZURIK Figure 118.


D.
Substitutions:  Products of equal or better quality, function and performance may be proposed for substitution.  Requests for substitutions shall be made in writing to the ARCHITECT, and shall include comparison of product data, quality, and performance characteristics.  Other submittal requirements include itemized cost comparison with effect on the contract price, availability of maintenance services and replacement parts, and effect on the construction schedule.  The CONTRACTOR shall be responsible for any redesign required as a result of the acceptance of the proposed substitution.

2.02
SEWAGE PUMP ASSEMBLY


A.
ITT Flygt Model No. CP 3085 with 436 impeller submersible non-clog sewage pump, 


rail mounted.


B.
Pump Schedule:




  
  
Design


       
Motor   
 Pump

 Point


Qty    
 H.P.      Speed         GPM @ TDH       


  2          3.0      1700 rpm      65gpm @ 25 ft

The 3.0 HP motor shall be supplied to meet future operating conditions, by only changing the impellar size.


C.
Pump Requirements:



1.
Volute shall be cast iron with appropriate coating to protect pump from corrosive properties of wastewater.  The volute shall have 125 lbs. standard cast iron flanged discharge connection.  Construction to permit complete servicing without dismantling piping.



2.
Discharge Diameter: 3 inches.



3.
Impeller shall double shrouded, non-clog type of grey cast iron and shall be dynamically balanced and keyed to the motor shaft extension.  Impeller shall be coated with acrylic dispersion zinc phosphate primer.



4.
The shaft shall be stainless steel and extend from the motor to the impeller cap nut.



5.
All mated surfaces shall be machine fitted for watertight sealing.



6.
The wear ring shall be stationary, made of brass, and drive fitted to the volute inlet.


D.
Motor Requirements:



1.
Submersible, NEMA B design, induction type with a squirrel cage rotor, shell type design, housed in an air filled, watertight chamber.



2.
Electrical Characteristics: 460 volts, 3 phase, 60 hz.



3.
All electrical parts shall be housed in an air-filled, cast iron, water-tight casing.  The casing shall be sealed by the use of O-rings.



4.
Cable leads shall be epoxy sealed.



5.
Motor shaft shall be stainless steel and shall extend beyond motor brackets for attachment of pump volute and impeller.



6.
All external hardware shall be stainless steel.



7.
Tandem mechanical seals, one inside an oil filled chamber and one outside, shall provide protection for electrical parts.  Two moisture sensing probes shall be used to detect outer seal failure.



8.
Motor shaft shall rotate in two permanently lubricated ball bearings.  The bearings shall be locked to prevent shaft movement and to take thrust loads.



9.
Motor winding shall have a special Class H insulation system providing 1.15 service factor.  Automatic reset, normally closed thermal overloads shall be installed in adjacent phases of the motor winding to provide overheating protection.


   
10.
Lifting eyes shall be provided on the motor housing and shall be suitable for lifting the entire motor - pump assembly.


   
11.
Pump motor cable shall be heavy duty type suitable for submersible pump applications.


E.
Lift-Out Rail System:



1.
Each pump shall be equipped with sliding guide rails so that the motor and pump assembly can be raised and lowered in the pump station without unbolting or disturbing the discharge piping.



2.
Each pump shall be furnished with a stationary cast iron discharge base elbow with 125 lb. discharge flange connection and two guide rail connections.  Elbow shall be attached to a support base that is securely anchored to the floor of the pumping station.  The guide pipes shall be Schedule 40 galvanized steel pipe and shall be secured at the top with a guide rail cap attached to the access frame.  A slide assembly with yoke shall attach to each pump and slide freely between the guide rails.  The design shall be arranged so that a minimum force of three times the pump discharge pressure shall be exerted between the stationary base elbow and the pump discharge to provide a positive seal without bolting or fastening.  Lever action shall provide for easy breakaway when raising the pump. 



3.
Each pump shall be equipped with a lifting chain of sufficient strength and length to permit easy removal for inspection or repair.  There shall be no need for personnel to enter the pump station to remove pump.


F.
Check Valves:  Shall be swing check type with outside adjustable weight and lever and attached adjustable air cushion chamber.  The valve body, cover, disc and levers shall be cast iron; the seat shall be stainless steel; seat ring shall be rubber; hinge shaft, studs, bolts and nuts shall be stainless steel; and the air cushion assembly shall be bronze.  Valves shall be furnished with 125-lb flanges.


G.
Plug Valves:  Shall be of the nonlubricated, eccentric, lever operated type and shall be for a working pressure of 175 psi.  Valves shall have round ports with diameters that are a minimum 82% of the valve line size.  Valve bodies shall meet ASTM A126, Class B requirements.  Resilient plug facing shall be BUNA-N.  Flanges shall be 125-lb standard.  Plug valves shall be furnished with a sprayed epoxy overlay of 5-mil minimum thickness for all surface contacting the plug face.  Bearings shall be replaceable 316 SS for upper and lower journals.  Shaft seals shall be BUNA-N replaceable without removing valve shaft bonnet.


H.
Finish:



1.
All iron casting shall be pretreated with phosphate and chromic rinse and painted with high temperature baked epoxy before machining.  All machined surfaces exposed to sewage to be repainted with high temperature baked epoxy.



2.
All fasteners to be 304 stainless steel.


I.
Control Panel and Alarm:  The control elements shall be mounted in a NEMA 4 enclosure in the Parking Garage Electrical Room, and shall include the following:



1.
Starters for 3.0 HP pumps shall be 460 volt, 3 pole, magnetically operated type provided in control panel.  NEMA size shall be as required for motor horsepower but in no case smaller than NEMA 1.  A total of two (2) N.O. auxiliary contacts shall also be provided in addition to those required for necessary operation of the unit.



2.
Overload relays shall be provided with manual reset button through the inner door.



3.
A 3-pole circuit breaker for each pump shall be mounted with the operating handles through the inner door, provision to padlock in "off" position and shall have a lock arrangement that prevents the door from being opened when the breakers are in the "on" position.  When breakers are "off", all power shall be disconnected from the control elements.



4.
The control panel shall contain a duplex pump controller including HOA switches, run lights, lead pump indicator, alternate-hold switch, alarm indicator, alarm test-off- automatic switch, leak seal indicating lights and elapsed time meter for each pump.



5.
A heat sensor thermostat in each motor shall be wired in series with the magnetic contactor coils to protect the motor against excessive heat.  Thermostat shall reset automatically when motor cools.  The seal leak probes installed in each motor shall be connected to red signal lights on control box door.



6.
An alternator relay shall be supplied to alternate pumps on each successive cycle.  Lag pump shall start and activate the alarm if inflow is greater than one pump can handle and if operating pump fails.



7.
A fused control circuit transformer shall be supplied to operate all controls.



8.
A terminal strip with box type connectors shall be supplied to make all power and control connections for both pumps.  All terminals shall be marked for easy identification.  A ground terminal strip shall also be provided.



9.
Three-phase power monitor which will provide for loss of any phase, low voltage protection on any or all phases, phase reversal and provided with automatic reset and built-in time delay on trip, Time Mark Model 2642.


   
10.
High water/lag pump operation shall cause an audible alarm to sound and external light to illuminate.  Operation of the manual silence switch shall silence the audible alarm; however, the alarm light shall remain on until alarm condition is corrected.


   
11.
The control panel shall be U.L. listed and completely wired in compliance with the National Electric Code, with identifying nameplates on all control devices, and wiring diagram mounted on inside of the cabinet door.  All parts and materials for the alarm system shall be included with the control panel and furnished by the same manufacturer.


J.
Level Controls:



1.
Pump on and off levels shall be controlled by an intrinsically safe float ball system.  Mercury switch shall be sealed in solid polyurethane float ball.  Three float balls shall be used with alarm being actuated by the lag pump.



2.
All controls shall be mounted on a lift-out pipe so that they can be cleaned or replaced without disturbing pump or piping.



3.
Floats:  Shall be suspended at the proper depths to control the pumps "Off", lead "On", and lag "On-Alarm."


K.
Access Lid and Frame:



1.
Provide and install a duplex access lid and frame assembly which is compatible to lift out rail system.



2.
Lid and frame to be steel with protective coating.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Pumping equipment and appurtenances shall be installed in the position indicated and in accordance with the manufacturer's instructions.  All appurtenances required for a complete and operating pumping system shall be provided, including such items as piping, conduit, valves, wall sleeves, wall pipes, concrete foundations, anchors, grouting, pumps, drivers, power supply and controls.

3.02
PAINTING


A.
Pumps and motors shall be thoroughly cleaned, primed, and given two finish coats of paint at the factory in accordance with the recommendations of the manufacturer.

3.03
FIELD TESTING AND ADJUSTING EQUIPMENT


A.
Prior to acceptance, an operational test of all pumps, drivers, and control systems shall be performed in the presence of the ARCHITECT to determine if the installed equipment meets the purpose and intent of the specifications.  Tests shall demonstrate that the equipment is not electrically, mechanically, structurally, or otherwise defective; is in safe and satisfactory operating condition; and conforms with the specified operating characteristics.  Prior to applying electrical power to any motor driven equipment, the drive shaft shall be rotated by hand to demonstrate free operation of all mechanical parts.  Tests shall include checks for excessive vibration, leaks in all piping and seals, correct operation of control system and equipment, proper alignment, excessive noise levels, and power consumption.  Supply all oil, grease, electric power, water or wastewater and all other material necessary to complete the field tests.


B.
If any deficiencies are revealed during any test, such deficiencies shall be corrected or pumps shall be removed and replaced with pumps which satisfy the conditions specified.  A 24-hour operating period of the pumps will be required before acceptance.  

3.04
QUALITY CONTROL


A.
The CONTRACTOR shall establish and maintain quality control to assure compliance with contract requirements and shall maintain records of his quality control for all materials, equipment and construction operations, including but not limited to the following:



1.
Testing and installation.



2.
Training of staff.



3.
Electrical installation.



4.
Accepted shop drawings.



5.
Operational tests.

A copy of these records and CONTRACTOR'S tests, as well as the records of corrective action taken shall be furnished the OWNER.


END OF SECTION
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