SECTION 22 13 29.16

Submersible CENTRIFUGAL Sewage Pump
PART 1: GENERAL

1.1 DESCRIPTION

A. One (1) high-head submersible sewage pump will be purchased by Sterling One Construction (Purchaser) directly from pump manufacturer and installed in Signal Ridge Lift Station Owned by City of Rockwall (Owner). This will be the third pump added and will work in conjunction with the existing 88HP and 105HP Xylem (formerly Flygt) pumps. Intention by Purchaser is to seek the pump quotes from the listed pre-approved manufacturers, evaluate the pump performance and price with FC Cuny Corporation and City of Rockwall and place a direct purchase order for the pump from a selected pump supplier.

B. The Purchaser will also request multiple pump control panel quotes from reputable Control Panel builders in DFW area for this project to control a triplex lift station using soft starters or VFDs. Therefore, control panel will not be part of the pump purchase other than the pump protective relay that will be installed inside Control Panel by the panel builder. Pump manufacturer, however, is allowed to submit their quote for control panel that will be described in a separate panel specification as part of a competitive bidding process.

C. The scope of requested pump quote includes the following:

1. One high head submersible sewage pump, 460V, 3 phase, 105HP maximum;
2. 6”x6” base elbow with stainless steel anchor bolts;
3. Pump accessories including:

a. Electrical and control cables (40 ft);

b. 3” dia, Sch 40 SS304 guide rails 
c. Brackets (for 10” discharge pipe and guide rails)
d. Lifting chain 316SS;
e. Pump monitoring relay (over temperature and moisture);

4. Pump startup service by factory trained technician;

D. Work Not Included

The following items are not a part of the work described in this section:

1. Installation of the pump inside the wet well;
2. Pump control panel;
3. Wet well safety hatch;

E. All equipment under this specification is exempt from payment of Texas state sales tax.

1.2 QUALITY ASSURANCE

A. Manufacturer Qualifications

The manufacturer of the pumps shall demonstrate that he has successfully manufactured submersible sewage pumps for variable frequency drive applications of the size specified herein or larger for at least five (5) years and has operating units in municipal wastewater facilities which have been in service for at least three (3) years.  Pre-approved pump manufacturers are Xylem, Flowserve and KSB.  

B. Pump Model Exclusion

For this project semi-open or closed type impellers will be accepted.  Open type impeller pumps will not be accepted.

C. Other manufacturers not listed above will need to pre-qualify ten calendar days before the bid opening.  Minimum pre-qualification submittal requirements include all information described in Paragraph Error! Reference source not found., below.  In addition to requirements of Paragraph Error! Reference source not found.,  bidders subject to pre-qualifying shall meet the following criteria:

1. Successfully manufactured closed impeller type submersible sewage pumps in last ten years; 

2. List of at least five (5) verifiable projects of similar size in the United States. 
3. Fully equipped service facility with trained technician within 50 miles radius of the city of Rockwall;

D. Responsibility for Design

The manufacturer of the pumps shall be responsible for the adequa​​​​​​​​​​​​​​​​cy of the design of the pumps and make all modifica​tions required to correct design defects at his own cost.

E. Design Criteria

1. The pump shall meet the following hydraulic requirements:

	Description
	Hydraulic Requirement

	Pumping capacity (g.p.m.)
	1,700

	Total dynamic head (feet)
	155

	Maximum allowable speed (r.p.m.)
	1,800

	Maximum NPSHR at duty point (feet)
	25


2. The best efficiency point shall be to the right of the duty point.

3. Pump shall be capable of pumping at least a two and half (2.5") diameter sphere.

4. The pump shall be capable of operating continuously with water level at the base of the motor and with the motor fully out of the water without external cooling.
5. The pump shall fit through the existing hatch openings on the guiderails without modifying the opening.
6. The motors shall be rated for inverter duty.

7. The maximum motor size shall be 105 H.P.

1.3 SUBMITTALS

A. Quote Supporting Material
1. Performance curves showing head versus discharge pressure, efficiency, horsepower and net positive suction head requirements.  Submit pump curve per Hydraulic Institute, Acceptance Level “A”.  No minus tolerances shall be allowed with respect to rate of flow, total head or efficiency at the specified conditions. 

2. Guaranteed wire-to-water efficiency at the duty point and at the best efficiency point.

3. Catalog cuts of pump and associated equipment clearly indi​cating construction and materials.

4. Present delivery time and price of maintenance parts for this pumping equipment, including mechanical seals and wear rings.

5. Other information describing the equipment pro​vided, advan​tages and any other information deemed appropri​ate for re​view.  

6. List of operating facilities for similar applica​tions.
7. Itemized list of type and quality of major items proposed  (i.e., number of units; type motor; base plates; etc.). 

8. Clearly itemize all exceptions taken to these specifi​cations and fully explain all alternates.
9. Reference list with up to date contact information that can be verified over the phone by engineer.  The reference list shall include:

a. Only pumps of similar size and same model like the pump specified in this project. 

b. References of installations in Texas by the manufacturer/representative that is bidding this project.

10. Service Facilities Overview

a. State distance of closest service facility that will serve these two lift stations;

b. Describe service facility, in particular:

LISTNUM Spec_Outline \l 6 
Number and years of experience of trained technicians assigned to the service facility that will be servicing the pumps;

LISTNUM Spec_Outline \l 6 
Number and capabilities of service trucks;

LISTNUM Spec_Outline \l 6 
Maximum size of the pumps that can be serviced in the facility;

LISTNUM Spec_Outline \l 6 
Expected emergency response time.

B. Engineer’s Bid Evaluation

Pump bids shall be evaluated by FC Cuny Corporation, City of Rockwall and Freeman-Millican, Inc. as follows:

1. Overall pump curve fit, the location of a duty point vs. the best efficiency point, NPSH requirement, motor loading.

2. Pump part design and materials stated in the base bid and optional materials for the high wear components, parts exposed to sewage media and parts presenting a leak barrier.

a. Impeller construction and material;

b. Pump seals;

c. Motor cooling components;

d. Wearing rings;

e. Bearings;

f. Cable entrance into the motor housing


3. Pump service availability, facility location, equipment and staff training and expected response time;

4. Warranty exclusions 

C. Pump Award Process




On behalf of the Owner, the Purchaser, FC Cuny Corporation and Freeman-Millican, Inc. will be engaged in the following activities:

1. Checking all pump quotes and their compliance with the specifications;

2. Evaluating the pump curves;

3. Recommending pumps for purchase;  

The low quote price will be the main selection criteria after efficiency penalty is added, if necessary.  However the Owner reserves the right to select bidder based on the complete pump evaluation performed by the Purchaser, FC Cuny Corporation and Freeman-Millican, Inc. and not necessarily the lowest bidder. 

D. Post Award Submittals

1. Certified curves showing field head and capacity over the entire operating range, efficiency, wire-to-water effi​ciency, brake horse​power and net positive suction head requirements.  Certified test reports shall indicate the serial number of the pump.  Certified dimension prints on the pump, shafting, and asso​ciated appurtenances showing all dimensions and weights.  Also, submit a certified bill of construction materials.

2. Furnish six (6) copies of operation and mainte​nance data including complete parts list on all pump components.

a. Electric motor full load amperage and locked rotor amperage.

b. Submit complete electrical wiring diagrams (both local and remote) required for the proper opera​tion of the equip​ment.

c. Shaft deflection calculations
d. Motor winding diagram in sufficient detail to allow motor to be rewound by local motor rewind shop.

e. Test Reports
Submit six (6) copies of completed hydrostatic pump test to Engineer for his review.  Also, submit a complete hydraulic test report on a similar pump.  This report shall include all calculations required to determine compliance with the specifications and the guaranteed head-c​apacity and efficiency statements.  Also, include data on all test equipment and mea​suring devices.

1.4 GUARANTEE

A. Workmanship and Materials

The following performance parameters shall be guaranteed:
1. Wire-to-water efficiencies

2. Head-capa​city criteria

3. Minimum submergence.

The pump manufacturer shall provide to the Owner a prorated standard Commercial Warranty for the pumps and motors that cover parts and labor for five (5) years from the date of shipment. A warranty certificate shall be issued by the pump manufacturer and the pump manufacturer shall be responsible for all labor and materials required to remove, repair or replace, and reinstall the defective equipment.

The warranty shall also cover the following items if furnished by the pump manufacturer:

4. Discharge connection

5. Guide bar brackets

6. Controls

7. Power and Control Cables
B. Performance Guarantee

The pumping equipment shall meet the guaranteed wire-to-water efficiencies quoted by the manufacturer in his bid proposal. The equipment shall also meet the head-capacity duty point as specified and the minimum submergence requirements​. The performance guarantee shall be met with any adapters in place that are requir​ed to adapt to the existing pump bases.

1.5 FAILURE TO COMPLY WITH GUARANTEES

A. Should the pump and motor unit fail to meet the guaranteed wire-to-water (pump and motor) efficiencies quoted by the manufacturer in his bid proposal, the Owner acceptance test, or should the unit have excessive vibration, noise, or other objectionable characteris​tics, or fail to meet the head-capacity duty point as specified​. The Owner reserves the right reject the unit (only for de​fects, not for failure to meet efficiency guarantee), or to make the price adjustments as set out below.  The Owner shall have the privilege of using the rejected unit until such time as a replacement unit shall have been received.

B. Efficiency Failure Liquidated Damages.

1. Equipment Modifications

In the event the pumping equipment fails to meet the guaranteed wire-to-water efficiencies as determined by tests conducted in accordance with these specifications, the equipment must be modified to meet the require​ments. All modified equipment must then be retested as specified herein.  Equipment modification and retesting shall be at no extra cost to the Owner.  Equipment modifications and retesting must be completed within fourteen (14) days from the date of written notice from the Engineer that the initial test sequence failed to meet the specified requirements.

2. Retest Failure Liquidated Damages.

a. Efficiency

In the event that the modified equipment fails to meet the guaranteed wire-to-water efficiencies after retesting, and the time period specified for modification and retesting expires, the Owner may deduct from the Contract price the following: For each 1/10th of one percent (0.10%) of the factory-measured witnessed efficiencies of the pump and motor combined, subtracted from the guaranteed efficiencies of the pump and motor, liquidated damages in the amount of two ($2.00) dollars multiplied by the maximum pump shaft horsepower of the pump operating at the duty point, shall be deducted from the monies due the Manufacturer for purchase of the equipment. 
b. Head Capacity

There shall be no liquidated damages for failure to meet the guaranteed head-capacity. The manufacturer shall modify the pump to meet the head-capacity requirement.

c. Minimum Submergence

There shall be no liquidated damages for failure to meet the guaranteed minimum submergence.  Minimum submergence is defined as the lowest depth of water that the pump is guaranteed to operate as measured from the inlet to the pump volute (the pump suction) to the water level.  The pump shall be tested by operating each pump at the guaranteed minimum water level for thirty minutes.  When the pumps are continuously operated at the minimum water level, there shall be no vortexes visible at the surface of the water, there shall be no audible cavitation around the impeller as observed with a stethoscope placed on the motor nor shall the motor overheat.  The manufacturer shall modify the pump to meet the minimum submergence requirement.

3. Testing Procedures

All testing shall be performed as set forth by the Hydraulics Institute. At least five points along the head-capacity curve shall be tested for the pump.
1.6 LIQUIDATED DAMAGES FOR FAILURE TO DELIVER ON TIME

The timely delivery of the pumping equipment is of utmost importance to the Owner. Failure of the Manufacturer to deliver the equipment on time will result in damages to the Owner. An amount of $500 shall be deducted from the amount due the Manufacturer for each calendar day after the specified delivery date that the pumping equipment arrives at the job site. Maximum allowed delivery time is sixteen (16) weeks from the date of approved shop drawing files.
The sum of money thus deduct​ed for such delay, or failure to delivery the pumping equipment within the time set forth in the Proposal is not to be considered as a penalty, but shall be deemed, taken and treated as reasonable liqui​dated damages, per calendar day that the pump manufacturer shall be in default after the time stipulated in the contract by and between Owner and Manufacturer because of the imprac​ticability and extreme difficulty of fixing and ascertain​ing the actual damages the Owner in such event would sustain; and said amounts are agreed to be the amounts of damages which the Owner would sustain and which shall be retained from the monies due, or that may become due, the Vendor under this purchase contract; and if said monies are insuf​ficient to cover the amount owing, then the Vendor shall pay any addi​tional amounts due.

1.7 PAYMENT

Payment for pump shall be done by check or by wire transfer.  Half of the pump purchase price shall be paid upfront and the remainder of the pump purchase price shall be paid upon pump delivery.
PART 2: PRODUCTS

2.1 PUMP DESIGN

A. The pumps shall be capable of handling raw, unscreened sewage.  The dis​charge connection elbow shall be permanently installed in the wet well along with the discharge piping.  The pump shall be automati​cally connected to the discharge connection elbow when lowered into place, and shall be easily removed for inspection or service.  There shall be no need for personnel to enter the pump well. 
B. Sealing of the pumping unit to the discharge connection elbow shall be accomplished by a simple linear downward motion of the pump.  A sliding guide bracket shall be an integral part of the pump unit.  The entire weight of the pump unit shall be guided by guide bar(s) and pressed tightly against the discharge connection elbow with metal-to-metal or metal to resilient seal contact.  Sealing of the discharge interface by means of a dia​phragm, O-ring or other devices may be acceptable.  
C. No portion of the pump shall bear directly on the floor of the sump.  The pump, with its appurtenances and cable, shall be capable of continuous submergence underwater without loss of watertight integrity to a depth of 65 feet.

2.2 PUMP CONSTRUCTION

A. Major pump components shall be of gray cast iron, ASTM A48, Class 35 minimum, with smooth surfaces devoid of blow holes and other irregulari​ties.  No carbon steel parts may be exposed to sewage either inside the pump or externally unless such parts have a minimum thickness of at least ½". Cooling jackets, if used, shall be cast iron or stainless steel. All exposed nuts and bolts shall be of stainless steel 304.  All surfaces coming into contact with sewage, other than stainless steel, shall be protected by an approved sewage resistant coating.  

B. Pump exterior shall be sprayed with PVC epoxy primer, with chloric rubber paint finish.  The minimum coating thickness shall be not less than 16 mils.  Stainless steel parts need not be painted.
C. All mating surfaces where watertight sealing is required shall be machined and fitted with nitrile rubber O-rings.  Fitting shall be such that sealing is accomplished by metal-to-metal contact between machined surfaces.  This will result in con​trolled compression of nitrile rubber O-rings without the require​ment of a specific torque limit.  No secondary sealing com​pounds, rectangular gaskets, elliptical O-rings, grease or other devices shall be used.

D. The cable entry water seal design shall preclude specific torque requirements to insure a watertight and submersible seal.  The cable entry shall be comprised of a single cylind​rical elastomer grommet, flanked by washers, all having a close tolerance fit against the cable outside diameter and the entry inside diameter and compressed by the entry body containing a strain relief function, separate from the function of sealing the cable.  The assembly shall bear against a shoulder in the pump top.  The cable entry junction chamber and motor shall be separated by a stator lead sealing gland or terminal board, which shall isolate the motor interior from foreign material gaining access through the pump top.  Epoxies, silicones, or other secondary sealing systems shall not be considered acceptable.

E. The pump motor shall be squirrel-cage, induction type design, housed in an air-filled, water tight chamber, NEMA Design B type.  Motor nameplate voltage shall be 460V, 3 phase, 60 hertz three (3) wire service.  The stator winding and stator leads shall be insulated with moisture resistant Class H insulation which will resist a temperature of 180o C (356o F).  The stator shall be dipped and baked three (3) times in Class H varnish.  

F. The temperature of the motor windings at its rated horsepower shall not exceed 155( C with a 40(C ambient and/or water temperature

G.  The motor shall be designed for continuous duty, capable of sustaining a minimum of ten (10) starts per hour.  Motor shall be capable of operating for ex​tended periods in both a non-submerged or partially submerged condition.

Motors shall be designed to NEC Article 500, Class 1, Division 2, Group D standards. Motors shall have a 1.15 service factor. The pump horsepower shall not exceed 95 percent of the nameplate rated horsepower of the motor at any point on the head-capacity curve.

H. The junction chamber, containing the terminal board, shall be sealed from the motor by elastomeric compression seal (O-ring).

Connection between the cable conductors and stator leads shall be made with threaded compressed type binding post permanently affixed to a terminal board and thus perfectly leakproof.  Fur​nish 65 feet of hypalon or neoprene jacketed cable per pump for each cable required, sized according to NEMA and NEC stan​dards:

The pump cable end will be sealed with a high quality protec​tive covering to make it impervious to moisture or water seepage prior to electrical installation.

I. Each unit shall be provided with an adequately designed cooling system. The cooling system shall be capable of maintaining the motor winding temperature below 155° C. at 110% of the full load rating of the motor without the motor being submerged in water and at a 40° C. ambient air temperature. To achieve the proper cooling ​a water jacket may be used which encircles the stator housing, but this water jacket is not required if proper cooling can o​therwise be provided.  
J. If a water jacket is used, it shall be provided with a separate circulation of the cooling liquid.  The cooling l​iquid may be the pumped liquid or an enclosed cooling fluid.​ The water jacket s​hall be con​​​​structed from cast iron or stainless steel. No galvanized steel parts may be used in the construction of the pump or accessories. No carb​on steel parts shall be in contact with w​​​​​​aste​water unless the metal thickness exceeds ½ inch. ​ Provision for external cool​ing and flushing shall also be provided if cooling jackets are used. However, external cooling water shall not be required for proper motor cooling but rather motor cooling shall be accomplished by recirculation of pumped liquid or enclosed cooling fluid.  Flushing taps shall consist of a pair of 2-inch NPT stainless steel half couplings welded to the pump cooling jacket.
K. Thermal sensors shall be used to monitor stator tempera​tures.  The stator shall be equipped with three (3) thermal switches, embedded in the end coils of the stator winding (one switch in each stator phase). 

An electronic moisture detection system shall be installed so that water leakage into the seal oil chamber, the cable connec​tion chamber, the motor housing and/or the coolant circulation pump chamber shall activate a warning that leakage has occur​red. 

In addition to the above, an accessible float actuated reed switch shall be installed in the motor housing to monitor any liquid leakage into the stator area.  All sensors and monitor shall be connected to the control relay in such a manner that their signal can activate an alarm or provide for immediate shut down or both.  These shall be used in conjunction with and supple​mental to external motor overcurrent protection in the variable frequency drive.
L. The pump shaft shall be Type AISI 431 stainless steel.  The shaft shall be sized to limit shaft deflec​tions to 0.005" at any point on the head-capacity curve.

The pump shall be provided with a tandem mechanical rotating shaft seal system.  Seals shall run in an oil reservoir.  Lapped seal faces must be hydrodynamically lubricated at a constant rate.  The lower seal unit, between the pump and oil chamber, shall contain one stationary and one positively driven rotating tungsten carbide ring.  The upper seal unit, between the oil sump and motor housing, shall contain one stationary tungsten carbide or silicon carbide tooled or tooled steel ring and one positively driven rotating carbon ring.  Each interface shall be held in contact by its own spring system.  The seals shall require neither mainte​nance nor adjustment, but shall be easily inspected and replace​able. 

The following seal types shall not be considered accep​table nor equal to the dual independent seal specified.

1. Shaft seals without positively driven rotating members

2. Conventional double mechanical seals containing either a common single or double spring acting between the upper and lower units.

M. The pump shall be provided with an oil chamber for the shaft sealing system.  The oil chamber shall house a pressure equalizer ring filled with air for oil pressure compensation.  The drain and inspection plug, with positive anti-leak seal, shall be easily accessible from the outside.

N. The pump shaft shall rotate on two (2) permanently lubricated bearing assemblies.

The upper bearing shall be a single row deep groove ball or roller bearing and the lower bearing, a duplex angular contact bearing, a two row angular contact ball bearing or a single row angular contact ball bearing with a two-row roller bearing.

O. Impellers

1. The impeller shall be dynamically balanced and capable of handling solids, fibrous materials, heavy sludge and other matter found in normal sewage applica​tions. The fit be​tween the impeller and the shaft shall be a sliding fit with one key and the fastening of the impeller shall be made by a locking assembly.

2. Closed Impeller:

3. Double shrouded non-clogging design having a long thru​let without acute turns and be of a two or three vane design. An ANSI 304 stain​less steel ring shall be drive-fitted to the impel​ler and be in​stal​led to pro​vide effi​cient seal​ing be​tween the volute and im​pel​ler.
4. Semi-Open Impeller 

Impeller shall have a back-swept leading edges in combination with the relief groove in the insert ring to provide a self-cleaning performance and continuous trouble free pumping.

5. The impeller shall be capable of passing a minimum two and half -inch (2.5") solid sphere.

6. The pump impeller must have induction hardened edges on the impeller vanes for increased wear resistance. Impeller shall have superior hardness of minimum HRC 60 and minimum 25% chrome content. It the hardened impeller is not a standard material, pump manufacturer must include this option in his quote.
P. Volute

1. The volute shall be of single piece design and shall have smooth fluid passages large enough at all points to pass any size solid which can pass through the impeller. .  A wear ring shall be in​stal​led to pro​vide effi​cient seal​ing be​tween the volute and im​pel​ler.  The wear ring shall con​sist of a Nitrile rubber ring drive-fitted to the vo​lute.
Q. The pump motor cable, installed, shall be suitable for submer​si​ble pump application with P122-MSHA approval and this shall be indicated by a code or legend permanently embossed on the cable.  Cable sizing shall conform to NEC specifications for pump motors. Dual power cables shall be used, each carrying half of the electrical load of the motor.

R. The pump shall be furnished with a pump control relay that will provide dry contact output on motor over temperature or motor housing leak detection.
2.3 CABLE HOLDERS

Each wet pit pump unit shall be complete with power cable grips with stainless steel cables and hooks for each power and signal cable. All part of the power cable grips including hooks, clevises and other hardware shall be stainless steel. The power cable grips shall be designed to connect to the existing cable support eye bolts that are embedded in the wet well roof.

2.4 FACTORY TEST

A. The pump manufacturer shall perform the following inspec​tions and tests on each pump before shipment from the factory: 

1. Impeller, motor rating and electrical connections shall first be checked for compliance to the customer's purchase order.

2. A motor and cable insulation test for moisture content or insulation defects shall be made.

3. Prior to submergence, the pump shall be run dry to establish correct rotation and mechanical integrity.

4. The pump shall be run for 30 minutes submerged, a minimum of six feet (6') under water.

5. After operational test #4, the insulation test #2 is to be performed again.

B. A written report stating the foregoing steps have been done shall be supplied with the pump at the time of shipment.

PART 3: EXECUTION

3.1 INSTALLATION CHECK

A. Provide the services of an experienced, competent and author​ized representative of the manufacturer or supplier of the equipment to visit the site of work and inspect, check, adjust if neces​sary, and approve equipment installation.  The duration of the field start-up services shall be at least six (6) hours. The date and time of the field start-up services shall be coordinated with the plant operators.

B. Furnish to the Engineer a written report prepared by the equip​ment supplier, certifying that the equipment:

1. Has been properly installed and lubricated;

2. Is in accurate alignment;

3. Is free from any undue stress imposed by connec​ting piping or anchor bolts;

4. Has been operated under full load conditions and that it is operating satisfactorily.

C. The report shall also itemize any exceptions or deficien​cies found during start-up. The report shall include a record of pump voltage and amperage on each phase for the pump.

END OF SECTION
(The section includes the pump curve/system curve)
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