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Objective tltis the intent of the Ledyard WPCA and Town of Ledyard to replace the existing main
feed pump system at the Highland sewer plant with a skid mounted totally pre-engineered and self-
contained system that is pre-manufacturgdorder tominimize the engineering and on-site
construction costs.

The reasons for this replacement are the following:

1. The present system is 12 feet underground that requires a confined space entry process.

2. The present set of valves and check valves are no longer functional.

3. One of the pumps is failing.

4. Presently, there is minimum integration of instrumentation and controls with the plant
automation system.

5. Upgrades are difficult or impossible to do in the confined space without significant plant
operational disruption.

6. All the above issues require an operator to enter the confine space to manually setup the
lead/lag pumps. (This allows spreading out the pump use between pumps.)

The objective is to install the new skid mounted feed pump system on top of the present concrete wet-
well feed tank that feeds the present underground pump system by gravity. This new installation will
accomplish the following objectives:

1. Provide a safer environment for the operators;

2. Provide ease of access for any maintenance issues that arise;

3. Better integrate with the plant automation system;

4. Reduce operator labor by automating the pump lead/lag system;

5. Increase operational reliability particularly in view of an anticipated increase of inlet flows as a
result of future development; and

6. Significantly reduces up-front engineering design cost.

It should be noted that there will be two bidsone for the self-contained skid and a separate bid for the
integration and plant installation of the skid. This specification is for the skid. The following
specifications are presented and are essential in order to accomplish the above objectives:

GENERAL SPECIFICATIONS tthe contractorshallfurnish one factory-built,automaticpumping
station, complete with all needed equipment, factory-installedon a welded steel base and with a
maintenancefree enclosure. Theprincipalitems of equipmentshallincludetwo vertical, close-coupled
motor driven, vacuumprimed, non-clogpumps;valves;internal piping; central three-phasepower and
control panel with circuit breakers, motor circuit protectors, motor starters, ProgrammableLogic
Controllel automatic digital pumping level controls, Human Machine Interface HMI and auxiliaries;
submersiblelevel transducer; 120V and 24V control power transformers; heater; ventilating blower;
priming pumpswith pump prime detectionsystemand appurtenancesappropriatewarningsystemand
all internal wiring.

OPERATING CONDITIONS
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Eachpump shallbe capableof delivering300 GPMof raw water or wastewateragainsta total dynamic
headof 58 feet. Themaximumallowablespeedshallbe 1800RPM. Theminimumrated horsepowerof
each pump motor shall be 10HP. Tiatic suction lift shall be 20 feet.

The minimum acceptablepump efficiency at this condition shall be 54.1 %. Due to the energy
conservationrequirements,the minimum efficiency will be enforced. Shoulda Contractorwish to
proposean alternate pump which doesnot meet or exceedthe specifiedefficiency,the Contractorwill
be requiredto provide, 15 daysprior to the bid opening,a pre-bid submittal packetwith the proposed
pump details, pump curve and efficiency. The submittal will be accompaniedby a 25-yea cost of
operationdifferencecalculation. Theenergycostdifference,due to reducedefficiency,over a 25-yea
period, calculatedat $0.08 per KWH, shall be applied as an adder when evaluatingthe alternate
manufacturerg bid number.

All openingsand passagesshall be large enoughto permit the passageof a sphere3 (76 mm) in
diameter and the pump shallhave flangedsuctionand dischargeconnectionsno smallerthan 4 (100
mm). Theanticipateddischargeoperatingheadrangeis from 20 feet (minimum)to 35 feet (maximum)
(6.1to 10.7 meters) The pump motors shall not be overloadedbeyondtheir nameplaterating at the
design conditions nor at any head in the operating range.

CONSTRUCTION

Thestation shallbe constructedin one complete,factory-builtassembly.It shallbe sizedto reston the
top of the wet well as detailed in the construction drawings.

The pump casingsand dischargepiping shall be mounted in relation to the station floor. All installed
valves,piping and fittings shallbe capableof passinga 3 (76 mm) diameter sphericalsolid. All pump
componentsand station piping, including the suction pipe connections,shall be removable without
havingto enter the wet well. The suction and dischargeconnections,where they passthrough the
floor, shall be sealed by gaskets, rather than being welded, to allow adjustment and replacement.

Enclosureautilized to house the valve train and/or controls, which are defined under OSHAArticle
29CFR, Parts 1910 as a Confined Space shall not be acceptable.

The supporting floor plate shall be minimum €* (13 mm), 1_ (25 mm)] thick carbon steel with
reinforcing,asrequired,to preventdeflectionand ensurean absolutelyrigid support. Steelplate shall
meet or exceed ASTM A-36 specifications

Thebaseplateof the pump station structure shallbe fabricatedof * (13 mm) corrosion-resistantean
duplex series2100 stainlesssteel alloy, 316L stainlesssteel or equal. The stainlesssteel shallhavea
Pitting Resistanc&quivalenNumber(PRENYf 24.00r greaterandgeneralcorrosionresistanceshallbe
lessthan or equalto 0.1 mm per yearin 15%H2S0O4t 120 degreesF. Dueto the corrosionresistance
requirements, Grade 304-304L is not acceptable.

All stainless steel surfaces shall be dry abrasive blast cleaned to remove rust, mill scale, weld slag, etc.
Ueanliness shall be to SIPGSP16. The nominal surface profile shall be 0.75 mils. All blasted surfaces,
including welds and cut edges, shall be coated completely with an environmentally friendly passivation
solution and then thoroughly rinsed to provide a uniform finish, and to add a transparent oxide film to
protect the surface from future contamination.
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The manufacturer of the station shall warrant the stainless steel baseplate for twenty-five (25) years from
date of shipment against structural failure and perforation due to corrosion.

To allow on-site maintenance of the pumps, a stanchion with lifting arm shall be provided to lift each
pump. The lifting arm shall have a hook over the center of the motor to support a hoist (provided by
others) for removal of the motors, impellersand pumps from the station.

FIBERGLASS ENCLOSURE

The pump station shall be enclosed by a removable fiberglass cover made of molded reinforced
orthophthalic polyester resins with a minimum of 30% glass fibers with a minimum average length of 1-
1/4 (32 mm). The outside of the enclosure shall be coated with a polyester protective in-mold coating for
superior resistance to weathering, ultraviolet radiation, yellowing and chalking. The completed fiberglass
enclosure shall be resistant to mold, mildew, fungus and corrosive liquids and gasses normally found in
pump station environments. The dimensions of the enclosure shown on the drawings shall be considered
a minimum, for internal component clearances and accessibility, and nothing smaller will be acceptable.
The cover shall have a suitable drip-lip around the edge and shall be provided with a hasp and staple
connection to the floor plate to allow the pump chamber to be locked with a padlock.

WELDING

All steel structural members shall be joined by electric arc welding with welds of adequate section for the
joint involved. Sructural welding shall be performed in accordance with AWSstandards and procedures.

PROTECTION AGAINST CORROSION

All structural steel and cast iron surfaces shall be factory blasted with steel grit, in an environmentally
controlled booth, to remove rust, mill scale, weld slag, etc. All weld spatter and surface roughness shall be
removed by grinding. Surface preparation and cleanliness shall comply with SSPG-SP6 specifications. The
surface profile shall be 2.0 mils. Sandblasting is specifically prohibited.

Immediately following cleaning, a single 4-10 mil (0.10-0.25 mm) dry film thickness coating of VERSAPOX ,
a self-priming Cycloaliphatic Amine Epoxy shall be factory applied to the base weld assembly, pumps and
piping. After curing, a 2.5-6.0 mil (0.06-0.15 mm) DFT top coating of semi-gloss XTRATHANE j, a moisture-
cured Aliphatic Polyurethane protective finish, for abrasion resistance and weather protection, shall be
applied to the pumps, piping and the top and sides of the base. These coatings shall be as formulated by
Smith & Loveless specifically for thistype of application and service.

Stainlesssteel, aluminum and other corrosion-resistantsurfacesshall not be coated. Carbonsteel
surfacesnot otherwise protected shall be coated with a suitable non-hardeningrust preventative
compound. Auxiliary componentssuch as the electrical enclosure,ventilating blower and vacuum
pumps shall be furnished with the original manufactuseroating.

Finishcoatingshallbe accomplishedrior to shipmentof the station from the factory and shallcomply
fully with the intent of these specifications. A touch-up kit shall be provided by the pump station
manufacturerfor repair of anymarsor scratchesoccurringduringshippingandinstallation. Thiskit shal
contain detailed instructions for use.
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MAIN PUMPS

The pumps shall be 4 _vertical, centrifugal non-clogtype of heavy cast-iron construction, especially
designedor the useof mechanicakealsand vacuumpriming. In orderto minimizesealwear causedoy
linear movementof the shaft, the shaft bearingnearestthe pump impeller shallbe lockedin placeso
that end play is limited to the clearancewithin the bearing. To minimizesealwear resultingfrom shaft
deflection causedby the radial thrust of the pump, the shaftfrom the top of the impellerto the lower
bearingsupportingthe impellershallhavea minimumdiameterof 1-7/8 (48 mm)for motor frame sizes
213through286;2-1/8 _(54 mm) for motor frame sizes324and 326;and 3 _(76 mm) for frame 364 and
larger. Thedimensionfrom the lowestbearingto the top of the impellershallnot exceedé . Themotor
shaft shall be directly connectedto the impeller without the use of drive belts or couplings,which
require alignment and maintenance,and which increasepower consumptiondue to their inherent
energy losses.

Pumpswith lessthan a standard4 (100mm) suctionor 4 (100mm) dischargeconnection,or with less
than a 3 (76 mm) spherical solids handling capacity will be rejected for this application.

Theover-sizedshaftincorporatingover-sizedbearingsand heavierbearingframe constructionprovides
for extended mechanicalseal, bearing and overall pump/motor life. Sincethe larger shaft with the
specifiedminimum overhangis the key to heavier,more rigid constructionthroughout, no deviation
from the specified shaft diameter or tolerances will be allowed.

Thebearingnearestthe impeller shallbe designedfor the combinedthrust and radialload. Theupper
bearingshallbe free to movein alineardirectionwith the thermal expansiorof the shaftand shallcarry
only radial loads. The shaft shall be solid stainlesssteel through the mechanicalseal to eliminate
corrosionand abrasiverust particles.Removableshaft sleeveswill not be acceptableif the shaftunder
the sleeve does not meet the specified minimum diameter.

Thepump shallhavean integraladapterprovidinga largewater reservoirabovethe impellerto provide
for positive exclusionof air from the impeller. The sealshallbe insidethis areato assurelubrication.
Pumpswhich do not use hollow priming adapters for positive lubrication of the seal will not be
acceptable. Self-primingpumpsare specificallyjunacceptabledue to the needfor suctioncheckvalves,
air vent piping and the possibilityof overheatingand damagingthe pump or producingsteamor high
temperaturesin the pump, which may be a hazardto the operator, when the pump is run dry. The
pump controls must be set so that the main pumps cannot be turned on unlessthey are filled with
liquid, and the pump is completely primed.

The pump shall be constructedso as to permit priming from the lower pressurearea behind the
impeller. Primingfrom high-pressureconnections,which tends to causesolidsto enter and clog the
priming system,will not be acceptable. As an additional measureto prevent plugging,all passagesn
the priming systemwhich contain liquid shallbe at leastequivalentto a 2-1/2 _(64 mm) opening. The
priming bowl shall be transparent, enabling the operator to monitor the priming level.

Thepump shallbe arrangedsothat the rotating elementcaneasilybe removedfrom the casingwithout
disconnectinghe electricalwiring or disassemblinghe motor, impeller, backhear or seal,so that any
foreign object may be removed from the pump or suctionline. Enclosedmpellersmust be usedto
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avoid the necessityof wear plates and the associatedcostsof replacementand maintenanceof wear
plate clearances with semi-open impellers.

The pump shaft shall be sealedagainstleakageby a single mechanicalseal constructedso asto be
automaticallydrainedand primed eachtime the pumpis drainedand primed. Waterthat lubricatesthe
mechanicakealshallbe automaticallydrainedfrom aroundthe sealif the pumplosesprime in order to
allow both the pump and the sealto be drained,thereby preventingfreezingand breakageof the seal
during power outages in sub-freezing temperatures.

Thesealshallbe of carbonand ceramicmaterialswith the matingsurfacedappedto aflatnesstolerance
of one light band. Therotating ceramicshallbe held in mating positionwith the stationarycarbonby a
stainlessstee spring. Theentire sealassemblyshallbe heldin placeby a bronzesealhousingto prevent
excessiveheat buildup. Useof cast-ironor other ferrous material for the sealhousing,which will rust
and damage the seal, shortening its life, will not be acceptable.

The pump volute shallbe furnishedwith frontheac mounting adapters,bolted to the station floor for
rigidity, and gasketed for a gas-tight seal.

CLOG-RESISTANT MONO-PORT IMPELLER

Thepumpimpellershallbe of the enclosedmono-porttype madeof close-graineatast-ironand shallbe

in dynamicbalancewhen pumpingwastewater. Two (2) port impellersare specificallydisallowed. The
dynamicbalanceshall be obtained without the use of balanceweightsor liquid filled chambers. The
impeller shallbe designedto allow for the trimming of the impellerto meet designcondition changes
without alteringthe balance. Theeyeof the impelleraswell asthe port shallbe largeenoughto permit

the passageof a sphere3 (76 mm) in diameterin accordancewith nationally recognizedcodes. To

further prevent clogging,the impeller port shall have a minimum area of 10.6 ] v @840 u u @ « Xhe
impeller shall be keyedwith a stainlesssteel key and securedto the motor shaft by a stainlesssteel

capscrev equipped with a Nylocl or other suitable self-lockingdevice. The impeller shall not be

screwedor pinnedto the motor pump shaft and shallbe readily removablewithout the use of special
tools. To preventthe buildup of stringy materials,grit and other foreign particlesaround the pump

shaft, all impellerslessthan full diameter shall be trimmed inside the impeller shrouds.The shrouds
shallremainfull diametersothat closeminimum clearancefrom shroudsto volute is maintained. Both

the end of the shaftandthe bore of the impellershallbe taperedto permit easyremovalof the impeller

from the shaft.

MOTORS

Thepump motors shallbe vertical,solid shaft, NEMAP-basesquirrel-cageénduction-type,suitablefor 3
phase, 60 cycle,460 volt electric current. Theyshall have ClassF insulation. Insulationtemperature
shall, however, be limited to ClassB. The motors shall have normal starting torque and low-starting
current, asspecifiedby NEMADesignB characteristics.Theyshallbe opendrip-proof designwith forced
air circulation by integral fan. Openingsfor ventilation shall be uniformly spacedaround the motor
frame. Leads shall be terminated in a cast connection box and shall be clearly identified.

The motors shall have 1.15 service factor. The service factor shall be reservedfor the ownerp
protection. Themotorsshallnot be overloadedbeyondtheir nameplaterating, at the designconditions
nor at any head in the operating range as specified under Operating Conditions.





















































