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ThepurposeofthisreportistoprovideaconceptualdesignfortheCirculatingWaterSystem(CWS)ofthe
proposedBellBendNuclearPowerPlant.ThisevaluationwillbeusedinsupportoftheCombinedOperating
LicensingApplication(COLA)andserveasabasisforthedetaileddesignofthissystem.Thissystem
includes:

• Theintakestructure,whichhousestheCWS makeuppumps,Raw WaterSupplySystem(RWSS)
pumps,travelingscreens,andscreenwashpumps.

• TheCWS pumphouseatthecoolingtowerbasin,whichhousestheCWS pumps.
• CWS makeupfromtheintakestructuretotheCWS coolingtowerbasin.
• CWS flowfromtheCWS pumps,locatedintheCWS pumphouse,tothemaincondenserand

auxiliarycoolingwatersystem(ACWS) andbacktotheCWS coolingtowers.
• CWS blowdownfromtheCWS coolingtowerbasintothecommonretentionbasin.
• Thecommonretentionbasinwhichcollectsplantwastewaterflowsandallowsanysedimenttosettle

beforethewaterisdischargedtotheenvironment.
• RetentionbasindischargetothediffuserstructureintheSusquehannaRiver.

Thescopeofthisreportincludesthefollowing:
• Systemdesignbases.
• Systemgeneraldescription.
• Pumps,coolingtowers,piping,andvalvesdescription.
• Structuralandgeologicaldesignconsiderationsforpipetrenches.
• Vacuumprimingsystem.
• Descriptionoftheintakestructure,including:civil,structural,electrical,I&C,HV AC,andfire

protectiondesignconsiderations.
• DescriptionofCWS pumphouseincluding:civil,structural,electrical,I&C,HV AC,andfire

protectiondesignconsiderations.
• Descriptionofthecommonretentionbasinincluding:civil,structural,andI&C design

considerations.
• Informationontheretentionbasindischarge,includingadescriptionofthediffuserstructureinthe

SusquehannaRiverandstructuraldesignconsiderations.
• Systemchemicaltreatment.

2.0 ASSUMPTIONS

2.1 Themaincondensertubesareassumedtobeconstructedof304/316stainlesssteel(Ref6.2)
(Unverified).

3.0 DESIGN INPUTS

3.1 CWS mainheadersare132-inchconcretepipeundergroundand132-inchcarbonsteelaboveground
perReference6.4.

3.2 CWS pumpsconsistoffour25% verticalshaftpumpsperReference6.4.
3.3 CWS makeupis23,808gpm andCWS blowdownis7,928gpm basedon3cyclesofconcentrationper

Reference6.30(AttachmentT)(Unverified).
3.4 Themaximumretentionbasindischargeflowis9,356gpm andanadditional11 gpm isaddedtothe

dischargepipefromtheliquidradwastesystembasedonReference6.5(Unverified).
3.5 ThemaximumtemperatureoftheCWS blowdownis90°F(Ref.6.2).
3.6 ThemaximumtemperatureoftheESWS blowdownis95°F(Ref.6.7).
3.7 Themaximumallowabledischargetemperatureis87°Fbasedonprotectionofwarmwaterfishesin

SusquehannaRiver(Ref.6.2).
3.8 Therise-to-shutoffheadofconventionalverticalturbinepumpsisapproximately150%ofthenormal

operationpressure(Ref.6.9).
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3.9 Unistarwillbeselectingtwonaturaldraftcoolingtowerswitha720,000gpm circulatingwater
flowratedescribedinReport2008-06824,"EngineeringandEconomicEvaluationoftheIntegrated
HeatRejectionCycle"(Ref6.2).

4.0 EVALUATION

4.1 DESIGN BASES

TheCWS performsnosafety-relatedfunctionandthereforehasnonuclearsafety-relateddesignbasis.

TheCWS isdesignedtomeetthefollowingfunctionalcriteria:
• Supplycoolingwaterfromthenormalheatsinktotheturbinecondensersandauxiliarycooling

watersystem(ACWS).
• DischargeheatedwaterfromtheturbinecondensersandACWS tothenormalheatsink.
• Coolthedischargedheatedwaterinthenormalheatsinktoanacceptabletemperature.

4.2 GENERAL DESCRIPTION

TheCWS isanon-safety-relatedinterfacesystemthatprovidesacontinuoussupplyofcoolingwatertothe
turbinecondensersandACWS andrejectsheattotheenvironmentviathenormalheatsink.

CWS componentsandequipmentareclassifiedQualityGroupE andnon-seismic(Ref.6.4).

TheCWS consistsofCWS pumps,CWS makeuppumps,twonaturaldraftcoolingtowers,themain
condenser,theretentionbasin,thedischargediffuser,andassociatedpiping,valvesandinstrumentation.A
generalflowchartoftheCWS isshowninFigure4.2-1,below:

Discharge
Intake CWS Makeup

Structure 1
CWS Blowdown

~RetentionBasin CoolingTowers

I

Plant I
CWS Supply

I CWSRetum

Figure4.2-1CWS Flowchart.

TheCWS pumps,housedintheCWS pumphouse(discussedinSection4.6ofthisReport)adjacenttothe
coolingtower,deliver720,000gpm (DesignInput3.9)ofcirculatingwatertotheturbinebuildingand
throughthemaincondensertoremovelatentheatfromtheturbineexhauststeam.Thecirculatingwateralso
flowsthroughtheACWS. ThecirculatingwaterthenreturnstotheCWS coolingtowersanddischarges
throughthesprayheaders.

Page6of23



UnistarNuclear
ConceptualDesignoftheCirculatingWaterSystem
BellBendNuclearPowerPlant

ReportNo.SL-009498Rev.3
ProjectNo.12198-004

TheCWS usestwonaturaldraftcoolingtowersforheatdissipation.Thecoolingtowersarediscussedin
Section4.3.1ofthisReport.

Evaporationinthecoolingtowersincreasesthelevelofsolidsinthecirculatingwater.To controlsolids,a
portionoftherecirculatedwaterisremovedthroughtheCWS blowdownandreplacedwithwaterthroughthe
CWS makeup.TheCWS makeupalsoreplacesthelossesfromcoolingtowerevaporation(15,872gpm,
Ref.6.2)anddrift(8gpm,Ref.6.2).

TheCWS makeuptothecoolingtowerbasinistakenfromtheSusquehannaRiver.Themakeuppumpsare
housedintheintakestructureandprovideatotalmaximummakeupflowrateof23,808gpm (DesignInput
3.3).TheintakestructureisdiscussedinSection4.5ofthisReport.

TheCWS blowdownbranchesoffthedischargeheadersoftheCWS pumps.Themaximumblowdown
flowrateis7,928gpm (DesignInput3.3).Theblowdownthenentersthecommonretentionbasin,alongwith
otherplantflows,toprovidetimeforsettlingofsuspendedsolidsandtopermitfurtherchemicaltreatmentof
thedischargewater,ifrequired.TheretentionbasinisdiscussedinSection4.7ofthisReport.

DischargefromtheretentionbasinisroutedtothedischargediffuserintheSusquehannaRiver.The
maximumretentionbasindischargeflowrateis9,356gpm andanadditional11 gpm isaddedtothedischarge
pipefromtheliquidradwastesystem(DesignInput3.4).ThedischargediffuserisdiscussedinSection4.8of
thisReport.

TheCWS blowdownwithamaximumtemperatureof90°F(DesignInput3.5)andtheESWS blowdownwith
amaximumtemperatureof95°F(DesignInput3.6)arethetwolargestcontributorstotheretentionbasin
discharge.Themaximumallowabledischargetemperatureis87°Fbasedonprotectionofwarmwaterfishes
inSusquehannaRiver(DesignInput3.7);therefore,aheatexchangerwillbeutilizedtoreducethe
temperatureoftheCWS blowdownbeforetheflowenterstheretentionbasinanddischargestothediffuserin
theSusquehannaRiver.

4.3 PUMPS, COOLING TOWER, PIPING,AND VAL YES

4.3.1CirculatingWaterSystem

TheCWS pipingandcomponentsshallbedesignedtowithstandtheshutoffpressureofthecirculatingwater
pumps.Thisincludesthecondenserwaterboxesandtubebundles,butterflyvalvesandexpansionjoints.

TheCWS pumpsarecomposedoffour25% capacityconstantspeed,verticalshaftpumps(DesignInput3.2).
Thepumpsaredesignedtooperateundernormalplantoperatingloadconditions.Thepumpsaredesignedto
permitreverseflow.Eachpump sizeisapproximately200,180gpm atatotaldevelopedheadof126ft(55
psi).Thehorsepowerofeachpumpisapproximately9,000HP (Ref.6.1).TheCWS pumpsflowcapacity
includestheblowdownflowrate.ThesedesigncriteriacanbemetbytheFlowserveVTP verticalturbine,
wet-pitpump showninAttachment1.

TheCWS pipelinesareconcreteundergroundandcarbonsteelaboveground.ThediameteroftheCWS pipe
is96inchesatthedischargeoftheCWS pumpsand132inchesinthetwomainheadersthatareroutedtothe
turbinebuildingandbacktothecoolingtower(DesignInput3.1).Therise-to-shutoffheadofconventional
verticalturbinepumpsisapproximately150% ofthenormaloperation pressure(DesignInput3.8).Therise­
to-shutoffheadinthissystemis189ft(83psi);therefore,theCWS pipingnominaldesignpressureis100psi.

Thetwonon-plumeabatednaturaldraftcoolingtowersareeachapproximately350ftindiameterand475ft
tall.Thetowershaveadesignrangeof27.6°Fandadesignapproachof17°FtomaintainaCW designoutlet
temperatureof90°F.Thetowers'designwetbulbtemperatureandrelativehumidityare73ofand70%,
respectively.TheheatdissipatedbytheCWS coolingtowersisapproximately1.0x 1010BTU/hr(Ref.6.2).
Theairflowratethroughthecoolingtowersisapproximately54,850,000cfm(Ref.6.31).Internal
constructionmaterialsincludepolyvinyIchloride(PVC)forpipinglaterals,polypropyleneforspraynozzles,
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andPVC forfillmaterial.ThenoiselevelsgeneratedbyeachCWS coolingtowerisapproximately67dBA
orlessatthedistanceofapproximately200ftfromthecoolingtower(Ref.6.32).Thecoolingtowerbasinis
locatedbelowthecoolingtowerstructuresandservesasthecollectionpointfortheCWS coldwaterafterit
hasfallenthroughthetowers.ThebasindrainsthroughaflumetothebaysoftheCWS pumphouse.
An airreleasevalveandabutterflyvalveareinstalleddownstreamofeachcirculatingwaterpump.Each
coolingtowerriseralsohasabutterflyvalvethatservestoisolatethecoolingtower duringmaintenance
activities.Gatevalveswillbeinstalledtoallowthecirculatingwatertobypassthecoolingtowersand
dischargetothecoolingtowerbasinduringcoldweatheroperation.Theopeningandclosingofmotor
operatedvalveslocatedateachpump'sdischarge,onthecoolingtowerbypass,andatvariousotherpoints
withintheprocesssystemcanbemanuallyoperatedviavalvemountedhandwheels.Thevalvescontainedin
theCWS aredesignedtooperateundernormalplantoperatingloadconditions.Valveopeningandclosing
timesarechosentoreducewaterhammereffects.TheCWS PipingandInstrumentationDiagram(Ref.6.13)
isshowninAttachmentA.

DetailsrelatedtothemaincondenserareprovidedinSection10.4.1oftheU.S.EPR FinalSafetyAnalysis
Report.

4.3.2CWS Makeup

TheCWS makeuppumpsarecomposedofthree50% capacityverticalturbinepumps.Eachpump sizeis
approximately13,100gpm atatotaldevelopedheadof421ft(182psi).Thehorsepowerofeachpumpis
approximately1,800HP (Ref.6.1).ThesedesigncriteriacanbemetbytheFlowserveVTP verticalturbine,
wet-pitpump showninAttachment1.

ThemainCWS makeupheaderis30-inchdiametercarbonsteel(Ref.6.1).Therise-to-shutoffheadof
conventionalverticalturbinepumpsisapproximately150%ofthenormaloperation pressure(DesignInput
3.8).Therise-to-shutoffheadinthissystemis632ft(273psi);therefore,thenominaldesignpressureofthe
pipeis275psi.

A checkvalveandbutterflyvalveareinstalleddownstreamofeachCWS makeuppump. A controlvalveis
installedintheCWS makeuplinetocontroltheflowtotheCWS coolingtowerbasin.Isolationvalvesare
installedoneithersideofthecontrolvalveandabypasslineexistsforwhenmaintenanceisbeingperformed
onthecontrolvalve.TheCWS PipingandInstrumentationDiagram(Ref.6.13)isshowninAttachmentA.

4.3.3CWS Blowdown

TheCWS blowdownispumpedbytheCWS pumpsasdescribedabove.

TheCWS blowdownpipelineis18-inchdiametercarbonsteel(Ref.6.1).Therise-to-shutoffheadof
conventionalverticalturbinepumpsisapproximately150%ofthenormaloperation pressure(DesignInput
3.8).BecausetheCWS blowdownispumpedbytheCWS pumps,therise-to-shutoffheadinthissystemis
189ft(83psi);therefore,thenominaldesignpressureofthepipeis100psi.

A controlvalveisinstalledontheblowdownlinetocontroltheCWS blowdownflowtotheretentionbasin.
Isolationvalvesareinstalledoneithersideofthecontrolvalveandabypasslineexistsforwhenmaintenance
isbeingperformedonthecontrolvalve.TheCWS PipingandInstrumentationDiagram(Ref.6.13)isshown
inAttachmentA.

4.3.4RetentionBasinDischarge

Theretentionbasindischargeflowsbygravity.Threepipematerialsareanalyzedasoptionsfortheretention
basindischargeline.Theseoptionsare:24-inchcatbonsteel,24-inchconcrete,and26-inchHDPE (Ref.
6.1).Thedesignpressureofthepipeis50psiforallthreepipingoptions
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A butterflyvalveisinstalledontheretentionbasindischargepipeline.A branchoffthemainheaderalso
existstocirculatetheretentionbasindischargetotheintakestructureforebaytopreventiceformationonthe
bargratingandtravelingscreens.TheCWS PipingandInstrumentationDiagram(Ref.6.13)isshownin
AttachmentA.

4.3.5PipeTrenches

Theundergroundportionofnon-safetyrelatedpiping,discussedabove,isplacedatthebottomofanopen
trenchexcavationandbackfilledinaccordancewithDrawingNo.12198-004-TREN-OO 1(Ref.6.10,
AttachmentE)andDrawingNo.12198-004-TREN-002(Ref.6.11,AttachmentF)andtheirdetailsandnotes.
Thenotesprovideinstructionstoassistinselectingthedepthofthetrenchandtheminimumwidthofthe
trenchbottom,aswellastheselectionofbeddingandbackfillmaterials.Thedesignforburiedpiping
conformstodesignmethodologyandacceptancecriteriaprovidedinS&L StandardSDS-E24,Rev.1(Ref.
6.12).Theburiedpipingisdesignedforinternal,soiloverburdenandsurchargepressureloads.For
surchargepressure,H-20andCooperE-80liveloadsareconsideredsincesomepipesareroutedunderroads
and/orrailroadtracks.

Thepipelinesfromtheintakestructuretothecoolingtowersandbetweenthecoolingtowersandtheretention
basinwillgenerallybefoundedinthesandandgravelsoils.However,somesectionsofthepipelineswillbe
foundedinthebedrockwheretheyareadjacenttostructuresfoundedinthebedrock.

Duetoacidicsoilconditionsatthesite(Ref6.22,AttachmentR),anexternalprotectivecoatingsystem
and/orcathodicprotectionwillberequiredforburiedcarbonsteelpipe.

Any floodingexitingtheTurbineBuildingatgradeisdirectedawayfromstructuresthathousesafety-related
systems,structures,and/orcomponents(SSCs)bysitegrading,soe>..1ernalfloodingresultingfromafailurein
theCWS doesnotadverselyaffectsafety-relatedSSCs.

4.4 VACUUM PRIMING SYSTEM

A vacuumprimingsystemisusedtoallowthehighesttubesinthecondensertubebundletobefilledwith
water.Theconnectionstothevacuumprimingsystemareatthecondenserwaterboxes.Theairfromthe
circulatingwaterisdischargedviathevacuumprimingsystemtothewaterandairseparatorandfromthereto
theatmosphere.

4.5 INTAKE STRUCTURE

ThelayoutoftheintakestructureisshownonDrawingNo.12198-004-RWSS-004(Ref.6.14, Attachment
B).

TheintakestructureisonthebankoftheSusquehannaRiver.IthousestheCWS makeuppumpsandRWSS
pumps.Therearethreebaysforthesepumps;eachbaycontainsbothaCWS makeuppumpandanRWSS
pump.Eachbayalsoincludesatravelingscreenandascreenwashpump.

ThebaysaresizedbasedontherecommendedsumpdimensionsversusflowspecifiedintheHydraulic
InstituteStandards(Ref.6.23,AttachmentH).Thebaysandpumphousearealsosizedtophysicallycontain
alloftheequipmentandtoallowaccessformaintenance.Thespacingbetweenpumpsinthesamebayis
alsobasedontherequirementsspecifiedintheHydraulicInstituteStandards(Ref.6.23,AttachmentH).

Theintakestructureutilizesabargrating,atrashrake,andstoplogs.Thetrashrakeisonatracktocleanthe
bargrating.Stoplogscanbeinstalledtoallowabayoranintaketunneltobeclosedoffformaintenance.
Installationandremovaloftheequipmentinsidethepumphouseisthroughtheroofhatchesviaajibcrane.

A curtainwallprotrudesintothepumphousebaystopreventanyfloatingdebristhatpassesthebargrating
fromapproachingthepumps.Thecurtainwallextendsbelowtheminimumwaterlevelintheforebay.
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Theinletarealimitedbythecurtainwallandeachbaywidthislargeenoughtomaintainaflowvelocityof
lessthan0.5fpsduringmaximumflowthroughthebay(i.e.,allpumpsinthebayoperatingatfullcapacity).

The dualflowtravelingscreens shallbedesignedtohavea"through-screen"velocitylessthan0.5fpsper
EPA Rule316(b)(Ref.6.15).Trashbasinsareinstalledtocollectthedebriswashedoffofthetraveling
screens.A SiemenstravelingwaterscreenisshowninAttachmentK.

4.5.1CivilDesignConsiderations

Theintakestructurehasafloorelevationof528feet.Gradeadjacenttothepumphouseisatelevation525'­
6".Twentyfeetofflatareaisprovidedonthenorthandsouthsidesofthebuilding.Eightyfeetisprovided
onthewestsideofthebuildingtoprovidespaceforacranetositduringinitialconstruction.A 20footwide
roadprovidesaccesstotheflatpad.

ThegeologicprofileinthevicinityoftheintakestructureontheSusquehannaRiverconsistsofsandand
gravelfromexistinggradeatapproximatelyelevation505ftdowntothebedrocksurface.Thetopofthe
bedrocksurfacevariesfromapproximatelyelevation462ftattheriver'sedgetoapproximatelyelevation
480ftonthebacksideofthestructure(Figures2.4-41,2.4-42,2.4-48,and2.4-52fromRef.6.3).Theintake
structurewillbefoundeddirectlyonthebedrockatapproximatelyelevation460feet.Theconstructionofthe
pumphousewillrequireaseepagecutoffstructurealongtherivertoprovidedryworkingconditions.

4.5.2StructuralDesignConsiderations

Flowintotheintakestructureforebayisbygravity.Theareafromtheriverbedtotheforebayisdesignedto
allowforgradualtransitionwithoutexcessiveturbulence.

Theintakestructurewillbedesignedfortheapplicabledesignbasisloadsandloadcombinationsthatinclude
butarenotlimitedto:deadweightandliveloadsincludingwind,soilpressure,ice,andsnow,aswellas
hydrostaticloadsduetoafloodingcondition.

Theintakestructureisclassifiedasanon-safety-relatedstructure;thereforethefollowingevaluationsarenot
required:

• Seismicevaluationbasedonsite-specificseismicresponsespectra.
• Dynamicloadsfromsoilandwater.
• Tornadowindsandtornadogeneratedmissiles.
• Impactofhighenergylinebreaksandinternally-generatedmissiles.

Thesubstructure(theportionofthepumphousebetweenthebasematandmainoperatingfloor)isareinforced
concretestructurethatconsistsofthree-foot-thickreinforcedconcretewallsandbasematandtwo-foot-thick
reinforcedconcreteslabatthegradeelevation.

Thefollowingdesignparametershavebeenutilizedfortheconceptualdesign:
• Floorliveloadof100psf(floorswithoutpumps).
• Pump weightof3kipsperpump.
• Soildryunitweightof126pcf.
• Minimumsoilsurchargepressureof1,000psf.
• Angleofinternalfrictionof35°.
• Minimumconcretecompressivestrengthof4,000psi.

Thedesignofthesubstructureconcretewallsisgovernedby:
• Thesoillateralpressureandsurchargeloadingpressureattheexteriorwalls.
• Thehydrostaticloadsduetothepostulatedsingleinteriorcompartmentfloodingcondition,with

adjacentcompartmentsempty.
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Theshearstressisthegoverningstressconditionforthewallthicknessdetermination.

ThedesignofconcretewallsandslabsisinaccordancewithACI 318-05& ACI 318R-05(Ref.6.19).
Thesuperstructureabovethemainfloorisasteel-framingstructurethatconsistsofsteelcolumns,beams,
insulatedmetalsiding,andconcreteonmetaldeckroof.Thedesignofsteelcolumns,beams,andweldedand
boltedconnectionsisinaccordancewithAISC (Ref.6.20).

4.5.3ElectricalDesignConsiderations

Non-safety-relatedAC sourcesarerequiredtopowertheCWS makeuppumps,valves,andother
miscellaneousloadsinthepump house.

TheCWS makeuppumpsaresuppliedbythe6.9KV switchgearlocatedintheintakestructure.Two pumps
arefedfromonebus,andthethirdisfedfromtheoppositebusforredundancyandtoevenelectricalload
distribution.The6.9KV switchgearbusesaresuppliedbytwo13.8KV/6.9KV transformersenergizedby
separate13.8KV undergroundfeedcablesfromthestation.Thetwobuseshaveacrosstiebreakerandeach
transformeriscapableofcarryingtheloadofbothbuses.All480Vloads(suchasvalves,HV AC,etc.)inthe
pumphousearesuppliedbythe480VMCC locatedinthepumphouse.TheMCC isequippedwitha
stepdowntransformeranda 120Vdistributionpaneltofeedprocess-related120Vloads.Thepumphouse
indoorandoutdoorlightsaresuppliedbythelocallightingcabinet.Thepumphousehasanindependent
250VDC ungroundedsystemforswitchgearcontrolandotherDC loadsinthepumphouse.

Theremotecontrol,indication,andalarmsaretransmittedbythesupervisorypanelinthepumphouse.

Theintakestructureisprovidedwithagroundingsystem.Theelectricalequipmentandinstrumentpanelsare
providedwithgroundingconnectionsinaccordancewithindustrypractice.A cathodicprotectionsystemis
providedtoprotectburiedmetalpipesandstructures.

RefertotheIntakeStructureElectricalOne-LineDiagram(Ref.6.25,AttachmentL).

4.5.4I&C DesignConsiderations

Localandremote(maincontrolroom)monitoringandcontrolofCWS relatedfeatureslocatedintheintake
structureareprovided.Localcontrolsarelocatedintheintakestructureonasupervisorypanelthat
communicateswiththemaincontrolroom(MCR) monitoringandcontrolequipment.Monitoringandcontrol
intheMCR isviaaprocessinformationandcontrolsystem.

CoolingtowerbasinlevelisdisplayedlocallyandintheMCR. AlarmsareprovidedintheMCR forlowand
highlevelinthebasin.ThecoolingtowerbasinlevelisinputtothecontrolfortheCWS makeuppumpsand
CWS makeupcontrolvalve.IndicationofmakeupflowtothecoolingtowerbasinisprovidedtotheMCR by
aflowmeterlocateddownstreamofthemakeupcontrolvalve.

MCR capabilityisprovidedforoperationalcontrolofeachCWS makeuppumpandtheassociateddischarge
butterflyvalve.Eachvalveiscontrolledintandemwiththeassociatedpumpandsequencedinaccordance
withpumpmanufacturerrecommendationssuchthatthepumpisautomaticallytrippedifthevalveisnotin
thefull-openpositionwithinashortperiodafterstartingthepump. An interlockwiththetravelingscreensis
providedsuchthatthescreensmustbeoperatingfortheCWS makeuppumptobeplacedinoperation.Pump
operatingstatusandvalvepositionareprovidedintheMCR.

DischargepressureforeachoftheCWS makeuppumpsisindicatedlocallyandintheMCR andalow
pressurealarmisprovidedintheMCR.

Operationalcontrolofthetravelingscreensandassociatedscreenwashpumpsisprovidedlocallyandinthe
MCR. Screenwashpumpoperationisbasedondifferentialpressureacrossthetravelingscreens.An
interlockisprovidedforeachtravelingscreensuchthatiftheassociatedscreenwashpumpdischargepressure
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doesnotachieveasetpointwithinaspecifiedtime,analarmisprovidedintheMCR. Operatingstatusofthe
travelingscreensandscreenwashpumps,andpumpdischargepressureareprovidedintheMCR. Differential
pressureacrossthescreensismonitoredandalarmedonhighpressureintheMCR.

Temperaturemonitoringisprovidedintheintakestructureforebay.Thetemperatureoftheforebayis
providedtotheMCR.

AvailablestatusandalarmindicationsareprovidedtotheMCR forequipmentlocatedintheintakestructure,
including:valveposition,areatemperature,powerdistributionequipment,HV AC,etc.

4.5.5HV AC DesignConsiderations

TheintakestructureHeatingandVentilation(HV)systemservesthepumphouseandthebatteryroom.The
HV systemconsistsofanoutsideairintakelouver,supplyairfan,ductwork,ductaccessories,backdraft
damperexhaustlouver,andinstrumentationandcontrols.A temperaturecontrollerlocateddownstreamof
thesupplyairfanwillmodulatetheoutsideaircontroldamperandthereturnaircontroldampertolimitthe
supplyairtemperatureataminimumof50°F.Theairsupplytothepump houseinconjunctionwiththe
electricunitheaterswilllimitthepumphousetemperaturetoaminimumof50°Finthewinteranda
maximumof122ofinthesummer.Theexcessairthatisnotrecirculatedisrelievedtotheoutsideviathe
backdraftdamperexhaustlouver.A portionoftheairissuppliedtothebatteryroomwhereitisexhaustedto
theoutsidebyitsexhaustfan.Theexhaustairisslightlymorethanthesupplyairsothebatteryroomis
alwaysataslightlynegativepressurewithrespecttotheadjacentarea(thepumphouse).Airsupplytothe
batteryroomwilllimittheroomtemperaturetoamaximumof104°Finthesummer,andabatteryroom
thermostatwillcontroltheelectricductheatertolimittheroomtemperaturetoaminimumof65°Finthe
winter.Airsuppliedtothebatteryroomismorethanadequatetolimitthehydrogenconcentrationinthe
batteryroombelow1% asrequiredbystandardNFPA 70.

Highandlowtemperaturealarmsforthepumphouseandthebatteryroomshallbeannunciatedinthemain
controlroom.

TheconceptualdesignfortheintakestructureHV AC isshownontheIntakeStructureHV AC P&lD (Ref.
6.28,AttachmentP).

4.5.6FireProtectionDesignConsiderations

FireAreaFA-UPE-O1istheopenareaontheupperleveloftheintakestructurethatcontainstheelectrical
controlequipment,threeCWS makeuppumps,threeRWSS pumps,andthreescreenwashpumps.The
adequacyofthefireprotectionfeaturesprovidedissufficienttopreventafireoriginatingwithinFireArea
FA-UPE-Olfromaffectingadjacentfireareas.Thisfireareaisnotnormallyoccupiedduringnormalplant
operations.Theegressroutefromthisareaisviatwoexitstotheexterior.Thisfireareautilizesautomatic
firedetection,manualfirealarms,andportablefireextinguishers.Itdoesnotutilizemanualfixedfire
protection.

RefertoS&L CalculationNo.2008-08861,"FireProtectionPlanforYardandOutlyingBuildings"
(Ref.6.6)formoreinformationonfireprotection.

4.6 CWS PUMPHOUSE

ThelayoutoftheCWS pumphouseisshowninDrawingNo.12198-004-CWS-002(Ref.6.16,
AttachmentC).

ThecirculatingwaterpumphouseisadjacenttotheCWS coolingtowers.ThebaysoftheCWS pumphouse
areconnectedtothecoolingtowerbasinviaaflume.ThereisonebayforeachofthefourCWS pumps.A
bargrillandtrashrakeareinstalledtopreventanydebrisfromenteringtheCWS pumpbays.
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ThebaysaresizedbasedontherecommendedsumpdimensionsversusflowspecifiedintheHydraulic
InstituteStandards(Ref.6.23,AttachmentH).Thebaysandpumphousearealsosizedtophysicallycontain
alloftheequipmentandtoallowaccessformaintenance.

TheCWS pumphouseutilizesabargrating,atrashrake,andstoplogs.Thetrashrakeisonatracktoclean
thebargrating.Stoplogscanbeinstalledtoallowabaytobeclosedoffformaintenance.Installationand
removaloftheequipmentinsidethepumphouseisthroughtheroofhatchesviaajibcrane.
A curtainwallprotrudesdownintothepumphousebaystopreventanyfloatingdebristhatpassesthebar
gratingfromapproachingthepumps.Thecurtainwallissuspendedlowenoughtobedeeperthanthe
minimumwaterlevelinthecoolingtowerbasin.

Theinletarealimitedbythecurtainwallandeachbaywidthislargeenoughtomaintainaflowvelocityof
lessthan0.5fpsduring maximumflowthroughthebay(i.e.,pumpsoperatingatfullcapacity).

ThechemicaltreatmentroomislocatedinsidetheCWS pumphouse.Accessintothechemicaltreatment
roomisfromtheoutsidetopreventachemicalleakfromaffectingotherequipmentinsidethepumphouse.

4.6.1CivilDesignConsiderations

ThegradeelevationatthecoolingtowerandCWS pumphouseisat694feet.TheCWS pumphousefloor
elevationis695feet.TheareabetweentheCWS pumphouseandtheroadaroundthetowersispaved.A
cranecanapproachthisareaandsitduringinitialconstruction.

Thegeologicprofileinthevicinityofthecoolingtowersconsistsofgenerallygranularsoils(siltysandand
sandysilt)overlyingsiltstoneandshalebedrock(Ref.6.8).Thetopelevationofthebedrockvariesfrom
elevation690ftto774feet.Consideringafoundationelevationatapproximatelyelevation663ft,the
structurewillbefoundeddirectlyonthebedrock.

4.6.2StructuralDesignConsiderations

Flowthroughtheflumeisbygravity.Theareasfromtheflumetothebaysaredesignedtoallowforgradual
transitionwithoutexcessivetmbulence.

TheCWS pumphousestructurewillbedesignedfortheapplicabledesignbasisloadsandloadcombinations
thatincludebutarenotlimitedto:deadweightandliveloadsincludingsoil,wind,ice,andsnowloads,as
wellashydrostaticloadsduetogroundwaterand/orafloodingcondition.

TheCWS pumphousestructureisclassifiedasanon-safety-relatedstructure;thereforethefollowing
evaluationsarenotrequired:

• Seismicevaluationbasedonsite-specificseismic-responsespectra.
• Dynamicloadsfromsoilandwater.
• Tornadowindsandtornadogeneratedmissiles.
• Impactofhighenergylinebreaksandinternallygeneratedmissiles.

Thesubtructure(theportionofthestructurebetweenthebasematandmainoperatingfloor)isareinforced
concretestructurethatconsistsoftwo-foot-thickreinforcedconcretewallsandtwo-foot-thickreinforced
concreteslabsatthebaseandmainoperatingfloorelevations.

Thefollowingdesignparametershavebeenutilizedfortheconceptualdesign:
• Floorliveloadof500psf(floorswithoutpumps).
• Soildryunitweightof127.4pef(submergedweightof65pcf).
• Minimumsoilsurchargepressureof1,000psf.
• Angleofinternalfrictionof35°.
• Minimumconcretecompressivestrengthof4,000psi.
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Thedesignofthesubstructureconcretewallsisgovernedby:
• Thesoillateralpressureandsurchargeloadingpressureattheexteriorwalls.
• Thehydrostaticloadsduetothepostulatedsingleinteriorcompartmentfloodingcondition,with

adjacentcompartmentsempty.

Theshearstressisthegoverningstressconditionforthewallthicknessdetermination.
ThedesignofconcretewallsandslabsisinaccordancewithACI 318-05& ACI 318R-05(Ref.6.19).

Thesuperstructureabovethemainfloorisasteel-framingstructurethatconsistsofsteelcolumns,beams,
insulatedmetalsiding,andconcreteonmetaldeckroof.Thedesignofsteelcolumns,beams,andweldedand
boltedconnectionsisinaccordancewithAISC (Ref.6.20).

4.6.3ElectricalDesignConsiderations

Non-safety-relatedAC sourcesarerequiredtopowertheCWS pumps,valves,andothermiscellaneousloads
inthepumphouse.

TheCWS pumpsaresuppliedfromthe13.8KV stationbuses:35BBD and36BBD. All480Vloads(suchas
valves,HVAC, etc.)inthepumphousearesuppliedbythe480VMCC locatedintheCWS pumphouse.The
MCC isequippedwithastepdowntransformeranda 120Vdistributionpaneltofeedtheprocess-related
120Vloads.Thepumphouseindoorandoutdoorlightsaresuppliedbythelocallightingcabinet.

Theremotecontrol,indication,andalarmsaretransmittedbythesupervisorypanelinthepumphouse.

TheCWS pumphouseisprovidedwithagroundingsystem.Theelectricalequipmentandinstrumentpanels
areprovidedwithgroundingconnectionsinaccordancewithindustrypractice.A cathodicprotectionsystem
isprovidedtoprotectburiedmetalpipesandstructures.

RefertotheCWS PumphouseElectricalOne-LineDiagram(Ref.6.24,AttachmentM).

Thenaturaldraftcoolingtowersdonothaveanelectricalload.

4.6.4I&C DesignConsiderations

Localandremote(maincontrolroom)monitoringandcontrolofCWS relatedfeatureslocatedintheCWS
pumphouseareprovided.LocalcontrolsarelocatedintheCWS pumphouseonasupervisorypanelthat
communicateswiththemaincontrolroom(MCR) monitoringandcontrolequipment.Monitoringand
controlintheMCR isviaaprocessinformationandcontrolsystem.

MCR capabilityisprovidedforoperationalcontrolofeachCWS pumpandtheassociateddischargebutterfly
valve.Eachvalveiscontrolledintandemwiththeassociatedpumpandsequencedinaccordancewithpump
manufacturerrecommendationssuchthatthepumpisautomaticallytrippedifthevalveisnotinthefull-open
positionwithinashortperiodafterstartingthepump.Pump operatingstatusandvalvepositionareprovided
intheMCR.

DischargepressureandflowforeachoftheCWS pumpsareindicatedlocallyandintheMCR andlow
pressureandlowflowalarmsareprovidedintheMCR. Motorwindingtemperaturesensorsmountedat
variouslocationsinthemotorsalongwithbreakerpositionprovideremotecontrol,indication,andalarmof
theCWS pumps.

TemperaturemonitoringisprovidedineachCWS pumpbay.Thetemperatureforeachbayisprovidedtothe
MCR.

A meansisprovidedtoutilizetemporaryflowmeteringequipmentonthemaincirculatingwaterpiping.
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MCR operationofvalvesenablesbypassofoneorbothreturnlineflowsfromtheplanttoflowdirectlyinto
thecoolingtowerbasinforoperationduringcoldweather.Positionindicationforbypassvalvesisprovided
intheMCR.

CWS blowdownflowtotheretentionbasiniscontrolledbytheblowdowncontrolvalve.Theblowdown
controlvalveismodulatedusinginputfromthecoolingtowerbasinlevelinstrumentationandMCR inputfor
maintainingthedesiredwaterchemistry.CWS blowdownflowismonitoredintheMCR. Inaddition,the
CWS blowdowntemperaturedownstreamoftheblowdownheatexchangerismonitoredintheMCR.

AvailablestatusandalarmindicationsareprovidedtotheMCR forequipmentlocatedintheCWS
pumphouse,including:valveposition,areatemperature,powerdistributionequipment,HV AC,etc.

4.6.5HV AC DesignConsiderations

TheCWS pumphousehastwoHeatingandVentilation(HV)systemsthatservethepumphouseandthe
chemicaltankroom.TheHeatingandVentilation(HV)systemforthepumphouseconsistsoftwo50%
capacitytrains.Eachtrainconsistsofanoutsideairintakelouver,supplyairfan,ductwork,ductaccessories,
backdraftdamperexhaustlouver,andinstrumentationandcontrols.A temperaturecontrollerlocated
downstreamofthesupplyairfanwillmodulatetheoutsideairintakecontroldamperandthereturnaircontrol
dampertolimitthesupplyairtemperaturetoaminimumof50°F.Theairsupplytothepump housein
conjunctionwiththeelectricunitheaterswilllimitthepumphousetemperaturetoaminimumof50ofinthe
winterandamaximumof122°Finthesummer.Theexcessairthatisnotrecirculatedisrelievedtothe
outsideviathebackdraftdamperexhaustlouver.

TheHV systemforthechemicaltankroomconsistsofanoutsideaircombinationfixedandoperatinglouver,
exhaustfan,andexhaustlouverwithbackdraftdamper.Also,aductworkwithamotor-operatedisolation
damperisprovidedinaninteriorwallofthetankroomandthepumphouse.Thisarrangementallowsthe
transferofairfromthepumphousetothechemicaltankroomduringwinterwhentheoutsideairintake
louverforthechemicaltankroomisclosedtoconserveheatenergy.Theexhaustairforthesystemisbased
onsixairchangesperhourtokeepthetoxicgasesbelowthethresholdlimitandmaintainthetankroom
temperaturebelow104°F.Theexhaustfanoperatescontinuously.Atanoutsidetemperatureof70°Fthe
outsideairintakelouveropensandthetransferairisolationdampercloses.When theoutsideairtemperature
dropsto50°F,thetransferairisolationdamperopensandtheoutsideairintakelouvercloses.Thetankroom
unitheatersinconjunctionwithtransferairfromthepumphousewilllimittheroom'sminimumtemperature
to50°F.

Highandlowtemperaturealarmsofthepumphouseandthechemicaltankroomareannunciatedinthemain
controlroom.Tankroomfanfailureisalsoannunciatedinthemaincontrolroom.

TheconceptualdesignfortheCWS pumphouseandthechemicaltankroomHV AC isshownontheCWS
PumphouseHVAC P&ID (Ref.6.27,AttachmentQ).

4.6.6FireProtectionDesignConsiderations

FireAreaFA-UQA-O 1istheupperfloorleveloftheCWS pumphousethatcontainselectricalequipmentand
thefourCWS pumps.Theadequacyofthefireprotectionfeaturesprovidedissufficienttopreventafire
originatingwithinFireAreaFA-UQA-Olfromaffectingadjacentfireareas.Thisfireareaisoccasionally
occupiedduringnormalplantoperations.Theegressroutefromthisareaintheeventoffireisviafourexits
totheexterior.Thisfireareautilizesautomaticfiredetection,manualfirealarms,andportablefire
extinguishers.Itdoesnotutilizemanualfixedfireprotection.

RefertoS&L CalculationNo.2008-08861,"FireProtectionPlanforYardandOutlyingBuildings"
(Ref.6.6)formoreinformationonfireprotection.
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ThelayoutofthecommonretentionbasinisshowninDrawingNo.12198-Q04-CWS-003(Ref.6.17,
AttachmentD).

Variousplantsystemsdischargewatertothecommonretentionbasin.Thesesourcesare:

• CWS blowdown.
• ESWS blowdown.
• Wastewatertreatmentplanteffluent.
• Demineralizerrejectwater.
• Miscellaneouslowvolumewaste.

Liquidradwastetreatmenteffluentisalsoinjecteddirectlyintotheretentionbasindischargepiping.

Themaximumflowratethroughthebasinis9,356gpm (DesignInput3.4).To allowsedimentstosettle,the
basinhasasurfaceareaofapproximately101,500ft2withalengthof451ftandawidthof225feet.At9ft
deep,thevolumeofthebasinisapproximately910,000ff(6,800,000gal).Theweirinthebasinhasa
maximumheightof7.5ft(Ref.6.1).

Theretentionbasindischarge drainsbygravityatthecomeroftheretentionbasin,behindtheweir.A
prefabricatedinsulated-sidingbuildingwillhousetheretentionbasinchemicaltreatmentskid.

4.7.1CivilDesignConsiderations

Thetopoftheretentionbasinwallsareatthe681ftelevation.Finishgradeoutsidethebasinisatthe680ft
elevation.Athighwaterlevelinthebasin,2.5ftofinteriorfreeboardisprovided.Thebasinisaccessibleon
allfoursides.

Theretentionbasinislocated northeastofthenuclearisland.Thesubsurfaceconditionsatthislocation
consistprimarilyofmedium-densetodensesandandgraveloverlyingtheshaleandsandstonebedrock
encounteredatapproximatelyelevation636ftto641ft(Ref.6.8).Consideringafinalgradeelevationat
approximately674',thebottomofthisbasinwillbefoundedinthegranularsoils.

4.7.2StructuralDesignConsiderations

Thefoundationfortheretentionbasinisatwo-foot-thickreinforcedconcreteslabthatis451ftlongand
225ftwide.Itisdesignedfor9ftofhydrostaticwaterpressurewithhighwaterlevelatelevation678'-6".
Thefoundationmatisconceptuallyevaluatedasabeamontheelasticfoundationtocalculatestressesdueto
hydrostaticpressureanddifferentialdisplacements.

Theretentionbasinslabisclassifiedasanon-safety-relatedstructure;thereforethefollowing evaluationsare
notrequired:

• Seismicevaluationbasedonsite-specificseismic-responsespectra.
• Hydrodynamicloads.
• Impactofexternally-generatedmissiles.

ThedesignofthereinforcedconcreteslabisinaccordancewithACI 318-05 &ACI 318R-05(Ref.6.19).

4.7.3I&C DesignConsiderations

Localandremote(maincontrolroom)monitoringandcontroloffeaturesassociatedwiththeretentionbasin
areprovided.Localcontrolsarelocatedonasupervisorypanelthatcommunicateswiththemaincontrol
room(MCR) monitoringandcontrolequipment.Thesupervisorypanelislocatedinthechemicaltreatment
prefabricatedbuilding.MonitoringandcontrolintheMCR areviaaprocessinformationandcontrolsystem.
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RetentionbasinlevelisdisplayedlocallyandintheMCR. AlarmsareprovidedintheMCR forlowandhigh
levelinthebasin.

Theretentionbasindischargeismonitoredfortemperatureandflow.A highflowalarmisprovidedinthe
MCR toindicateflowexceedingthemaximumallowedflow.Similarly,ahightemperaturealarmisprovided
intheMCR toindicateexceedingtheallowablemaximumdischargetemperature.

MCR controlandpositionindicationofthedischargebypassvalveareprovidedtoallowremotealignmentof
theretentionbasindischargetotheintakestructureforthepreventionofice-formationintheintakestructure
bays.ThebypassflowisindicatedintheMCR usingaflowmeterlocateddownstreamofthebypassvalve.

4.8 DISCHARGE DIFFUSER

TheretentionbasindischargelineisroutedtothediffuserstructureattheSusquehannaRiver.Thedischarge
diffuserisshowninDrawingNo.12198-004-CWS-015Sheet3(Ref.6.18,AttachmentN).

ThedischargediffuserisessentiallythedischargepiperoutedalongthebottomoftheSusquehannaRiverat
approximately476ftelevationwith72four-inch-diameterportholesinit(Ref.6.29).Theportholesare
angled450 fromthehorizontalinthedirectionoftheriverflowandarespaced1.5ftapart.A flapgateis
installedattheendofthedischargediffuser.

4.8.1StructuralDesignConsiderations

A reinforcedconcretepadstructurewithasaddle-shapedtopportionaccommodatesthedischargepipeand
providesadequatebearingsurface.Theconcretepadis7ftwideand111.5ftlongbasedonthepreliminary
layoutdrawinginAttachmentN.

Thefollowingdesignparametershavebeenutilizedfortheconceptualdesign:
• Pipeloadatthedischargeequalto10kipsinverticalandlateraldirection(preliminaryestimate).
• Concretemoistunitweightof150pcf(Ref.6.21).
• Minimumsoilsurchargepressureof1,000psf.
• Angleofinternalfrictionof35°(Ref.6.21).
• Minimumconcretecompressivestrengthof5,000psi(Ref.6.21).

Thedesignofthesubstructureconcretewallsisgovernedby:
• Thesoillateralpressureandsurchargeloadingpressure.
• Thepipingloadsatthedischarge.

ThedesignofconcretepadisinaccordancewithACI 318-05& ACI 318R-05(Ref.6.19).

Thedesignofthelateral-angle-typepipesupportsandtheanchoragewillbeperformedinthedetaileddesign
stagebasedonthestressanalysisresults.

4.9 CHEMICAL TREATMENT

4.9.1IntakeStructure

TheSusquehannaRiveristhesourceofwatersuppliedtotheCWS coolingtowerandRWSS. Thiswateris
characterizedasamoderately-hard,alkalinewaterwithalowdissolvedsolidscontentaveraging143mg/1.
ThecompositionisshowninTable4.9.1-1(Ref.6.5).

TherehavebeennosightingsofzebramusselsalongtheSusquehannaRiverasshowninthemostrecent
USGS distributionmap updated1/18/2008(Ref.6.26),sonotreatmentisprovidedattheintakestructurefor
controlofzebramussels.
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TreatmentwillberequiredtocontrolmicrobialgrowthintheRWSS pipingtocontrolbiofouling,
microbiologicaldeposits,andmicrobially-inducedcorrosion,especiallyinthesmallerpipes.An oxidizing
biocidewasselected.Sodiumhypochloritesolution(alsoreferredtoasbleach)willbeinjected
intermittently.Facilitiesforsodiumhypochloritestorageandinjectionwillbelocatedneartheintake
structureandchemicalwillbeinjectedneartheRWSS pumps.

Ri ChT bl 4911 Sa e ..- usqueanna ver omposltIon.

SusquehannaRiver

Constituent ComDosition Max Mean
pH 8.1 7.8

Totaldissolvedsolids (mg/I) 201 143

Totalsuspendedsolids (mg/I) 82 18

CalciumHardness (mg/IasCaC03) 97 66

TotalHardness (mg/IasCaC03) 132 92

M.O.Alkalinity (mg/IasCaC03) 94 61

Calcium (mg/IasCa) 38.8 26.6

Magnesium (mg/IasMg) 10.6 6.3

Sodium (mg/IasNa) 24.1 15.2

Chloride (mg/IasCI) 39.6 25.7

Sulfate (mg/IasS04) 51.2 26.6

Ortho-Phosphate (mg/IasP04) 0.7 0.2

Silica (mg/IasSi02) 4.8 2.8

Iron (mg/IasFe) 0.3 0.1

4.9.2CoolingTower

BasedontheBBNPP WaterBalanceCalculation(Ref.6.5),theCWS coolingtowerwillnormallybe
operatedat3cyclesofconcentration.LocalizedtreatmentwillberequiredattheCWS coolingtowerto
controlbiofouling,sedimentation,calciumcarbonatescaling,andcorrosion.Thecondensertubesare
stainlesssteelmetallurgy(Assumption2.1)andtherearenocopper-bearingwettedcomponents,soyellow­
metalcorrosioncontrolisnotrequiredforthissystem.

Specifictreatmentchemicalsareasfollows:
• Acid- SulfuricacidwillbeusedforpH reductiontoaidincalciumcarbonatescalecontrol.ThepH

willbemaintainedinthealkalineregion.Acidfeedwillbecontinuousasrequiredtomaintainthe
targetpH level.

• Oxidizingbiocide- Sodiumhypochloritesolution(bleach)willbeusedtocontrolbiofouling.
TreatmentwillbeperiodicfornomorethantwohoursperdayasrequiredbytypicalNPDES permit
requirements.

• DepositControlAgents- An organicphosphonatesuchasHEDP plusanacrylatecopolymerwillbe
usedtocontrolcalciumcarbonatescaling,toprotectagainstcalciumphosphatescalingthatmight
resultfromreversionofHEDP, andtocontrolsiltandirondeposition.Thesechemicalsare
availableinproprietaryformulationsandwillbefedcontinuouslytomaintaintargetlevels.

• CorrosionInhibitor- Aseparatecorrosioninhibitorisnotrequired.Phosphonatesusedfordeposit
controlwill alsoprovideinhibitionofmildsteelcorrosioninalkalinesystems.

Thetreatmentchemicalswillbestoredonsiteintanks(s)ortote(s)neartheCWS coolingtowerandwillbe
injectedintothecirculatingwateratcontrolledrateswithmeteringpumps.

Page18of23



UnistarNuclear
ConceptualDesignoftheCirculatingWaterSystem
BellBendNuclearPowerPlant

ReportNo.SL-009498Rev.3
ProjectNo.12198-004

Chemicaltreatmentsystempumps,valves,tanks,instrumentation,andcontrolsprovidethemeansof
monitoringwaterchemistry.Monitoringwillbeconsistentwithchemicalvendorrecommendationsrequired
forchemicaldosageandperformance.TheNPDES permitmay requireadditionalenvironmentalcompliance
monitoringatpointsources,suchaspumpdischargestooil/waterseparator.Residualchlorineismeasuredto
monitortheeffectivenessofbiocidetreatment.ConductivityandpH arealsomonitored.

SampleportsareinstalledatthecirculatingwatersupplyheadersandCWS makeupheader.Grabsamples
areanalyzedatthechemistrylab.

4.9.3RetentionBasin

UseofsodiumhypochloriteasanoxidizingbiocideattheCWS andESWS coolingtowerswillrequire
dechlorinationattheretentionbasinoutletpriortodischargetotheSusquehannaRiver.Sodiumbisulfite
solutionwillbeusedtoreactwithresidualoxidant.Chemicalstorageandmeteringfacilitieslocatednearthe
retentionbasinwillinjectsodiumbisulfiteintothebasinoutlet.Becausebiocidetreatmentatthecooling
towersisperiodic,dechlorinationwillbepacedtomatchthetreatmentschedules.Downstreammonitoring
willverifyconformancewithtypicalNPDES limitationsonresidualoxidant.
ThedischargefromtheretentionbasinwillconsistprimarilyofblowdownfromtheCWS andfromthe
ESWS coolingtowers.Thecombinedwatercompositionwilldependonthecyclesofconcentrationandon
thespecificcoolingwaterchemistrycontrolstrategyusedfordepositcontrol.Usingthreecyclesof
concentrationpertheBBNPP WaterBalance(Ref6.5)andassumingaconservativelyhighsulfuricacid
dosageof33ppm,theresultsintheaveragecompositionareshowninTable4.9.2-1,below.Alternative
depositcontrolstrategiesusinghigherpH levelswithloweracid dosagesandmoreaggressivedepositcontrol
chemicalprogramswouldhavesimilarcompositionsbutwithhigherpH levels,higheralkalinities,andlower
sulfatelevels.

CB'D'hT bl 4921 Ra e ..- etentIonasm ISC arge om posItIon.
Retention
Basin

Discharge

Constituent Comoosition Mean

pH 8.0to8.5

Totaldissolvedsolids (mg/I) 471

Totalsuspendedsolids (mg/I)

CalciumHardness (mg/IasCaC03) 198

TotalHardness (mg/IasCaC03) 276

M.O.Alkalinity (mg/IasCaC03) 83

Calcium (mg/IasCa) 80

Magnesium (mg/IasMg) 19

Sodium (mg/IasNa) 46

Chloride (mg/IasCI) 77

Sulfate (mg/IasS04) 180

Ortho-Phosphate (mg/IasP04) 0.6

Silica (mg/IasSi02) 8.4

Iron (mg/IasFe) 0.3
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ThisConceptualDesignReportispreparedtosupportCOL applicationandshallprovidethebasisfora
detaileddesignpriortoconstruction.Verificationofinputs,assumptions,andlimitationsshallbeperformed
duringthedetaileddesignstage.

Additionallimitationsareasfollows:

5.1 ThisconceptualdesignreportisbasedontheBellBendNuclearPowerPlantConceptualDesign
CalculationoftheCirculatingWaterSystem,CalculationNo.2008-09135,Rev.2.Verificationof
inputs,assumptions,andlimitationsshallbeperformedduringthedetaileddesignstage.

5.2 Informationfromvendorsisconsideredpreliminary.Duringthedetaileddesign,equipment
specificationswillbedevelopedasrequired.
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6.8 BoringlogsfromPaulC.RizzoAssociates,Inc.performedinconjunctionwiththeCOLA fortheBell

Bendsite.
6.9 Ingersoll-DresserPumps.TypeAPKD, APKC, QLQC Vertical,MultistageCanPump Brochure.

(AttachmentG).
6.10 S&L Drawing12198-004-TREN-00I,Rev.0,"SingleLinePipeTrenchDetail"(Unverified)

(AttachmentE)
6.11 S&L Drawing12I98-004-TREN-002,Rev.0,"MultipleLinePipeTrenchDetail"(Unverified)

(AttachmentF)
6.12 S&L StandardSDS-E24,Rev.I,"BuriedPipes."
6.13 S&L Drawing12198-004-CWS-00I,Rev.5,"PipingandInstrumentationDiagramCirculatingWater

System"(Unverified)(AttachmentA).
6.14 S&L Drawing12198-004-RWSS-004,Rev.2,"ConceptualIntakeStructureGeneralArrangement"

(Unverified)(AttachmentB).
6.15 EnvironmentalProtectionAgency(EPA)Rille316(b).DatedJune16,2006.
6.16 S&L Drawing12198-004-CWS-002,Rev.2,"ConceptualCirculatingWaterPumphouseGeneral

Arrangement"(Unverified)(AttachmentC).
6.17 S&L Drawing12198-004-CWS-003,Rev.3,"ConceptualRetentionBasinGeneralArrangement"

(Unverified)(AttachmentD).
6.18 S&L Drawing12198-004-CWS-015,Rev.I,"ConceptualDischargeDetail"(Unverified)

(AttachmentN).
6.19 ACI 318-05& ACI 318R-05,"BuildingCodeRequirementsforStructuralConcreteandCommentary,"

ACI Committee.
6.20 AISC,13thEdition,"SteelConstructionManual,"AmericanInstituteofSteelConstruction,Inc.
6.21 ResponsetoRFINo.EPR 08-170fromPaulC RizzoAssociates,Inc,dated05-08-08(AttachmentS).
6.22 S&L InternalDesignInformationTransmittalDIT-BBNPP-003,dated4/28/08,"WaterandSoil

ChemistryParametersforBuriedCommodities"(AttachmentR).
6.23 HydraulicInstituteStandardsforCentrifugal,Rotary& ReciprocatingPumps.TwelfthEdition.

(AttachmentH).
6.24 S&L Drawing12198-004-CWS-014,Rev.I,"ConceptualElectricalOne-LineDiagramCircWater

Pump House"(Unverified)(AttachmentM).
6.25 S&L Drawing12198-004-RWSS-005,Rev.2,"ConceptualElectricalOne-LineDiagramIntake

StructureforCWS andRWSS" (Unverified)(AttachmentL).
6.26 Benson,A.1.andD.Raikow.2008.Dreissenapolymorpha.USGS NonindigenousAquaticSpecies

Database,Gainesville,FL.
6.27 S&L Drawing12198-004-HV-002,Rev.0,"ConceptualPiping& InstrumentationDiagram

CirculatingWaterPump HouseHeatingandVentilation"(Unverified)(AttachmentQ).
6.28 S&L Drawing12198-004-HV-00I,Rev.0,"ConceptualPiping& InstrumentationDiagramCWS

Makeup& RWS Pump HouseHeating& Ventilation"(Unverified)(AttachmentP).
6.29 ThermalPlumeStudiesintheSusquehannaRiverattheDischargeDiffuseroftheSusquehannaSteam

ElectricStation1986-87.EcologyIII,Inc.
6.30 Notused.
6.31 EmailfromSPX date5-16-08regardingcoolingtowerairflowrates(Unverified)(AttachmentT).
6.32 EmailfromJohnDalton(SPXMarley)toRichardPospiech(S&L),6/25/2008(AttachmentU).
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7.0 CONCLUSIONS AND RECOMMENDA nONS

ThespecificationsforpumpsandpipingintheCirculatingWaterSystemaresummarizedinthetablebelow:

d P' .fCWSPT bl 701 Sa e . - ummary0 umpsan Ipm
Flowrate(each) Pipe TDH HP (each)

CWS Pumps(4-25%) 220,180gpm 132-inchConcrete* 126ft(55psi) 9,000HP

• CWS Blowdown 8,700gpm 18-inchCarbonSteel - -

CWS MakeupPumps
13,100gpm 30-inchCarbonSteel 421ft(182psi) 1,800HP

(3-50%)

24-inchCarbonSteel - -

RetentionBasinDischarge 9,370gpm 24-inchConcrete - -

26-inchHDPE - -

*Note:Two pipelInes,concretebelowground,carbonsteelaboveground.

Theintakestructureutilizesabargrating,atrashrake,dual-flowtravelingscreens,andscreenwashpumps.
CWS makeuppump operationisautomaticallycontrolledwithinputfromthecoolingtowerbasinlevel.

TheCWS pumphouseutilizesabargratingandatrashrake.TheCWS pumpsprovideboththecirculating
waterandtheCWS blowdown.CWS blowdownflowtotheretentionbasiniscontrolledbytheblowdown
controlvalvewhichismodulatedusinginputfromthecoolingtowerbasinlevelinstrumentationandMCR
inputformaintainingthedesiredwaterchemistry.

Theretentionbasinis451'x225'x9'andhasavolumeofapproximately910,000fe(6,800,000gal).

Threepotentialretentionbasindischargepipeoptionsaredescribedabove.Thefinalselectionshallbemade
duringthedetaileddesign.

Thedischargediffusercreatesalargemixingzoneinordertomeetmaximumsurfacetemperature-rise
limitations.
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8.0 ATTACHMENTS

A CWS PipingandInstrumentationDiagram
B IntakeStructureLayout
C CWS PumphouseLayout
D RetentionBasinLayout
E SinglePipelineTrenchDetail
F MultiplePipelineTrenchDetail
G Ingersoll-DresserPump Brochure
H HydraulicInstituteStandardsExcerpt
J FlowservePump Brochure
K SiemensTravelingScreenBrochure
L IntakeStructureElectricalOne-Line
M CWS PumphouseElectricalOne-Line
N DischargeDiffuserLayout
P IntakeStructureHV AC P&ID
Q CWS PumphouseHV AC P&ID
R S&L InternalDIT-BBNPP-003
S ResponsetoRFIEPR-08-170
T AirFlowRate
U EmailonCoolingTower
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AttachmentA: CWS PipingandInstrumentationDiagram
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AttachmentB:IntakeStructureLayout
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Type APKD, APKC, QLQ(
Verlica,l,MUlltistageCan Pump
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IntakeDesign

The funclionoftheintake.whetheritbe an open
channelor a tunnelhaving100 per centwetted
perimeter.istosupplyan evenlydistributedflowof
watertothesuctionbell.An unevendistributionof
flow.characterizedby stronglocalcurrents.favors
formationofvorticesand withcertainlowvaluesof
submergence.willintroduceairintothepump with
reductionof capacity.accompanied by noise.
Uneven distributioncan alsoincreaseordecrease
the power consumptionwitha change in total
developedhead.There can be vorticeswhichdo
notappearon thesurface.and thesealsomay have
adverseeffects.
Uneven velocitydistributionleadsto rotationof

portionsofthe mass of waterabouta centerline
calledvortexmotion.Thiscenterlinemay alsobe
moving.Uneven distributionofflowiscaused by
thegeometryoftheintakeand themannerinwhich
waterisintroducedintothe intakefrom the pri­
mary source.
Calculatedlow averagevelocityisnotalwaysa
properbasis for judgingthe excellenceof an
inlake.High localvelocitiesin currenlSand in
swirlsmay be presentinintakeswhichhave very
low averagevelocity.Indeed.the uneven distri­
butionwhichtheyrepresentoccurslessina higher
velocityflowwithsufficientturbulenceto dis­
couragethegradualbuild-upofa largerand larger
vortexin any region.Numbers of smallsurface
eddiesmay be presentwithoutcausinganytrouble.
The idealapproachisa straightchannelcoming
directlyto the pump. Turnsand obstructionsare
detrimentalsincetheymay cause eddy currents
and tendtoinitiatedeep-coredvortices.
Watershouldnotflowpastone pump to reach
thenextifthiscan be avoided.Ifthepumps must
be inlineofflow.itmay provenecessarytocon­
strucian open frontcellaroundeach pump or to
putturningvanes underthe pump to deflectthe
waterupward.
All possiblestreamliningshould be used to

reducethetrailofalternalingvorticesinthewake
ofthepump orofotherobstructionsinthestream
flow.
Successfulproportionsof the amount of sub·

mergence per se (See SuctionLimitations.page
67).willdepend greatlyon theapproachestothe
intakeand thesizeofthepump. The pump manu­
facturerwillgenerallyrenderadviceon specific
problemswhiletheintakedesignisstillpreliminary
ifhe isprovidedwiththenecessaryintakelayout
drawingsreflectingthe physicallimitationsof
thesite.
Complete analysisof intakestructuresis best

accomplishedby scalemodel tests(See Model
TestsofIntakespage 90).

ReportNo.SL-009498Rev.3
ProjectNo.12198-004

AttachmentH:HydraulicInstituteStandardsExcerpt

centrifugalpumps M
applications

Subjectto the qualiiicationsof the foregoing
statements.Figs.64. 65 & 66 have been con·
structedfor singleand simple multiplepump
arrangementstoshow suggestionsforbasicsump
dimensions.They areforpumps normallyoperating
in the capacityrangeof approximately3.000to
300.000gpm. Sincethesevaluesare composite
averagesfroma greatmany pump typesand cover
theentirerangeofspecificspeeds.theymust not
be thoughtofas absolutevaluesbutratheras basic
guidessubjectto some possible variations.For
pumps normallyoperatingat capacitiesbelow
approximately3.000 gpm. referto Sump or Pit
Designs(smallpumps) page 9&.
Allof thedimensionsin Figs.64. 65 & 66 are
based on the ratedcapacityof the pump at the
designhead.Any increaseincapacityabovethese
valuesshouldbe momentary or very limitedin
time.Ifoperationatan increasedcapacityistobe
undertakenforconsiderableperiodsoftime.the
maximum capacityshouldbe used forthedesign
valueinobtainingsump dimensions.

The DimensionC is an average.based on an
analysisof many pumps. Itsfinalvalueshould
be specifiedby thepump manufacturer.

DimensionB isa suggestedmaximum dimension
whichmay be lessdependingon actualsuction
bellorbowldiametersinuse by thepump manu­
facturer.The edge of thebellshouldbe closeto
theback wallofthesump. When thepositionof
theback wallisdeterminedby thedrivingequip­
ment or the dischargepiping.DimensionB may
become excessiveand a "false"back wallshould
be installed.

DimensionS isa minimum forthesump width
fora singlepump installation.Thisdimensioncan
be increased.butif itisto be made smaller.the
manufacturershouldbe consultedora sump model
testshouldbe runtodetermineitsadequacy.

DimensionH isa minimum valuebased on the
"normallow waterlevel"at the pump suction
bell,takinginto considerationfrictionlosses
throughthe inletscreenand approachchannel.
Thisdimensioncan be considerablylessmomen­
tarilyorinfrequentlywithoutexcessivedamage to
thepump. Itshouldbe remembered,however.that
thisdoes not represenl"submergence."Sub­
mergence isnormallyquotedas dimension"H"
minus"C."Thisrepresentsthephysicalheightof
waterlevelabove thebOllomofthesuctioninlet.
The actualsubmergenceofthepump issomething
lessthanthis,sincetheimpellereye issome dis­
lanceabove thebollomof thesuctionbell.pos­
siblyas much as 3 to4 feel.For thepurposesof
sump designin connectionwiththischart.itis
understoodthatthe pump has been selectedin
accordancewithspecificspeed charts.Figs.54.

85
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mcenlrllugalpumps
. aoplicalions

55,56 and 57.thesubmergencereferredtoherein
havingtodo onlywithvortexingand eddyforma­
tions.

DimensionsY and A arerecommended minimum
values.These dimensionscan be as largeas
desiredbut shouldbe limitedto the restrictions
indicatedon the curve.Ifthe designdoes not
includea screen.DimensionA shouldbe con­
siderablylonger.The screenorgatewidthsshould
notbe substantiallylessthanS.and heightsshould
notbe lessthanH. Ifthemain streamvelocityis
more than2 feetpersecond.itmay be necessaryto
conslructstraighteningvanes in the approach
channel.increaseDimensionA. conducta sump
model testof the installation.or work out some
combinationofthesefactors.
DimensionS becomes thewidthofan individual

pump cellorthecenter-to-centerdistanceoftwo
pumps ifno divisionwallsareused.
On multiplepump installations.therecommended

dimensionsin Figs.64.65 and 66 alsoapplyas
notedabove.and thefollowingadditionaldeter­
minantsshouldbe considered:

Fig.67a.Low velocityand straight-lineflowto
allunitssimultaneouslyisthefirstrecommended
styleofpit.Velocitiesinpump areashouldbe ap­
proximatelyone footper second.Some sumps
withvelocitiesof 2 feetper second and higher
have givengood results.Thisis particularlytrue
wherethedesignresultedfroma modelstudy.Not
recommended wouldbe an abruptchange insize
ofinletpipetosump orinletfromone sideintro­
ducingeddying.

Fig.67b.A number ofpumps inthesame sump
willoperatebestwithoutseparatingwallsunless
allpumps arealwaysinoperationatthesame time.
inwhichcase theuse ofseparatingwallsmay be
beneficial.Ifwallsmustbe used forstructuralpur'
poses.and pumps willoperateintermittently,leave
flowspacebehindeachwallfromthepitfloorup to
at leastthe minimum waterleveland the wall
shouldnotextendupstreambeyondtherimofthe
suctionbell.Ifwallsareused.increasedimension
"S"by thethicknessofthewallforcorrectcenter­
linespacing.Round or"ogive"endsofwalls.NOT
recommended is the placementof a number of
pumps aroundtheedge ofa sump withorwithout
dividingwalls.

Fig.67c.Abruptchangesinsizefrominletpipe
or channelto pump bay are not desirable.A
relativelysmallpipeemptyingintoa largepump pit
shouldconnecttothepitwitha graduallyincreas­
ingtapersection.The angleshouldbe as largeas
possible,preferablynotlessthan45 degrees.With
thisarrangement,pitvelocitiesmuch lessthanone
footper second are desirable.Especiallynot
recommended isa smallpipedirectlyconnectedto

86
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a largepitwithpumps closetotheinlet.Flowwill
haveexcessivechangeofdirectiontoget~most
of the pumps. Centeringpumps in the pitleaves
large"vortexareas"behindthepumps whichwill
causeoperationaltrouble.
Fig.67d.Ifthe pitvelocitycan be kept low

enough (belowone footpersecond),an abrupt
changefrominletpipetopitcan be accommodated
ifthelengthequalsorexceedsthevaluesshown.
Itisassumed thatas ratioW/P increases.theinlet
velocityat"P"willincreaseup toan allowedmax­
imum ofeightfeetpersecondatW/P=lO. Pumps
"inline"arenotrecommended unlesstheratioof
pitto pump sizeisquitelarge,and pumps are
separatedby a generousmarginlongitudinally.A
pitcan generallybe constructedatmuch lesscOSt
by usinga recommended design.
Fig.67e. 'tis sometimes desirableto install

pumps ,intunnelsor pipe lines.A drop pipeor
falsewellto house thepump withvaned inletell
facingupstreamwillbe satisfactoryinflowsup to
eightfeetper second.Withoutthe inletell.the
pump sectionbellshouldbe positionedat least
two pipe(vertical)diametersabove thetopofthe
tunnel.nothung intothe tunnelflow,especially
withtunnelvelocitiestwofeetpersecondormore.
Thereshouldbe no signsofairalongthetopof
tunnel.Itmay be necessarytolowerthescoopor
insiston minimum waterlevelinverticalwell.

Note:The foregoingstatementsapply10 sumps
forclearliquid.Forfluid-solidsmixturesrefertothe
pump manufacturer.
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cenlrlluualpumpsM
applications
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RECOMMENDED SUMP DIMENSIONS IN INCHES

See explanatorynOlesinText.Pages 85 and 86.Figuresapplytosumps forclearliquid.Forfluid·solidsmixtures
refer(0Ihepump manufacture..

Fig,64
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SUMP DIMENSIONS VERSUS FLOW
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cenlrilugalpumpsM
apPlications

MULTIPLE PUMP PITS

V. = 21ps & UP

IF A = LESS THAN
80

-4-

..,.--

-

S

W = 5D OR MORE. OR
v,= O.2lpsOR LESS AND
L = SAME AS CHART TO LEFT
S = IS GREATER THAN 40

v= 21ps

o
®
oOA

NOT RECOMMENDED

Fig.670

Fig.67E

Fig.67C

Fig.678

Fig.67A

>MIN a: =450

V.S~ 1';'TO 20

v,~ lIpsOR LESS

RECOMMENDED

---

--ADD WALL THICK·
NESS TO <t DIST.

_ ROUND OR OGIVE
WALL ENDS. GAP
AT REAR OF WALL

APPX.0/3

'NJP 10 1!t1.0
30 60 70

The Dimension"D"isgenerallythediameterofthe
suctionbellmeasuredattheinlet.Thisdimension

may varydependingupon pump design.Referto
the pump manufacturerforspecificdimensions.

NOTE: Figuresappl)'[0sumps forcleotlrliQuid.Forfluid-solidsmi)llru~ retef10 thepump manule:cluro.r.
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Flow5elVe'SVTP verticalturbinepump isa diffusertypesil1gleormultiplestagedeSignfor

conllnuousserviceinweipitand deep wellapplications.Wilhmore than300 bowland

impellerdesigns,lheVTP pro'/desunsurpassedhydrauliccoveragetoensurethebest

pump selectionfora widevarietyofservices_

...cClicktoenlarge
IImageavailable

Brands:ByronJackson,lOP,WesternLand Roller,Worthmgton

Applications:Agnculture,CoolingWater,CirculatIOn

CirculatingWater,CargoLoadingand Unioadlllg,Condenser

Cooling,Deep Well,EssentialServiceWater floodProtection,

GeneralPurposeWaterCooling,WaterSupply,Water

Treatment,Irrigation,Marine,Mining,Municipal,Pulpand

Paper,Power Generation,ScreenWash Sewage.Sump

Service,Snowmaking,Stom1 W<lter,Ut.illly,Wei Pit

Industries:BOilingWaterReactorsNon-safety.BOilingWater

ReactorsSafety.Construction,CoolingSyslems,GaolingWater

-Metals,Desalination,Dewatering& WaterSupply,Flood

Control,Ground terDevelopmentand Irrigation,

MiscellaneousServiCes,OEM, ProductsPipeline,Pressurized

WaterReactors-Non-safety,PressurizedWaterReactors­

Safely,Snowmaklng,UlIlihes,WaterHandlingand Treatment,

WaterSupplyand DistnbutionWaterTreamlenl

Standards:

Mise:

Enclosedand Semi-OpenImpellersaredesignedformaximum coverageofall

appllcalions.

SuctionBellisdeSignedtoproVIdeeffiCientliqUidow mto theeyeofthefirststage

ImpellBf

BowlBearings.withhighlengthtodrameterrallo.on eithersideoftheImpellerproVide

91d supportorthebowlshaft.

OptionalBowland EnclosedImpellerWear RingsprOVidemeans torenew
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clearancesand pump efflciency_
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Open lineshaftConstruction,orEnclosedOilLubricationforbetterlubricationof

Iineshattbeanngsinabrasiveservices

Features:

Engineeeredmodelsto160000 m 3/h(750000 gpm)

Lineshaftbearingtubncationoptions

Producllubricalion

Oillubrication(alternativelubricantsavailable)

Driveoptions

Dryorsubmersibleelectricmotors
Variablespeeddrive

EnginesWithnghtanglegears

Steam turbines

Choiceofbearingmatenals

Metal

Rubber

Carbon

Composite

Otherconfigurations

VTP doublecasingwithoptionalAPI610design

VTP-WUC doublecasingtoAPI 610,ASME Code Section\illland IX,German

PressureVesselAssociation(AD)and otherinternationals!andars

Operatingparameters

Pressuresto150bar(2175pSI)

Temperaturesfrom-200'C(-325'F)to300'e(570'F)

Sizesto1371',mm (55in)

Seltlllgsto365 m (1200tt)

VTP VerticalTurbine,Wet PitPump Chart
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VTP
VerticalTurbine,Wet-PitPump
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Pump SupplierTo The World
Flowserveistiledrivirlgforceintileglobalindustrial

pump marketplace.No otllerpump companyintile

worldlIastiledeptllorbreadtllofexpertiseintile

successfulapplicationofpre-engineered,engineered

andspecialpurposepumps andsystems.

LifeCycleCost Solutions

Flowserveisprovidingpumpingsolutionswhichpermit
customerstoreducetotallifecyclecostsand improve

productivity,profrtabilityand pumpingsystemreliability.

MarketFocused CustomerSupport

Productand industryspecialistsdevelopeffectiveproposals
and solutionsdirectedtowardmarketand customerprefer­

ences.They offertechnicaladviceand assistancethroughout
eachstageoftheproductlifecycle,beginningwiththeinquiry.

Broad ProductLines

Flowser.'eoffersawiderangeofcomplementarypump
types,frompre-engineeredprocesspumps,tohighly

engineeredand specialpurposepumps and systems.
Pumps arebuilttorecognizedglobalstandardsand

customerspecifications.

Pump designsinclude:

•Singlestageprocess
•Betweenbearingsinglestage

•Betweenbearingmultistage

•Vertical
•Submersiblemotor

• Rotary
• Reciprocating

•Nuclear
•Specialty

PageJ4ofJ8

ProductBrands ofDistinction

ACECTM CentrifugalPumps

Aldric!J@Pumps

ByronJackson@Pumps

Cameron!lPPumps

Durco@ Pumps

Flowserve'!l'Pumps

IDp!lPPumps

Jeumont-ScI1l1eider'"Pumps

PacificiIIJPumps

PleugeriIIJPumps

Scienco!lPPumps

Sier-Batll!lPRotaryPumps

TKLTM Pumps

United®CentrifugalPumps

WesternLandRoller®IrrigationPumps

Wilson-Snyder@Pumps

Wortllington@Pumps

Wort/JingtonSimpson®Pumps



UnistarNuclear
ConceptualDesignoftheCirculatingWaterSystem
BellBendNuclearPowerPlant

UnequaledHydraulicCoverage
and DesignFlexibility

TileFlowserveVTP isasinglecasing,diffusertype

verticalturbinepump. FlowserveVTP pumps are

installedinwet-pitordeep wellapplicationswi/ere

NPSH availableisample.Flowservemanufacturesone

oftheworld'smostcomprellensivelinesofmixedflow

verticalturbinepumps toensuretilebestpump

selectionfora widevarietyofservices.

EngineeredFlexibility

VTP pumps areavailableinawidevarie~f ofconfigurations.

constructionsand materialstosuitapplicationrequirements.
Among theoptionsare:

•Open orenclosedlineshaftconstruction
•Enclosedorsemi-openimpellers,keyedorcolletmounted

•Bowland enclosedimpellerwearrings
•Castironorfabricatedsteeldischargeheads
•Sealingconfigurationsforopen lineshaftconstruction
- Packed boxwithflexiblegrapllitepacking

- Singleordualmechanicalseal

•Sealingconfigurationsforenclosedlineshaftconstruction
- Enclosingtubetensionassemblyforoillubrication
- Waterinjectionpackingassembly

•Abovegroundorbelowgrounddischargeflanges

•Multipledrivers
- Electricmotors,solidorhollowshaft
- Engineswithrightanglegeardrives

- Steam turbines

•Separateaxialthrustbearingassembly
•Standardand ISO 13709iAPI610(VS1),latest
editionconfigurations

ReportNo.SL-009498Rev.3
ProjectNo.12198-004

AttachmentJ:FlowservePump Brochure

flowserve.com

ComplementaryPump Designs

Applications

•Municipalwater

• Irrigation
•Generalindustrial

•Snow making
• Powergeneration

•Oiland gas production
•Hydrocarbonprocessing

•Mining
•Stormwater
•Sump serlice

Rebowl Services

Flowservecan revitalizetheperformanceofaged
VTPs and reducetotaloperatingcosts.Whetherfor
competitororFlowservepumps,upgradeswillreduce

powerconsumption,downtimeand maintenancecosts
whileextendingthepump life.

ComplementaryPumps

Flowserlealsooffersthesecomplementarypumps:

•VCT verticalmixedflowpumps
•Oland OlO singlecasing,doublesuction,
twinvolutepumps

•WUJ ISO 13709iAPI610 (VS1)vertical,
multistagesinglecasingprocesspump

•AFV verticalaxialflowpump
•VPC verticalturbine.doublecasingpump
• lNN betweenbearing,axiallysplit,singlestage,

doublesuctionpump

PageJ5ofJ8
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The VTP isa single

casing,diffusertype,

singleormultiplestage

verticalturbinepump designedfor

continuousdutyina varietyofwet-pitand

deep wellapplications.Itsextraordinarily

broadhydrauliccoverageiswell

complementedbyitsversatility

OperatingParameters

•Flowsto13 600m3/h(60000gpm)

•Headsto700m (230011)
•PressurestotOO bar(1450psi)
•Temperaturesfrom-45°C(-50°F)
to200·C(400°F)

•Sizes150mm (6in)to1375mm (55in)
•Settingsto365 m (120011)

ProductLubricationuMizesopenIineshaft

constructionallowinglineshaftbearingsto
be lubricatedbypumped tiquid

ThreadedCotumn Pipeminimizeswellpump
c.1singdiameter

DischargeHead withASME Class125or250flat
faceflangesmoothlymoves thepumped liquid
intothedischargepiping.Italsofunctionsasa

driYermountingbase

PrelubricationConnectioutoan external
lubricationsourceisa'iailablefordeepsetpumps

EnctosedorSemi-openImpel/ersaredesigned
formaximum coyerageofallapplications

LockCol/etsproYidean interferencefitbetween
thebOH1 shaftandimpellertoholdtheimpeller
securelyinplace.Keyedimpellersarestandardfor

500mm (20in)andlargermodelsandoptional
on othersizes
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VerticalHal/ow
ShaftMotorallows

thepump headshaftto
extendthroughthemotorand

proyidesimpellerclearanceadjust­

mentwittlan adjustingnutlocatedatthe
topofthemotor.A two-pieceheadshaft

withamotorstandisavailableforlow
oyerheadsites

High-PressureStuffiugBox for1V0rking

pressuresup to20 bar(300psi).Low

andextrahighpressurestuffingboxes
,1realsoavailable

BearingBracketswi/hRubberLiueshafl

Bearingsfitbetweenthecolumnsections

tomaint.1inalignmentandarespaoedto
proYideadequateshaftsupportAlternative
bearingmaterialsay,1ililble.Bearing

bmcketsareintegraltocolumnpipes
40 mm (16in)andlarger

DischargeCase withhydraulicadapter

ensuresefficienttransferofflowto
yariouscolumnsizes

BowlaudBel/Bearingswithhighlengtll­

to-diameterratioon eithersideofthe
impellerproYiderigidsupportfortile

bowlshaft

SuctiollBel/providesefficientflowof
liquidintotheeye ofthefirststage

impeller.A suctioncaseisprovidedfor
wellpump applications

Sand Col/arpreventsgritfromentering

tilesuctionbellbearing

BasketStrainerexceedsHydraulics
Instituteparameters.Cone strainers

arepro'lidedfordeep wellinstallations
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EnclosBdOilLubricationisolatesthelineshaft
andbearingsfromthopumped liquidminimizing
maintenanceinabrasiveservices.Alternative
lubricantssuchascleanwaterorgreasecanalso

be usedwithenclosedlineshaftconstruction

HBSvy-OutyOischsrgBHBBd withASME Class

150,300or600raisedfaceflangesprovidesa
rigidandstablesupportforhighhorsepower
drivers.Themiteredelbowreducestheinternal
frictionlossandturbulence.Castirondischarge
headsareavailableto500mm (20in)discharge

AlignmBntSCfflWSallowpositioningoflarger
framesizemotorson thedischargeheadforfinal

alignmentofthepump andmotorshafts

Rigid,AdjustablBFlangBdCouplingprovides

accurateimpellerclearanceadjustmentandshaft
stability.A spacercouplingallowsaccesstothe
mechanicalsealwithoutremovingthemotor

EnclosBdImpBIlBrprovidescloserunningclear­
ancewiththebowltomaintainefficiencyovera

broadoperatingrange.Fullrangeofsemi-open
impellersisavailableforparticularapplications

KByed ImpBl/efSpositivelylockedtotheshaft
eliminateshafttoimpellermovement.Stainless
steelsloffedkeyspreventradialmovementwhile
thestainlessstoelsplit-ringkeyspreventaxial

movement Colletmountingisstandardfor
impellersup to460mm (18in)
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flowserve.com

SeparateSlBelSolBpla1Ballowsgrouting
andlevelingofthepump dischargehead

withoutpermanentlyanchoringit.The
pump canbe removedwithoutdisturbing

thefoundation

RangBd ColumnPipBcontainsthe

pressurebeinggeneratedbythepump
andhasarabbetfitbetweentheflanges
tomaintainalignment

EnclosingTube provideslineshaft

protectionfromthepumped liquid.
UneshaftbeaJingsarespacedat1.5m
(5ft)intervalstoprovideadequate

lineshaftsupport

EnclosingTube Stabilizsrisintegrally
weldedtothecolumnpipetomaintain
therigidityandthealignmentofthe
enclosingtube.Rubberstabilizersare

usedon columnsizesto355mm (14in);
steelstabilizersfor400mm (16in)

andlarger

TensionBBsringholdstheenclosingtube

andlineshaftbearingsinalignment.It
alsoprovidosachamberforthelubricant

asitenterstheonclosingtubo

OischargeCasB WithBypassPoriallows

positiveflowoflineshaftbearinglubricant
intotheenclosingtube
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Betow
Ground
Of8ehlfge

Above
• Ground

Of8eh,rge

DischargeConfigurations

When usingafabricateddischargedesign,

VTP pumps areavailablewithaboveorbelow
grounddischargeflangestosuitsiteconditions.

API610 CompliantFeatures

•Weld neckflanges
• Precision,rigidadjustableflangedspacercoupling

•Sealchamberwithiackscrews

•Studsand nuts
•a-ringconstruction
•One-piecepump shallup to6 m (20It)
•Dynamicallybalanced,keyedenclosedimpellers

• Pinnedwearrings
•API 610 forcesand moments

IntegralAxialThrustBearingAssembly

The axialthrustbearingassemblywithstandsthetotal
hydraulicthrustas wellas therotorweight.Se~-Iubricating
anti-frictionbearingsareutilizedforstandardapplications.
The integralaxialthrustbearingassemblyisavailableon

VPG pumps withlEG motors.

VTP Range Chart
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SIEMENS
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Trashrake
removes

heavydebris.

We havedecadesof
exr>eriet'cesolving
highvolumewater

inlBker>roblems
undervaryingsite

condl;:iol1s.

Rex and Link-BeltIntakesystemslead

theindustry

Withthousandsofourtravelingwaterscreenssup­

pliedtopowergenerators,municipalitiesand other

industriesoverthepastcentury,we aretherecog­

nizedleaderinthewaterintakeindustry.Our intake

screeningsystemsprovideclean,debris-freeraw

waterwhileminimizingecologicalimpacts,reducing

maintenanceproblems,and extendingservicelife.

A completesystemfromSlopgates

through cantroIs

StoplogsJgatespreventwaterfromenteringthe

channelduringdown-streammaintenance.Sarracks

captureroughand largerd bristopreventitfrurr!

reachingthefinermesh ofthetravelingwater

screen.These racksarecleanedby trashrakes,either

stationaryortraversing.

Choose fromseveraltypesoftravelingwater

screenstocapturefinedebris.Inaddition,we offer

a dependable,user-friendlycontrolsystemforcom­

pleteand closely-calibratedcontroloftheentire

screeningsystem.

We alsoprovideaillheancillaryequipment,from

pumps toauxiliarystrainers,trashbasketsand sta·

tionaryscreens.And -beforewe leaveyour

site-we can arrangefortrainingforyour

operatingpersonnel.
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A Rex"fishscreen

installationdesigned

withtheberl€fi~ of

ourfull-scalelisl,lab­

oratory.

New tech"ologiesforfish

protectionsuchasour
uniqueintegralfishbuck­

e~s area prover!way to

minimizetheadverse

impacton marinelife.

Our ModifiedRistrophsystem meets

environmentalstandards
Coolingwaterintakesystemsarethe

highlyvisibleobjectofSection316(b)of

theCIean Wa terAct.These standards

mandateveryspecificrequirementsforall

areasofintakestructureoperation.

We'vebeen designing,testingand improv­

ingfishprotectionsystemssincethelate

1960's;longbeforethecurrentregula­

tionswere conceived.

ReportNo.SL-009498Rev.3
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As a result,ourModifiedRistrophfish

handlingintakescreensystemsare all

abletomeet thenew rules.

Whetheryou need toplana new intake

systemora retrofit,you'llbenefitfromour

experienceand oursupport.
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Cen~f flo'.\'St.~ t-f.O$

No malterwhatthesiteconditionOr specification,we have

therightwaterscreentomeetyourneeds.

ThroughFlowTraveling WaterScreens
havesubmergedscreensurfacesperpendiculartotheintake

Row. Theycollectand carrydebrisupwardwhereitisflushed

intoa debristrough.Screenwidthsrangefrom2 to14 feel

(610to4267 mm) withverticalcentersfrom8 to100+feet

(2440rnrnto30 m).Screenmesh openingsaresizedaccord·

ingtocustomerrequirementsand siteconditions.

DualFlowTravelingWaterScreens
areessentiallyThroughFla.'\!systemsturned90 degrees,put­

tingthescreensurfacesparalleltotheintakeflow.Thisdou­

blestheeffectivescreeningareaand reducespossibledown­

streamdebriscarryover.Italsoallowstheuseof

finerscreenmesheswithoutincreasingRow velocity.

DualFlowRetrofits
allowan existingThroughFlowscreenwelltobe easilycan·

vertedtoDualFlowoperation.CurvedRow diverterplateson

bothsidesofthenew DualFlowscreenengagetheexisting

embedded guidewaysand createthe"doubleentry/single

exit"flowpattern.

CenterFlowScreens
aresimilartoDualFlowtravelingscreens,butdirecttheflow

frominsidetotheoutsideofthescreen.Sideplatesblockthe

flowalongtheouteredgesofthechanneland directitinward

tothescreen.Debrisisliftedtothetopand flushedaway by

waterand gravity.
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Ou rdivers!indand fix

poteNialtroublespots.
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Service- thedetailsthatmake
thedifference
As good as ourproductsare,theyworkina

toughenvironmentand soonerorlater,they

need some attention.That'swhen our

advantagesbecome even more obvious.Our

serviceteam diversgettothebottomofthe

problem-literally.Once there,theyreplace

orrepairwhatever'sneeded.Whileon site,

ourserviceteamscan alsoinspecttheentire

installationtodetectand preventproblems.

Our aftermarketserviceteam isknown for

beingpreparedand responsive.We maintain

extensiveinventoriesofpartsforourRex:',

Link·Belt@and Royce'"screenbrands.These

p<Jrts- baskets,framework,drivesystems,etc.

- aretheSUrl'ecomponentsthatwentinto

youroriginalsystemand theirperfectfitand

functionwillreturnyoursystemtooriginal

condition.Throughyearsofcontinuing

researchand development,hasalsodevel·

opedand made availableotherupgrades

and improvementstoourscreeningtech­

nologies.

Butwe'remore thanrapid·responserepair

experts.We'realsopreventativemainte­

nancespecialists.We can developa program

tailoredtoyourneeds,conductscheduled

muir1tenanceand provideyou withthe

detuilsofeveryinspection,repairand rec­

ommendation.

PageKS ofKS

FieldServices

• Divingand topsideinspec­

tions

• SCreen repair';andadjust·
ments,wetordry

• SCreen InstallingoreKtraCl­

ing

• 'r\lAb!welldeanlng

• Barrackrepair

• Implementingannualmain·
tenancecontracts



t
l
i
n
c

~
g

2
.

to
~~

(1
)
"
0

t
:
;

8
.
2
Z

~
:
:

z
...

..(')
:
:
o
~

!l
~f
:l

(1
)
_
.

f:
l<
§

'
"
0
0

o
.
.
.
,

:
;
:
:
~

-
:
:
r

~
(1
)

'"
On

[
~.

~
:
:
[ JJ
'

~ ~ ~ ..
,

\
/
J

'
< '" ~ 3

;J
>

~ ~ ~ ;a r 5
' i- (1) \
/
J

;
:
l
:
l

~
(1
)

2
"
0

(
'
)

0

E;'
"O~

(1
)
a

0
t'
!1
'-
="
.
.

-
(
1
)
\
/
J

~
Q.
r

~
Z

I

~.
0
g

-'
.J
I

Ia
:.
..
.

:
f

=
.
J

O
N
\
O

:
:
:
1
-0
0

(
1
)
\
O
;
:
l
:
l

r
.
-
C
(
O
(
1
)

5
'
g

:<
(
1
)
+
-
-
W

2

2
.

TH
E

l
'
C
C
LO
AO
S

AL
SO

I
N
C
L
U
D
E
S

'
t
A
L
V
E
S
,
HV
AC

U
N
I
T

HE
AT
ER
S.

AN
D

OT
HE
R

~8
0V

LO
AD
S.

3
.

C
O
N
C
E
P
T
U
A
L

D
E
S
I
G
N

I
N
C
L
U
D
E
S

6
.
6
.
c
vH
l
T
Q
R
S

S
T
A
R
l
i
N
G

AC
RO
SS

FU
LL

L
I
N
E

YC
l.
.T
AG
E.

.
.
.T

HE
6
.
'9
Kv

S
w
l
TC
HG
EA
R

FE
ED

BR
EA
KE
RS

AR
E

IN
TE
RL
OC
KE
D

WI
TH

T
I
E

BR
EA
KE
R4

ON
Ly

TW
O

BR
EA
KE
RS

CA
N

BE
CL
OS
ED

AT
AN
Y

T
I
J
o
£
.

5
.
r
N
O
R
I
"
'
W
.
.
L
Y
)2

OU
T

OF
3

CW
S

I'
WC
EU
P

PU
ro
FS

WI
LL

Ru
N

AT
A

T
I
I
'
£
.

1
3
.
8
K
V

U
N
D
E
R
G
R
O
U
N
O

C
A
B
L
E

(
.
.J
5
.
0
0
0

F
T
I

1
3
.
B

K
V

U
N
D
E
R
G
R
O
U
N
D

C
A
B
L
E

(
"
1
5
.
0
0
0
F
T
I

F
R
O
M

B
B
N
P
P

(
B
U
S

A
S
S
I
G
N
M
E
N
T

B
Y

A
R
E
V
A
)

F
R
O
M

B
B
N
P
P

(
B
U
S

A
S
S
I
G
N
M
E
N
T

B
Y

A
R
E
V
A
)

r---
-±~~

~~~~
~---

----
---1

~~'-
----

-±Li
'J~~

l~~f
i:"

,
l
'

NC
I
N
D
O
O
R

1:
'

NC
~}
-

-
-
C
O
N
T
R
O
L

-
TO

S
U
P
E
R
V

I
S
O
R
Y

P
A
N
E
L

~}
-

-
-

1

I
6
.
9
K
V

SW
GR

r
ND

~
6
.
9
<
V

SW
GR

I
1

1
-

1
1

(~
0
)
)

1
1

I
1
:

1:
'}

-~
C
O
N
T
R
O
L
S

_
1:
'}
-~

1:
'}

-~
1
:
'
}
-
~
!
r
-
~

1:
'}

-~
1'

}-
~

I

J,~
~~~~

~:::
~ISO

R~~
~~

~
~

~
l~
:

~
®

~
:
_
-
-
-
-
-
-
-
-
-
-
-
-

1
8
0
0

1
8
0
0

5
5
0

CW
S

Io
V\
KE
UP

RW
SS

I
N
T
A
K
E

RW
SS

I
N
T
A
K
E

I
H
P

H
P

H
P

PU
MP

C
PU
MP

A
PU
MP

B
I

CW
S

M
A
K
E
U
P

CW
S

M
A
K
E
U
P

RW
SS

I
N
T
A
K
E

5
0
0

K
V
A

T
R
A
N
S
F
O
R
M
E
R

I
P
U
M
P

A
P
U
M
P

B
P
U
M
P

C
I

6
.
9
K
V
-
O
.
4
8
K
V

I
4
B
O
V

MC
C

I
I

-~
1-

>_
_-

--
--

-~
1>

__
--

--
-1

1-
)

-
-
-
-
-
-
-
,
-
1
)
-
-I
)

I)
I)

:
:
I
l
L

1
I

--
--
--
--
--
-&
--
--
--
--
-'

@
~~A~

~~O~
~~TI

NG
0
:

5
I

2
0

4
B
O
V
-
1
2
0
V

I
H
P

I
H
P

I
S
C
R
E
E
N
S

I
S
C
R
E
E
N

WA
SH

~
)

I
~

PU
MP

4
B
O
V

F
E
E
D
S

4
8
0
V

O
T
H
E
R

4
B
O
V

T
Y
P
IC
A
L

F
O
R

I
'
-
-
-
-
-
y
-
-
-
-
-
'

'1
-'

S
P
A
R
E

L
O
A
D
S

M
O
T
O
R

L
O
A
D
S
I

S
C
R
E
E
N
S

I
T
Y
P
I
C
A
L

(
T
Y
P
I
C
A
L
l

1
l
l
i
I
T
£
S
;

(
T
O
T
A
L

'
3
)

F
O
R
)

•
1

I
.
OL
L

K
l
1
0
R
"
"
'
SA
NO

T
R
A
N
S
f
O
R
f
o
E
R
S
I
Z
E
S
I
N
l
l
I
C
A
T
E
O

I L
(~~

~E:
LN

_WA
3~H

2
5
0
V

DC
D
I
S
T
R
I
B
U
T
I
O
N

P
A
N
E
L

(
T
Y
P
I
C
A
L
l

I
AR
E

P
R
E
l
i
M
I
N
A
R
Y

AN
O

AR
E

US
ED

FO
R

CC
NC
EP
1U
AL

D
E
S
I
G
N
.

--
-=
-..
..
..
.
-
-
-
.
-
-
0
-
-
-
-
-
.
.
-
-
-
-
-
-
-
-
-
-
-
-

-
-
I
)
)

)
1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1

:i
-t
-f
,-
-,I
:

N
O
T

N
U
C
L
E
A
R

::
r
r
:

:
S
A
F
E
T
Y

R
E
L
A
T
E
D

I~
2
5
0
V

DC
2
5
0
V

DC
I

IN
O
T

F
O
R

C
O
N
S
T
R
U
C
T

I
O
N
I

II
COBN

RlR~
Kt:~

v
Tb
o~
M~
~~
6~
Y

I
(
T
Y
P
IC
A
l
l

(
T
E
L
E
M
E
T
R
Y
)

I
l

P~
N~
L

J

~
-

~.
.~

-
t~
.l
~s
~f
~~
~

~
I
N
T
A
K
E

S
T
R
U
C
T
U
R
E

.
.
.

.
.

I
(
,

FC
fI

CW
S

AN
I

RW
SS

.
.

I
B
£
l
L
B
O
I
l
f
l
.
C
L
E
A
R
I"
Ol
lE
RP
U
l
N
T

2
1
!
l
l
-
0
l
M
.
M
S

L
P
f
N
N
S
T
L
'
t
A
N
l
l
l

.
-

'
"
0

~ ~ t"
"" - g, t"
""



.
!
!
'

I
•

I
!

I
I

t
o
n
e
:

~
g

~.
t
o
(
).
..
..
.

f
i
l
.
ge;

:
:
l
8
'
Z

o.
.~
c

Z
'
-
(
)

c
O
~

~
~
e
;

f
i
l
_
.

e;
<§

"
1
:
l
0

o
..
..
,

::
;S
o

~
f
i
l

:
:
Q
Q

~
(=
l

;a
c [ ~. ~ ~ (
D ..
,

en '
<

rJ
l

(
D 3

;J
>

;:
::
l:

f5 [ f
i
l

:
:
l

..
..
..

~ n ~ en "1
:l

~
;;
Cl

'
0

f
i
l

:
:
r
'
0

o
0

c
;
:
I
.

r
J
l
"
1
:
l
Z

f
i
l
a

0
tT
l=
.
.

-
f
i
l
e
n

g
Q.
l
'

S.
Z
b

(
)
0

0
~
.

\
D

..
..
...
j
>
.

O
N
\
D

:
:
l
..
..
..O
O

C?
6'
6;
;C
l

l
'I

f
i
l

_
.
0
-
<

:
:
l
o
·

f
i
l
.
j
>
.
W

f.

I~Y
f~~

3.1
)~~

a~:
t

~J
:.

"
V
-
'
I
l
1

.
.-«.

-.(
.~~

-1,
:,

=.
l1
li11

,~
,l.

cll
lll

'l"
"
.
U
f
o
l
"
;
:

~.~
C<
Il
CE
Pt
3"
J"
mC
Tl
lI
c.
l1-
4,
""
"-
"0
,

D
N
E
,
l
N
E
DI
AC
RA
M

I
-
'

e
I
R
e
I
f
A
T
£
R
P
l
.
-
.Io
d.
.l
!i
I'
:

J=
=I
IE
U.K

JI
)~
~

~
~
l
~

J=
==
J

..
..!

•

IN
OT

FO
R

CO
NS
TR
UC
TI
ON
I

/NO
T

NU
CL
EA
R

SA
FE
TY

RE
LA
TE
D

6
.
9
KV

C
A
B
L
E

f
E
E
D

F
R
O
"

S
T
A
T
I
O
N

B
U
S

A
S
S
I
G
N
M
E
N
l

BY
A~
C:
VA

~"
"'
~

l
l
i
!
I
t
i
.
;

1
.
A
l
.
lI
o(
)T
OR

~p
's

AN
O

TR
4J
"i
Sr
OO
),
lE
J~

S
i
z
e
S

1~
I)

JC
H[

O
l
R
E

PA
:E
t.
!
M
f
N
&
R
"

..
.\l
O

.a
.R
E
l
.
r
S
(
l
)FC
IA

c
-
Q
o
.
,
:
e
t
p
r
l
l
o
\
t

0
£
5
1
(
;
'
,
'
,

2
.
Tt
-l
[.
we
e
LO
AD
'S

i
l
J
.
S
O!
NC
LU
DE

1-
I..

.,.
cF
L
I
t
S
.
U
t
i
l
i

K
E
A
1
£
R
S
.

C
H
E
.
M
I
C
,
l
l
.P
;
J
~

A.
ND

O
T
r
l
E
A

4
B
O
'
,
't
.
D
.
I
o
D
S
.

::
I.
CO
Nt
EP
hJ
,l
,J
"D
E!
dG
N

It
l'
C.
LU
OE
S1

J.
!~
~'

/r
ol
Cl
lO
R'
SSf,

lJ
~T
,,
,,
,,

AC
Fl
OS
s
r
I
A
L
L
l
N
(
VO
l
f
A
t
!
:
.

<1
.
/.
IC
C
H
/
.
S
A

1
.
;
l
O
/
2
0
B
vD
I
S
H
I
I
B
U
l
l
G
,
'
1P
/
.
:
N
!
LH
I)
1

I
o
l
r
S
c
£
'
U
,
f
,
N
[
O
U
S

..
.CA
.O
S

I
N
?
l
D
F
'
HO
L"
SE
.

.-
':
;~
i'
i-
n"
""
"i
rr1
3
.
8
K
V

C
A
B
L
E

F
E
r
D

I
1
.
B
KV

C
I
I
B
L
E
,
E
E
O

FR
OM

S
T
A
T
I
O
N

B
l
l
S

:l
~B

BO
r
R
O
.
.
,S
T
A
T
I
O
N

n
U
s

3
&
B
6
0

~
~

±
:-
--
--
---
--
--
--
-

--
--
--
--
--
--
--
--
--
-

-~
~~
~~
=:
::
:-
r-
~~
-:

I
"
.9

K
V
-
4
B
O
V

I
I

1
I

I
_
_
~
~

~c
.£

~T
'y

~M
~~

~'
:-

l
I

I
I

I
C
I
R
C

WA
TE
R

C
I
R
C

WA
TE
R

I
I

P
U
M
P

.
"

P
U
I
J
P
R
2

I
I

.
a
o
v
.3

P
H
A
S
E

I
I

I
I

I
.
)
)

)
I

I
I
~

l
'

1
I

I
I

1
0

-
1

C
O
N
T
R
O
L

v
-
.
L
v
1
5
K
V
A
l
I
C
H
T
I
N
G

~
I

I
I

-
TO

S
U
P
E
R
V
IS

OR
~

T
R
A
N
S
F
OR
hl
ER

I

i
:--

~
-''

'~-
---

-~,
~~'

~::
'--

---
--

-
-
-
I

i
1

'P
C
A
B
I
N
E
T

I
I

H
I

I
P
I
J
W
P

0
IS
CH
AR
GE

I
I

~
4ao

~vp
:R1

£DS
Lb
BA
°r
iS

JI;
rrJ

~R
L"
JA
OO
VS

I
I

T
Y
P
i
C
A
l
.

i
T
Y
P
I
C
A
lI

I
I

'
T
O
T
A
L
=

·1
1

~
I

I
T
Y
P
I
C
A
l
)

L
J

- I - .
"1
:l

<f
cl
f
i
l

~
I

-
..
..
..

0 ..
..
,

~

I
..
..
..

, - . -



t
o
n
e

~
8

=.
-
"
"
-
r
J
)

t
o
°
-

(
1
)
.
.
ge;

:
:
l
2
Z

Q
.
.
~
c

Z
..
..
.°

c
O
(
;
)

S?
.~

e;
(1
)
_
.

e;
C§

'
1
:
1
0

o
..
..
.,

:;
;­

(1
)
:
:
r

.
.
.
,(
1)

'
1
:
I
n

5
r
;:
f

;a
I
:
:

~ ~. ~ ~ ..
.,

i
f
J

'
< '" ~ 3

F
L
A
P

G
A
T
E

I

J
'
-
C
'

4
°
_
'
f
'

·1·
~
:
'
-

~'
~e

'

.,
.~

"'
(

J>

~C~
:S
~I

d>

:)
I
(

J
,

.
'
o
l
i
J
'

~

+

AW
WI
ll

'
.
i
T
D

F
e.
.
.
.

C
L
I
\
S
5
0

0
-
-
-
-
-
-
-
-
-
-
-

:
~"

,.
'

.
.
.
.
".

I
I

1
i

I

~
N

~
PEF

lj'
tNO

ICl
A..

4:t
1.o

/fi
6M!

'\l
lf~

~--
-,·

e.;
·-"

'··
---

t--
---

---
tf=

::"
-l.

..;
:::

V-_
--.

.!!
~:"

'-
.
..L
-
-
-
l
+
-
-
-
-
~
-
-
-
-
l

~

4

~

i

t
D
]
F
I
'
U
$
I
!
'
,
p

I
S
l
l
.
l
.
.
l
.
(
l
l
i
l

I
i
.
0
'
V
E
OB
EC

1

o ..
..
.,

z'1
:1

~ z

A
S
5
I
J
I
<
£
O
R
O
C
K

E
U
.
'
f
f
i
I
.
l
l
l
l
i

:J
> ~ ~ ::
l

-
;:
.:
l

Z
(1
)

.
.

"
0

o
0

CI
i'

:
4

°
'
1
:
l
Z

:
:
r
.
.
.
,
0

e;
02
.
.

(
J
q
(
1
)
i
f
J

(1
)~

L'

°
Z
b

.
.
.
,
.

0
;:

g~
\O

c
..
..
.~

~
N
\
O

"
"
"
"
'
0
0

L
'
\
O
;
:
.
:
l

~
0
0

(1
)

'
<
b

-<
0

0
,

g
~
w

I

NO
T

N
U
C
L
E
A
R

S
A
F
E
T
Y
-
R
E
L
A
T
E
D

I
,..

.,..
'

1
0
1
1
C
J
)
6
T
J
1
L
(
I
'
D
I

-
-
-
-
-
-

'
-
i.
.
.
.
.

-
:
:
.
.
.

C
O
N
C
E
P
T
U
A
L

0
1
S
C
H
A
R
G
E

O
E
T
A
IL

-4
~-

•
-
-
-
--
-

n
,
.
".
.
.
.
.

'
.
.
.
,
.
.
.
.
.
.
.
.
.

1
_
.
.

+

o
O
R
A
r
t
f
i
J
'
lCO
l
<
Y
<
:
N
I

P
R
O
J
E
C
T

o
CD
R

Is
s
w
-

N
U
M
l
l
E
R

DR
AW
iN
G

R
E
L
E
A
S
E

RE
CO
RD

_J
S
C
A
L
E

R
E
V
.

IO
oT
E
R
,
,
'
D
T
l
'
R
E
P
A
I
l
(
D
I

R
E
V
I
E
.
E
O

I
.
P
P
R
o
'
E
D

I
Pu
RP
OS
E

I
f
l
l
"
l

,.
ON
E

'" N '"o '" ~ '"o L..



t
o
(
'
)
e
:
:
:

~
g

~.
t
o
n
..
..

(
l
)
.
g£:
l

:
:
l
2

Z
O'
~t
::

Z
-
-n

t
:
:
O
(
i
)

!:
2.
D:
£:
l

(
l
)
_
.

£:
lC
§

'
1
:
1
0

o
..
..
,

~
So

~
(
l
)

'
1
:
1
(
'
)

or
~.

;a
=.
.

~ ..
..

~. ~ ~ @' ..
,

~ [J
'
)

@' 3

:J
> ~ [ (

l
)

;:
:.

'1
:1

..
..
..

;
:
0

:
:
l

(
l
)

.
.
.
.
'
0

~
0

(
l
)

;
:
I
.

~'
1:
IZ

2
a

!:
l

n
o
.
.
=
.
·

2
(
l
)
C
/
l

.
.
,Q
.
l
'

(
l
)
Z
b

:
:
r
:
o
o

<
:
-
~

:
J
>
N
\
O

(
'
)
-
0
0

'1
:I

~;
:O

~
I

(
l
)

«
.
-
0

<:
..
..
..0
·

O
+
>
.
w

0
"
1
;
)
"
1
;
)
>

»
:
0
»
=
1

h
e
!
i
i
»

Zg
J-

~
O
-
-
i
O
~

.
2

-
n
m

~
O
-
Z

g
'

-
-
i

'
N

r
g
-

.
.
.
.CD

t
'
1
'

~

1
2
1
9
8
-
<
l
0
4
-
-
H
V
-
o
O
l

~ 8 ~ ~

~f

I I I I I ,
E
L
E
C
T
R
I
C

!D
U
C
T

HE
AT
ER

L_<D

E
l
E
C
T
R
i
C
A
l
~

U
N
I
T
HE
AT
ER
S

TY
PI
CA
L
O
F

6
(
12

k
w

E
A
C
H

)
@

BA
TT
ER
Y

A
RO
OM

~
_
Q

E
X
H
A
U
S
T

H
V
L

FA
N

o

i
t

o g '" ~ ..

5
0
C
F
M

C
O
N
C
E
P
T
U
A
l

P
I
P
I
N
G
&

IN
ST
RU
ME
lo
fT
AT
IO
N
D
I
A
G
R
A
M

CW
S

M
A
K
E
U
P

&
RW
S

P
l
J
M
P
H
O
U
S
E

H
E
A
T
I
N
G

&
V
E
N
T
I
L
A
T
I
O
N

N
O
N

S
A
F
E
T
Y
-
R
E
L
A
T
E
D

B
E
L
L
B
E
N
D

UN
IS
TA
R

N
U
C
L
E
A
R

P
E
N
N
S
Y
L
V
A
N
I
A

N
O
N
E

'
=
I
N

3
0
,
0
0
0C
F
M

@
-
-
@

,
H

L

oD
U
C
T

M
O
U
N
T
E
D

T
H
E
R
M
O
S
T
A
T

CW
S

M
A
K
E
U
P

&.
RW
S

P
U
M
P

H
O
U
S
E

EL
-
5
2
8
'
-
0
·

CW
S

M
A
K
E
U
P

&.
RW
S

P
U
M
P

H
O
U
S
E

H
E
A
T
I
N
G

A
N
D

V
E
N
T
I
L
A
T
I
O
N

S
U
P
P
L
Y

AI
R

FA
N

T

--
--
--
,

-f
---

_.
J

@-
.-

I I I I I I

a: u

~ 2
9
,
6
0
0C
F
M

O
,
A
,

IN
TA
KE

L
O
l
N
E
R

E
X
H
A
U
S
T

B
A
C
K
D
R
A
f
T

D
U
A
l
C
O
M
B
I
N
A
T
I
O
N

L
O
l
N
E
R ..
..
..
-

o

L
a

,
;
,

0
0
'
\

or
1
'
-
:
]
1

i
i
i

i
,

i
t
i
i
'

i
•

,
L

:
:
.
.
J

I
'

,
r

,
,

I
!

I
•

I
,

I
!

I
•

~

I
I

,;
-
.I

~~ Ii

o ..
..
,

'1
:1

'1
:1

~ cr~ '1
:1



t
o
n
e
:

~
g

~.
t
o
n

..
..
.

(1
)
.g

e;
:
:
J
2
Z

o.
::

.o
~

Z
-
-n

c
:
:
O
(
D
"

Q
.
~
e
;

(1
)
_
.

::
.o
Cl
Cl

..
..
::
:

'
i
:
l
o

o
..
.,

:E
So

~
(1
)

'
i
:
l
n

[
~.

..
..
.c:
: i?
I

l ~ ~ ~ ..
..

l
/
l

'
< '" ~ 3

;J
> ~ § (1
) g t
o n ~

:
;
0

l
/
l
.g

2'
g

3
'
i
:
l
Z

'
g
.
&
.
o

O
(
1
)
l
/
l

~
Q.
l
'

(
1
)
Z
b

:
:
C
o
o

<
~
R

;
J
>
N
\
O

n
..
..o
o

'i:
l~:

;O
c
.
,
I

(1
)

(
'
.
v0

<
:

..
..
..0
·

O
"
"
"
w

F.
£'
i.

n
"
U
"
U
~

j!
':
:x
J~
=1

ne
~~

Z
m
~
n

O~
OJ
:

,
Z"

l1
~

~O
"'
Z

o
·

~

~
~

c
.
.

~~ ~'
l"
m
o ~

2
5
6
0
CF
M

E
L
E
C
T
R
I
C
A
L

U
N
I
T
H
E
A
T
E
R
S

(
T
Y
P
I
C
A
L
O
F
2)

4
I<
w
E
A
C
H

E
L
E
C
T
R
I
C
A
L
W

U
N
I
T
H
E
A
T
E
R
S

(
T
Y
P
I
C
A
L
O
F
6)

r.
::
::
:I

1
5
k
w

E
A
C
H

\
5
'

~

E
X
H
A
U
S
T

A
l
R
ti

cp
e
~

E
X
H
A
U
S
T

F
A
N
@
-
-
@

~i
H

L

C
H
E
M
I
C
A
L

T
A
N
K

R
O
O
M

....
.
.
"

..
..
..
,.

21
9

5
4
.
3
0
0
C
F
M

5
4
.
3
0
0
CF
M

2
5
6
0
'
C
F
M

cp @
-
-
@

H
L

D
U
C
T

M
O
U
N
T
E
D

T
H
E
R
M
O
S
T
A
T

T

S
U
P
P
L
Y

A
I
R
F
A
N

S
U
P
P
L
Y

A
I
R
F
A
N

~ u.
.

U ~ i'
1
1
-
-
-
-
-
-
-
1

t
I

-
,

._
--
-~

I I I I

I
~

1
+

I
ct

=
'

1+
_

I
M
O
U
N
T
E
D

i
T
H
E
R
M
O
S
T
A
T

I I

~-
--

--
l

~
J

5
4
,
3
0
0
CF
M

..
.,
..
..

5
4
,
3
0
0
C
F
M

..
..
..
..

O
A

I
N
T
A
K
E

L
O
W
E
R

O
.
A
.

I
N
T
A
K
E

L
O
W
E
R

5
4
,
3
0
0
C
F
M

-
.
,
.
.
.
.

E
X
H
A
U
S
T

B
A
C
K
D
A
A
F
T

D
U
A
L

C
O
M
B
I
N
A
T
I
O
N

L
O
W
E
R

5
4
,
3
0
0
C
F
M

E
X
H
A
U
S
T

BA
CK
DR
AF
T

D
U
A
L

C
O
M
B
I
N
A
T
I
O
N

L
O
W
E
R

-
+
-

C
I
R
C
U
L
A
T
I
N
G

W
A
T
E
R

P
U
M
P

H
O
U
S
E

E
L
-
7
5
4
'
-
{
)
'

C
I
R
C
U
L
A
T
I
N
G

W
A
T
E
R

P
U
M
P

H
O
U
S
E

H
E
A
T
I
N
G

A
N
D

V
E
N
T
I
L
A
T
I
O
N

~"
""
--
-C
O-
N-
CE
-P
TU
-A
-L
--
-I

7
r

~
P
I
P
I
N
G

&
I
N
S
T
R
U
M
E
N
T
A
T
I
O
N

D
I
A
G
R
A
M

f
\

C
I
R
C
U
L
A
T
I
N
G

W
A
T
E
R

P
U
M
P

H
O
U
S
E

H
E
A
T
I
N
G

A
N
D

V
E
N
T
A
L
A
T
I
O
N

N
O
N

S
A
F
E
T
Y
-
f
l
E
L
A
T
E
D

B
E
L
L

B
E
N
D

U
N
I
S
T
A
R

N
U
C
L
E
A
R

.
•
.-

m
.
.
.v
_

I
0
I

L
I

~
P
E
N
N
S
Y
L
V
A
N
I
A

I
1
?
!

1
W

I
i
i
i
i
i
i

,
I

.
i
i
ii
T
,

:
:
.
J

I

'i
:l

~ t
o

o ..
.,

t
o



UnistarNuclear
ConceptualDesignoftheCirculatingWaterSystem
BellBendNuclearPowerPlant

ReportNo.SL-009498Rev.3
ProjectNo.12198-004

AttachmentR:S&L InternalDlT-BBNPP-003

D.E.5IGNINFORMA nON TRANS MITTAL (DIT)

DITForm,ParlI

OriginatingOrganization

[8JSAFETY-RELATED 0 S&L [8JS&L Inlernal DITNo DIT-BBNPP-003

o NON-SAFETY-RELATED 0 Unistar o Olhcr(specify)

Planl:DNMP I8lBBNVP Unit:3 Page I of 2
----

Sysl.em CIRCULATLNG WATER. RAW WATER, AND POTABLE To
Designation WATER LINES AND BURIED EELCTRICAL CONDUITS

AND DUCT BANKS

Subject:WATER AND SOILCHEMJSTRY PARAMETERS FOR BURlED COMMODITIES

D.C.KOCUN1K GEOTECH.
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Preparer Position Preparer'sS~ Date
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Approver Position Approver'sSignature Datc

StatusofInformation:I8lApprovedforUse 0 Unverified

MethodandScheduleofVerificationforUnverifiedDrrs NA

HoldsAssociatedwithUnverificdDITs: NA

DescriptionofInformation:Informationisprovidedtodocumentvariouschemicalparameterspresentinthe
~oundwater attheBellBendsite.

PurposeofIssuance(IncludinganyPrecautionsorl.imitations):Informationforevaluationofneedforproteclive
coatingsandtvoeofcementforburiedDioesandconcretecluctbanks.

SourceofInformation:DarnfromPaulC.RiuoAssociates(allached)andthe"NatllralResourcesConservation
Service- NationalCooperativeSoilSurvey.LuzerneCounty.Pennsylvania"(Web
SurveyInformationobtainedon3/7/2008.

EngineeringJudgementUsed? [8JYes []No

ControlledReference/Documenl NA
No.:

UncontrolledReference/DocllmentNo.: NA
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Devgun.L.Anderson.N. Klaic.i\.K.Chanerii.D. Kocunik
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Unistar Nuclear
ConceptualDesignoftheCirculatingWaterSystem
BellBendNuclearPowerPlant

ReportNo.SL-009498Rev.3
ProjectNo.12198-004

AttachmentR:S&L InternalDIT-BBNPP-003

DESIGN INFORMATION TRANS MITTAL (DlT)

DITForm,Part2

DesignInfomlationTransmittal OITNo. D1T BBt'WP 003

Page 2 of 2

-

The followingisa summary ofpropertiesforthewaterchemistryforthesurfacewaterand groundwater

obtainedfromPaulC. RizzoAssociates(PCR).Itisa copyofIhefielddataobtainedby PCR as partofthe

COLA. The dataisattachedfora more detailedreview.

SUMMARY:

Groundwaterinsoil:

o pH rangesfrom5.55to7.34witha generalrangefrom5.6to6.5.

o chloridesrangefrom0.75tot3mgn.

o Sulfatesrangefrom11 to57 mgll.

o SpecificConductancerangesfrom0.048to.469mS/cm witha generalrangefrom0.1510 0.2.

WaterinBedrock:

o pH rangesfrom7.28to11.18witha generalrangefrom7.5to9.

o SpecificConductancerangesfrom0.133to0.544mS/cm witha generalrangefrom0.2to0.4.

Surfacewater:

o chloridesrangefrom3.9to27 mgn.

o Sulfatesrangefrom9.4to58 mg/1.

Thesechemicalpropertiesarebasedon watersamplesand notsoil/rocksamples.Sincethiswaterwillbe In

contactwiththeburiedcommodities,thevaluespresentedwillberepresentativeofthematerialsaroundthe

buriedcommodities.

DatafromtheNaturalResourcesConservationServiceindicatessimilartrendsfortheuppersoilspresentat

thesite.------

Thisinformationwas providedby PCR as draftinformation.Itcan be usedforevaluatingtheneed forcathodic

protectionand corrosionprotectionforburiedcommodities.No majorchangeinthesevaluesareanticipated

when lestresultson soiland rocksamplesareprovided.

See attachedpage 1 of1 forSulfatesandchloridesand pages1 through7 forthepH and othervalues.
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Unistar Nuclear
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BellBendNuclearPowerPlant

ReportNo.SL-009498Rev.3
ProjectNo.12198-004

AttachmentR:S&L InternalDIT-BBNPP-003

IOff
fEBRUARY 2008GROUNDWATER QUALITY DATA (PRELIMINARY,DO NOT CITE)

SI1f{~" ,e
"'",..,-ea.
7'J1rl/)j

5(,1e~4.Ce

\,V')l1'eP-.

VPo1P'

Unit

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

Result

0.75

11

10.4

20.7

10.1

203

Analyte

Chloride

Sulfate

Chloride

Sulfate

Chloride

Sulfate

CollectionDate

2/28/20089:00

2/28/20089:00

2/28/20089:00

2/28/20089:00

2/28/20089:00

2/28/20089:00

BB-G3-1 2/28/200812:15 Chloride 13 mg/L

BB-G3-1 2/28/200812:15 Sulfate 12 mg/L

BB-G5-1 2/28/200814:30 Chloride 7.3 mg/L

BB-G5-1 2/28/200814:30 Sulfate 15 mg/L

BB-MW305B-1 2/28/200814:00 Chloride 3.9 mg/L '\J
BB-MW305B-1 2/28/200814:00 Sulfate 26 mg/L

) JBB-MW301A-1 2/28/200812:00 Chloride 2 mg/L

BB-MW301A-1 2/28/200812:00 Sulfate 29 mg/L

BB-MW304B-1 2/28/200810:50 Chloride 6.3 mg/L ~ vV
BB-MW304B-1 2/28/200810:50 Sulfate 57

mg/L)
B-MW305A1-1 2/28/200813:30 Chloride 13 mg/L

B-MW305A1-1 2/28/200813:30 Sulfate 22 mg/L

BB-DUP-1 2/28/20089:00 Chloride 3.9 mg/L

BB-DUP-1 2/28/20089:00 Sulfate 58 mg/L

BB-G1-1 2/28/200813:15 Chloride 8.3 mg/L

BB-G1-1 2/28/200813:15 Sulfate 9.4 mg/L

BB-SR01-1 2/28/20087:17 Chloride 27 mg/L

BB-SR01-1 2/28/20OS7:17 Sulfate 17 mg/L

BB-G2-1 2/28/200813:45 Chloride 10 mg/L

BB-G2-1 2/28/200813:45 Sulfate 13 mg/L

BB-SR02-1 2/28/20088:03 Chloride 27 mg/L

BB-SR02-1 2/28/20088:03 Sulfate 17 mg/L

B

B

ClientSampleID

BB-MW304A-1

BB-MW304A-1

BB-MW304A-1

BB-MW304A-1

BB-MW304A-1

BB-MW304A-1
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AttachmentS:ResponsetoRFIEPR 08-170

CORPORATE HEADQUARTERS· PlTI'SBURGH
ExpoMart,Suite27Q-E'105Man Boulevard• Monroeville,PA 15146-2288

Phone(412)856-9700• Pax(412)856-9749
www.rU%oa.aoc.eom

May 8,2008
ProjectNo.07-3891

Mr.MichaelCain
cloHeatherScholtes
PPLNuclearDevelopment
38BomboyLane,Suite2
Berwick,PA 18603

TRANSMI'ITAL

REsPONSE TO RFIEPR 08-170
BERWICK NUCLEAR POWER PLANT

DearMr.Cain:

PleasefindenclosedgeotechnicaldatainresponsetoRFlEPR 08-170.

Ifyouhaveanyquestionsorneedadditionalcopies,pleasedonothesitatetocallme at
(412)856-9700,extension1039,ore-mailmeatAntonio.femandeZ@rizzoassoc.com.

Thankyouforyourassistance.

Sincerely,

PaulC.RizzoAssociates,bu:.

7 CJt::: b
AntonioFernandez,Ph.D.,P.E.
ProjectManager

AF/dcf

Enclosures

LJ9073891108

•MoorooviU.PA (Corp.HQ)·Jobo,toWnPA'SaoF,ao.lleoCA'S,.Loul.MO· Wald....l.kNJ'ColumbiaSC'

•BueoOA Abe.Araendoa·PlunCu.c.bRcpabllc·thnaPc.ru·St.Petenbu",:Ru ...l.·C.pcTown SouthAfrica·
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AttachmentS:ResponsetoRFIEPR 08-170

A REQUEST FOR INFORMATION
AREVA

RFINumber:RA·EPR·08·170 IDateofRell\lest:113112008 I Sheet1 of2

To:GeorgeWrobel,eGG

SUbJect:COLA GeotechnicalSiteCharacteristicData
ContractNo.:AOOOO832 IProjectorPlant:PannsytvanlaPowerandLIght(PPL)(Sarwlck,U.S.

EPR)

Re·ferenceDocuments:SeeSalow

InformationRequested(IndicateIntendedUse):

ForpreparationoftbeBenvickCOLA. itisnecessarytoreconciletheU S EPR designwiththoBerwicksileInsupport
ofthis.cellainGeotechnicalinformationi.required.ItisAREVA'sundentandinglbatthisinformationhasbeenobtained
throughageological/geotechnicalsurveyoftheBerwicksite

Thefollowinglistisa summary oflbedatarequiredbyAREVA 10performIbisreconciliation.Ifthedalaisprovided
fromothersourcedocwneDtspleaseprovidethedocumenttitleandrevisionnumbetIftheinformationisnotfinal,
pleaseprovideadatewhenfinalinformationwillbeavailabletolietoCUlTentschedulescrivityPL23028S00Sthatwill
providethisinformation

BecausethisinfOlmationwillbeusedbyAREVA topenorrntherequiredreconciliationoftheU S EPR designforthe
Berwicksite,thefollowingrequesteddesigninputmustbeprovidedfromanapprovedQA source.
ForeachlayeroftheBerwiclc,oilprofilepleaseprovide:

I.Thickness

2.Unirweight

3 Shearwavevelocity·Strain-<:ompatibleS·wavevelociliesforthreesoilconditions,ie,bestestimate,
lowe,boundandupperbound

4.S·wavedampingratio·Strain-computableS·wavedampingratiosforthree,oilconditions,i.e.,best
<stimste,lowerboundandupperbound

5p·wavedampingratio·p·waveclampingratioisusuallytakenasJ/3ofthecorrespondingstraincompatable
S-waveclampingratioConfirmationthatIhisisacceplabJefotthissoilprofile

6 Poisson'sratioanellorcompressionwavevelocityIfcompressionwavevelocityistobeprovided,please
providethestrain.compatibleP·wavevelocitiesfotthreesoilconditions,i.e.bestestimate.lowerboundand
uppetbound

1Shearmodulusreductioncurve·ThuinformarionwillnotbeneededifIilestrain-<:ompatibleS·wsvevelocityand
dampingratioareprovided

8 Frictionongle

9 Cobesion

10 AtrC!l,activeandpassiveearthpressurecoefficients

II.Rceormnendedbearingcapacity/settlementestimates

12.Groundwaterelevation

13 GroundwatcrlSoilAcidcontent,sulfilteconlcnt& Chloridecontent

14.Confutnationofhori2ontalsoillDliformitybygeoteclmicalengineer.

IS.ForanybolTOW fillsoweeaprovidetheinformationidentifiedinNos 1·14oftheRFI,asapplicable

RFIClassification: 0 DocumentRequeat VerlfteatlonRequired:181Yes o No

181 DesignInputRequeat

0 DoeumentClar1ft..Uon

0 Olher: DateRaoponseRequired:February22,2008
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ReportNo.SL-009498Rev.3
ProjectNo.12198-004

AttaclunentS:ResponsetoRFIEPR 08-170

E"IGI'IEERS& ("Oi'\Sll.r\:\TS
EPR08-170 o

ResponsetoRFIEPR.{)8.170 8of

07·3691.03

SheetNo.

ProjectNo.
-------

SUbject:
------------Date: 51S12008AFBy:

The followinglistprovidestheresponsetoeachofthe15ItemslistedbytheRFI:

1. Thickness

The thicknessoftheexistingsoilsisprovIdedbyTable2.5.4-29.

TI\BLE2.liA-2t
RECOMMENDEO VI\l.UESPOR DYNAMIC E1.ASTICPROPERTIES

(pag.','t.l!nslhhunl..,

. ...
C>.

IWt
~I"'t"

v.
Irt~l ~,:~. ;, G"", f..,. .1$0 OMiii'nll-'. I.' [." 1iiiI.:' Itil."-. - ...

'" Gak:dI0YI1tucl..,1 0.0 :;0.0 IU.I 255ll 126 037 5100 "220 100
G_ ..pV.J:l

0
E_ = 21'+v)G.'"Glacialo...rbufdtn2 :;0.0 Al1.O ZOl 7000 '28 0.... 2lJ7OO S9!m 1m

Mmltll."goFOf'l'nIIhoft
Al1.O 60.0 EBXl 12!DJ '70 031 2....120 6J8U1 0.1lO

Lay,,'

i
_"'lJ'IF......lon •V.locitl..dl1111TllnMhum baitIStJmallm
La)'.,2 m.o 100.0 7150 '5:JXI '70 03; l6B9OO 7J-I2ro 0.1lO ...1lI

Mahlrd.ngoFormttIon •Poihon',"RfllondtteamntdfJom",~cd~

LayM3
llnO ISliD 7fDO 16100 170 O.:JS 3JoI!UO 8273110 Q.7O "tio•..,...

htah1fltt.Fomwtlcn
-In"ltlSh.n,Damp"g(OSo)HI"mlnldivm

155.0 Z!lD 85IXl 16100 170 0.3' 181..a 996910 0.70 ·Fl'u·F,..~ Tut.itgfarRock.,lindRCTS

IS
Lay,r.

1nil\lforo..rtl....Mn ~M: G"r..,.donChert
0 MaI'lWlll.ngoFtmnItion

Z!lD 270.0 IIl5D 167m .70 D.3D 022!llO 1099710 0.70 ClJnllCll'TMrate
CIt Lay"S •(")~ of...,itubyars:Pl'MlJedeIHaeleu

"""la"1IOFormation 270 D $00 Illl50 170 O:ill COO!llll 1225llCO 0.70 !'flatldL.oeacIon
U .,6

0.0 10.0 1m '2!ll ''ll 035 1570 02-40 1.00

CahgOlltGrlrMlI
10.0 :;0.0 1m '670 I.e O:JS 2700 1610 1.00

~
F1fJ8tckfill

> :!ID 1000 2100 I.e 035 a;o linD 1.00
NA: NotAjlpI."1o

c.nc,." NA NA nMI 12!UJ ISO 0.:;0 2WII) S860D 0.8)

Table2.5.4-29provideslheIn-situsoilprofilebelowthecenterlineofthereactor.Pleaserefer10 IheResponse
toRFI EPR·08-436forstraincompatiblesoliprofiles

2. UnitWeight

The unitweightisprovidedby Table2.6.4-23bellow.The fillmaterialwillreplacetheoverburdensolisaround
thefacilities.
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E"\GINEERS& COC'iSCLTA'\IS

EPA 08-170 o
8of

07-3891.03

SheetNo. 2

ProjectNo.-------

ResponsetoRFI EPR-08-170Date: 51812008 SUbJect:
----------

By: AF

TABLE 2.6A·23
RECOMMENDED VALUES OF INDEX PROPERTIES

(palla1 or1,Enllilshunlta)

...-
PlMll~ , ,Wllfw.ltJIl,

;\15($
...., 1l1.1IIi1

Un,n Ol/i"'~f t~ Inil.... IPciJ)l , cJ_MIIc.n.
i .,URCS.

!~~ !2.~1 1'1)",II'Dry Miilll' sat
: ,.

GlacialOverburden SIN 20 NP j NP lOS 126 131

Mahantango
AAAA 05 NP NP 169 170 170 -URCS Classification:

formation (Weathering,Strength,
Cal.gory1Granular

SIN 6 NP NP 133 141 144
Oisconlinu~y. Weight)

Fill NA: NotApplicabls

Category1Granular NP: Non Plastic

Bscldin
SIN 6 NP NP 126 134 140 (')Sse grain6iz8CUNes

ConcreteFill NA NA NA NA NA 150 NA

3. ShearWave Velocity- StrainCompatibleS·Wave Velocityforthreesoilconditions,
i.e.,bestestimate,lowerbound,and upperbound.

PleaserefertotheResponsetoRFI EPR.o8-436.

4. S-wave damping ratio- StraincompatibleS-wave damping ratiosforthreesoil
conditions,i.e.,bestestimate,lowerbound,and upperbound.

PleaserefertotheResponsetoRFI EPR.o8-436.

5. P-Wave dampingratioisusuallytakenas 1/3ofthecorrespondingstraincompatible
S·wavedampingratio.

SoliamplillcationanalysisIs perfonnedforverticallypropagatedshearwave. VerticalgroundmotionIs
obtainedbyfollowingReg Guide1.208.CompressionaldampingdoesnotaffectthesiteamplifICationresults.
The 1/3ratioproposalIsacceptable

6. Poisson'sratioand/orcompressionwave velocity.Ifcompressionwave velocityisto
be provided,pleaseprovidethestrain-compatibleP-wave velocitiesforthree5011
conditions,i.e.,bestestimate,lowerbound,and upperbound.

The PoissonratioisprOVidedinTllble2~4-29. Thisvalueshouldbe usedtoestimatethestraincompatibleP­
Wave velocitiesforthethreesoilconditions

7. Shearmodulusreductioncurve- ThisInformationwillnotbe neededifthestraln­
compatibleS-wavevelocityand dampingratioareprOVided

Straln-compatible5-wavevelocityand dampingratioareprovided(Items3 and 4)

8. FrictionAngle
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Table2.5.4-25providestherecommendedstrengthparametervalues.

TABLE 2.U-21S

RECOMMENDED VALUES FOR STRENGTH PROPERTIES

(Page1or1.Englishunits)

.~
" ............ .-r'f>.' ...

.. ....- ..
I'll

C
,

fu IIIhpn*flori. SPl'.
I_ (W] 10J f l J~'k

O....JVlltlo..
-v"___ ',.

Glacial
35 0 35.0 NA NA

Overburden ·FrictionobtainedfromSPT Correlationfor
Mahantango

NA 7.3 40.0 NA 1050 Dense Sands and Gravels(Peck,1974)
Formation •UnconfinedCompressiveTestforqu
Category1

NM 0.0 35.0 NA NA
·Equivalentcohesionand friction(RMR)

GranularFill ·Concretestrengthconsistentwith

Category1
NM 0.0 35.0 NA NA

Vs= 6800Ips

GranularBackfill ·NM: NotMeasured
·NA: NotApplicable

ConcreteFill fc= 500J IpsiJ

9. Cohesion

Recommended cohesionIsprovidedbyTable2.5.4-25.

10. AtRest,Active,and PassiveEarthPressureCoefficients

The coefficientsareprovidedby Table2.5.4-33.Notethattheoverburdensoilswillbe replacedbyengineered
backfillaroundthefacilities.The earthpressurecoefficientsofthe backfillare the applicableones.The
overburdenvaluesareprovidedforreferencepurposes.

TABLE 2.11.4-33
EARTH PRESSURE COEFFICIENTS

(Pill.1of1)

I~
,. '-'

_..
'.III ~.~

r.iM..... if) .,Ir,;

"'"
~: .... ;"Icj;E OWlWlIone

l'\.:,c Ii.'
"

··'b.
l!' ...

-- ----"

Gllei.1
35 0.27 3.69 0.-43 0.58 8.12

Overburden

Mlhantango NA· NO! Aflplicabla

Fonnation
NA NA NA NA NA NA k"•ActiveEe~h PressureCcetici9n1

Grsnulor
35 0.27 3.69 0.-43 O:!iIl 8.12

l<,•PassiveE.rthPrsssureCoalfieienl
FijUBaekfili ""•AtRaetEarthPresoursCoefficienl

ConcreteFill NA NA NA NA NA NA

PageS7ofS8



UnistarNuclear
ConceptualDesignoftheCirculatingWaterSystem
BellBendNuclearPowerPlant

ReportNo.SL-009498Rev.3
ProjectNo.12198-004

AttachmentS:ResponsetoRFIEPR 08-170

EPR 08-170 o
ResponsetoRFI EPR-08-170 8of

07-3891.03

SheetNo. 4

ProjectNo.------

Date: 51812008 Subject:-----------By: AF

11. Recommended bearingcapacity/settlementestimates

AllowablebearingCapacitiesareIntheexcessof40 ksfforbuildingsplacedoverengineeredfills.Forthecase
oftheNuclearIslandplacedon topofconcreteand theMahantangoformation,theallowablebearingcapacity
ishigherthan100 ksf.Settlementsarebelowthe2 inchthresholdforfacilitiesplacedon topofengineeredfill
and negligibleforIheNuclearIsland.

12. GroundwaterElevation

Normalgroundwater:

The seasonalvariationofNormalGroundwaterElevationbelowthecenterlineofthecontainment:

Maximum groundwater:EI.671 msl

13. ChemicalPropertiesofsoliandwater

AvailableChemicalTestingofWater:

CHEMiCAl TEST RESULTS OF GROUNDWATER WATER SAMPLES AT MW-301 (NUCLEAR ISLAND)

(page1of1.Englishand 51 Units)

til'. .- , '!l ChlaHdii'
Il-a~a" of!I.

,
Dab' ~ JlH S.ulfites

:'(ingllf}"'c :"". : .~l!' Jt,.
1lJf.n'2OO7 5.76

1126r.ma 5.B1
MW':D1 f---. 2/Zlf2ff1J 568 29 2

(NuclearIsland) 4f14J2ffil 5.7 Ol-TBC Ol-TBC
7n1OB Ol-TBC Ol-TBC Ol-TBC
9129,00 Ol-TBC Ol-TBC Ol-TBC

r)Wintermonitoringprogram
01-TeC: Open ~em, To beCompleted

AvailableChemicalTeslingofSoli(Planviewgivenforboringlocation):
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06/23/200810:12 AM

History.

AirFlowrates

Pawel

Thismessage has been repliedto.

- Forwardedby PAWEL KUT/Sllrgentlundyon 061231200810:11AM-

From:
To·

Cc
Date:
Subject

Pawel,

Bill.Schott@ct.spx.com
PAWEL.KUT@sargentiundy.com
Paul.Secen@ct.spx.com,Kent.Martens@ct.spx.com,rblomquist@rmbsales.com
05116/200804:15PM
NineMilePoint

HereisthedataIthinkyouareaskingfor..

E)(~ AirFlow cfm

N aluralDraftTowers 54t48028
Round Towers 58£60 000
R ectanqularTowers 55"66000

The condrtionswere800,000gpm at11476.190/74.
Regards,

BillSchott.PE
ProposalEngineer
SPX CoolingTectlnologies
7401 W 129Street
OverlandPark,KS 66213USA
913-664-7809officephone
913-693-9406officefax

The informationcontainedinthiselectronicmailtransmissionisintendedbySPX Corporationfortheuse
ofthenamed individualorentitytowhichitisdirectedand may containinformationthatisconfidentialor
privileged.Ifyou havereceivedthiselectronicmailtransmissioninerror,pleasedeleteitfromyour
syslernwithoutcopyingorfOlwardingit,and notifythesenderoftheen-orby replyemailsothatthe
sender'saddressrecordscan be corrected.
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<JOHN.DALTON@ct.spx.com
>

06/25,1200808:57PM

To RICHARD. P.POSPIECH@Sflrgentiundy.com

cc PauLSecen@ctspx.com,KentMflrtens@ct.spx.com

bcc

SubjectBELL BEND - DfltflflndInforn1fltion

History:

Richard,

~ Thismessflgehasbeen repliedtoand forwarded.

As requested,youru~d~me~sioned draw~~g and a~swers followbelow.Thank
you & allthebest,

:a)Drawing:(Seeattachedfi:e:3el:Bend - undimensioned.pdf)
1b) Dile.ensior,s:47S r h':'ghx 3SC I basecia:neterperRichardFos;:,iech6/24/08
e-nail.

2) No. Fa~ assisted~aLH:a:" draftsar,c:anas.s~.sted ~)ltLLle abatednatural
drafts(hybrid)areavai_ab_e,b t arequitediffere~t towers.

3) Yes. The bas_ncanbe s':'zed,w':'thinrea.so~, tohandleany watervolume
:::eq'iredby thecus~or,"er l:::ycha:"gingthedia:-nete:::a~cVor depth.

" .Ole.no~ do t~e cesig~. 35,000,000-60,000,000cfm??

Sa) Reinforcedc:Jncreteshell,pli~th, a~d bas~n.

5b) Distribut':'onsyste~: Cono:::eteflumeor RTR headers,PVC :aterals,
po_y!:=,ropylenesprayarnsand nozzles.
5c) Bottoms~lpported ?~,,7C filmfilianc~ PVC elininators
5d) Fiberglassfilland eli.minatorS~lPp,:>rt

5e) Stain_esshardware

(Embeddedinagemoved tofile:p~c25724. jpg)

:nf,)nnatineededo~cooli~g 'Cower:
Dimensions(height,d~2~eter), and craw~~g.

2. Does to','ierhaves !""-"cturalfeat:urestha wil permittheinsta:lation
of drycoolingfans,heatexchangers,se,undattell"Llationequipmen~, and,ot
ai~ distributiond cting?
3. ~ill basinbe sizectoprov':'desufficientvolu~e toa:lowdraindown
of thecirculatingwatersystemwithoutoverfl~w withthebasi~ initially
atmaximum operatingwaterlevel?
4. Air f_o~ ra~e

~. Interna:const;~·..lcl:.ion le:ateria:.s,L.cluding:
a. Material~or pip~~g laterals
b. Materia_forspraynGzzles
c. Fil_naterial
E. Noiselevels?At ~hat distace away?
Johnfa ton
PropsalE,.gineer
FieldErectedP=od~cts

9J.3~6E4.748:=
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AttachmentU:EmailonCoolingTower

':'_.ei..Irmatio~ c,ntained thise:ect_onicrCCll_trans:niss:'on:'sintended
by SPX Corporat:'on~or ~he ~se o~ the~amed individ~al orentitytowhich
itisdirectedand may co~ta:'n informa:'onthat:'sco ~idential or
privilege. I~ yo havereceivedt':'5electron'c:nailtransmissionin
error,pleasedeleteitfromyoursystenwithr"~ copying~r forwardingit,
a_.dnotifyt:esenderof theerrorby re~_y e~Cli: or calltheSPX HelpDesk
at~lS-=93-2~:1 sc ~hat t~e sender'saddressreccrdscanbe corrected.

BellBend·undimensioned..pcHpic25724.jpg

BELL BEND x.
Sound datafora freeand unobstructedenvironmentperCTI ATC-128
Sound PressureLevel(SPL)expressedindB (re:20E-6Pal.
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