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MILLSTONEPOWERSTATION UNIT3
RESPONSETO REQUEST FOR ADDITIONAL INFORMATIONREGARDING
LICENSEAMENDMENTREQUEST FOR MEASUREMENT UNCERTAINTY
RECAPTUREPOWERUPRATE

ByletterdatedNovember19,2020(Agencywide Documents AccessandManagement
System(ADAMS)AccessionNo.ML20324A702), Dominion EnergyNuclearConnecticut, ,

Inc.(DENC),submittedalicenseamendment request (LAR)totheNuclearRegulatory
Commission(NRC)forMillstonePowerStation,Unit No. 3(MPS3).Theproposedlicense
amendmentwouldincreasetheratedthermalpower (RTP) levelfrom3,650megawatts
thermal(MWt)to3,709MWtintheMPS3operatinglicense andinTechnicalSpecification
(TS)1.27,anincreaseinRTPofapproximately1.6%.The proposed increaseisreferred !
toasameasurementuncertaintyrecapture(MUR)poweruprate andisbasedonutilizing
aninstalledCameronTechnologyUSLLC(currentlyknownas Sensla, formerlyknown
asCaldon)LeadingEdgeFlowMeterCheckPlussystem.asan ultrasonic flowmeter
locatedineachofthefourmainfeedwaterlinessupplyingthesteam generators to
improveplantcalorimetricheatbalancemeasurementaccuracy.Theproposed changes
wouldalsoinvolveaneditorialcorrectiontoTS2.1.1.1andrevisiontoTS 3.7.1.1, Action
Statement"a"andTSTable3.7-1,"OperableMSSVsVersusMaximumAllowable Power"

toupdatethemaximumallowablepowerlevelscorrespondingtothenumberof operable i

mainsteamsafetyvalvespersteamgenerator.

InanemaildatedApril8,2021,theNRCissuedadraftrequestforadditionalinformation

(RAI)relatedtotheproposedLAR.OnApril20,2021,theNRCstaffconducteda |
conferencecallwithDENCstafftoclarifytherequest.InanemaildatedApril22,2021,
theNRCtransmittedthefinalversionoftheRAl(ADAMSAccessionNo.ML21112A308). ,

DENCagreedtorespondtotheRAIwithin45daysofissuance,ornolaterthanJune7, !
2021,

I
I

Attachment1providesDENC'sresponsetotheRAl.Attachment2providesasupplement
'

toclarifythatthemethodologyselectedforDENC'splannedLossofNormalFeedwater
(LONF)reanalysishaschangedfromwhatispresentedinMURLAR,Attachment4,
SectionsII.1.10andIII.4-1.1Instead,theLONFeventrevisionwillbeperformedusing
analternate,NRC-approved,methodology. |

|
!
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Ifyou have anyquestionsorrequireadditionalinformation,pleasecontactShayanSinha
at(804) 273-4687.

Sincerely,

GeraldT.Bischof
SeniorVicePresident- Nuclear Operations &FleetPerformance

COMMONWEALTHOFVIRGINIA )
)

COUNTYOFHENRICO )
Theforegoingdocumentwasacknowledgedbefore me,inandfortheCountyandCommonwealth

,

aforesaid,todaybyMr.GeraldT.Bischof,whois Senior VicePresident- NuclearOperationsand I

FleetPerformanceofDominionEnergyNuclearConnecticut, Inc.Hehasaffirmedbeforemethat
heisdulyauthorizedtoexecuteandfiletheforegoing document inbehalfofthatcompany,and
thatthestatementsinthedocumentaretruetothebest of his-knowledge andbelief.

Acknowledgedbeforemethis2 dayof , 2021

MyCommissionExpires:

!
CRAIG DSLYN taryu Notary Public

Commonwealth ofVirginia
Reg. #7518653 gMyCommissionExpires December31,20-

Attachments:

1, ResponsetoRequestforAdditionalInformationRegardingLicenseAmendment
RequestforMeasurementUncertaintyRecapturePowerUprate |2. SupplementtoClarifyMethodologyforRevisedLossofNormalFeedwater '

Reanalysis

iCommitmentsmadeinthisletter:None

i
I
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cc U.S. NuclearRegulatoryCommission
Region I
2100 Renaissance Blvd,Suite100
King of Prussia, PA19406-2713

R.V.Guzman
SeniorProject Manager

U.S.NuclearRegulatory Commission
OneWhiteFlintNorth, MailStop08-C2
11555RockvillePike
Rockville,MD20852-2738

NRCSeniorResidentInspector

MillstonePowerStation

Director,RadiationDivision
DepartmentofEnergyandEnvironmental Protection

79ElmStreet
Hartford,CT06106-5127 j
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Byletter dated November19,2020(AgencywideDocumentsAccessandManagement
System (ADAMS) AccessionNo.ML20324A702),DominionEnergyNuclearConnecticut,
Inc.(DENC), submitted alicenseamendmentrequest(LAR)totheNuclearRegulatory
Commission (NRC) forMillstonePowerStation,UnitNo.3(MPS3).Theproposedlicense
amendmentwould increase theratedthermalpower(RTP)levelfrom3,650megawatts
thermal(MWt)to3,709 MWtintheMPS3operatinglicenseandinTechnicalSpecification
(TS)1.27,anincrease inRTPofapproximately 1.6%.Theproposedincreaseisreferred
toasameasurementuncertainty recapture(MUR)poweruprateandisbasedonutilizing
aninstalledCameronTechnology USLLC(currentlyknownasSensia,formerlyknown
asCaldon)LeadingEdgeFlow Meter CheckPlussystemasanultrasonicflowmeter
locatedineachofthefourmain feedwater linessupplyingthesteamgeneratorsto
improveplantcalorimetricheatbalance measurement accuracy.Theproposedchanges
wouldalsoinvolveaneditorialcorrection toTS2.1.1.1andrevisiontoTS3.7.1.1,Action
Statement"a"andTSTable3.7-1,"Operable MSSVs VersusMaximumAllowablePower"
toupdatethemaximumallowablepowerlevels corresponding tothenumberofoperable
mainsteamsafetyvalvespersteamgenerator.

InanemaildatedApril8,2021,theNRCissueda draft request foradditionalinformation
(RAI)relatedtotheproposedLAR.OnApril20, 2021, theNRCstaffconducteda
conferencecallwithDENCstafftoclarifytherequest. In anemaildatedApril22,2021,
theNRCtransmittedthefinalversionoftheRAI(ADAMS Accession No.ML21112A308). :
DENCagreedtorespondtotheRAIwithin45daysofissuance, ornolaterthanJune7,
2021

ThisattachmentprovidesDENC'sresponsetotheRAI.

:

Theregulationat10CFR50.55arequiresthatthereactorpressurevessel (RPV) be
constructed,designedandanalyzedinaccordancewiththeAmericanSociety of
MechanicalEngineersBoilerandPressureVesselCode(ASMECode),SectionIll.

Theregulationat10CFR50.61requirespressurizedthermalshock(PTS)evaluationsto
ensurethatadequatefracturetoughnessexistsforRPVbeltlinematerialsinpressurized
waterreactors(PWRs)toprotectagainstfailureduringaPTSevent.Fractureresistance
ofRPVbeltlinematerialsduringPTSeventsisevaluatedbycalculatingthenil-ductility
temperature(RTNDT)forPTS(identifiedasRTPTS).Section50.61(b)(1)requiresthat
PWRlicenseeshaveprojectedvaluesofRTPTSacceptedbytheNRCforeachRPV
beltlinematerial.Section50.61(c)(2)requiresthatRTPTScalculationsforRPVbeltline
materialsincorporatecredibleRPVsurveillancematerialtestdatathatarereportedas
partoftheRPVmaterialssunteillanceprogramrequiredby10CFRPart50,AppendixH.
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NVIB-RAl-1

SectionIV.1.A.ii.e, "Mechanical Evaluation,"inAttachment4oftheLARstatesthatthe
MURpower uprate designconditionsdonotaffectthecurrentdesignbasesforseismic
andloss-of-coolant accident (LOCA)loads.Thelicenseefurtherstatedthatthestress
levelscausedby the flowinducedvibrationonthecorebarrelassemblyandupper
internalsarelowand remain wellbelowthematerialhigh-cyclefatigueendurancelimit.
Summarizethemechanical evaluation thatdemonstratesthecorebarrelassemblyand
upperinternalsarenotaffected bytheMURpowerupratedesignconditions,includinga
discussionontheacceptance criteria, resultingstressesandfatigueendurancelimits.

Thegoalofanalyzingflow-inducedvibration (FIV)onthecorebarrelassemblyandupper
internalsistoassessitsimpactonstructural integrity ofthecomponentscontainedwithin
theMPS3reactorvessel.Extensiveevaluations were previouslycompletedinsupportof
theMPS3stretchpoweruprate(SPU)LAR,which involved aRatedThermalPower(RTP)
increaseof7%.TheMPS3MURpoweruprateLAR, which iscurrentlyunderNRCreview,
furtherincreasestheRTPlevelbyapproximately 1.6%. TheMURpowerincrease
considerschangingtheoperatingpowerplusuncertainty butremainsboundedbythe
SPUoperatingpowerplusuncertaintywhichwaspreviously analyzed. Basedonthis
understanding,a comparisontotheevaluationscompleted for theSPUincreasewas
relieduponforjustificationoftheMURincrease.

ThemethodologyfollowedintheSPUevaluationinSPULARAttachment 5 (Reference
1-1),Section2.2.3involvedscalingthestructuralresponseofthe FIV according to
analyticalandexperimentalformulations.Specifically,byrelatingparameters such asflow
rate(MechanicalDesignFlowor"MDF"),vesselinlettemperature,andvessel outlet
temperature.Thechangeininputparametersisshowntobenegligible(<1%), so the FIV
evaluationcompletedfortheSPUprogramwasconsideredtobeapplicabletothe MUR

program,astheseparametersaretheonlychangenotedinthisevaluationbetween the

twoprograms.

TheSPUevaluationincludedthereactorinternalscomponentsthatareconsideredtobe
limitingwithregardstoFIV.Thesecomponentsconsistofthecorebarrelinthelower
internalsassemblyandtheguidetubesintheupperinternalsassembly.Forotherreactor
internalcomponentssuchasthelowerradialrestraints,uppercoreplatealignmentpins,
lowersupportplate,andthelowersupportcolumns,thevibratoryresponseisextremely
small.ThecalculatedstresseswereobtainedbyscalingpreviouslygeneratedFIV
stressestowhatwouldbeexpectedafterSPUimplementation.Forconservatism,the
valueswerescaledbasedonthehotfunctionalflowrates,whicharetypicallyabout4%
higherthantheMDFrate.

Furthermore,theseismicandLOCAanalysesfortheMPS3SPUprogramareconsidered
tobeapplicabletotheMURprogram.Theseismicinputsandplantmodelparameters
fromtheSPUprogramarealsoapplicabletotheMURpoweruprate.Additionally,the



SerialNo.21-166
DocketNo.50-423

Attachment1,Page3of21

conservative assumptions intheLOCAforcecalculationsboundthechangesfoundinthe
MURprogram. Therefore, existingSPUparametersweredeterminedtobeapplicableto
theMURconditions.

TheASMECode (1998 Editionwith2000Addenda,SectionIII,Division1andSectionII,
PartD)combined with measured data,formsthebasisfortheacceptancecriteriafor
mechanicallyinduced stresses/strains producedby FIV.Althoughtheparticular
componentsanalyzed do notconstitute a pressureboundary,theacceptabilityofthe
componentsimpactedby the uprate relatingtoalternatingstressesforhigh-cyclefatigue
wasassessed.Thealternating stresses werecalculatedandcomparedaccordingtothe
ASMECoderulesonhigh-cycle fatigue ormeasuredexperimentaldataonstrainslimits
intheMPS3SPULAR.

NVIBRAl-2

SectionIV1.A.ii.f,"StructuralEvaluation,"in Attachment 4 oftheLARstatesthat
evaluationswereperformedtodemonstratethatthe structural integrityofreactorinternal
componentsisnotadverselyaffectedbytheMURpower uprate designconditions.The
NRCstaffrequeststhelicenseeto(a)summarize the structural evaluationthat
demonstratesthereactorinternalcomponentsarenotadversely affectedbytheMUR
powerupratedesignconditions,includingadiscussiononthe acceptance criteriaand
resultingstressesand(b)discusswhetherthereareanycracksin any oftheRPVinternal
components.Ifthereareanycracks,discusswhetheranevaluation has beenperformed
andhowthisevaluationdemonstratessufficientstructuralintegrity of thedegraded
reactorinternalcomponentundertheMURpoweruprateconditions.

M
M !
ExtensiveevaluationswerepreviouslycompletedinsupportoftheMPS3SPULAR,

whichinvolvedanRTPincreaseof7%.TheMPS3MURpoweruprateLAR,whichis
currentlyunderNRCreview,furtherincreasestheRTPlevelbyapproximately1.6%.The
MURpowerincreaseconsiderschangingtheoperatingpowerplusuncertaintybut
remainsboundedbytheSPUoperatingpowerplusuncertaintywhichwaspreviously
analyzed.Basedonthisunderstanding,acomparisontotheevaluationscompletedfor
theSPUincreasewasrelieduponforjustificationoftheMURincrease.

Theinputsforallcomponentsremainedunchanged,thusnonewcalculationswere
performed,andtheresultsfromtheSPUcalculationsweredocumentedintheSPULAR.
Fiveareaswereevaluated,includingthefollowing:ControlRodInsertabilityEvaluation,
BaffleBoltEvaluation,FIVEvaluation,CriticalReactorInternalComponentsStructural
Evaluation,andanUpperandLowerCorePlateEvaluation.TheFIVevaluationis
addressedinNVIB-RAl-1,theUpperandLowerCorePlateEvaluationisaddressedin
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NVIB-RAl-3, andtheBaffleBoltEvaluationisaddressedinNVIB-RAl-4.Further
discussion ontheremainingtwoevaluationsisincludedbelow.

M
Thisevaluation determined themaximummechanicalloadactingontheguidetubes.This
loadwasthencompared totheallowableloadontheguidetubes.Themethodology
assessedthepredicted lateral load/displacement againstdropteststhatappliedlateral
loads/deflectionstothe guide tubetoconfirmcontrolrodinsertion.Thesetestsconsidered
theeffectsofbothtemporary (elastic) andpermanent(plastic)deformation.

Theapplicableloadingsthatwere involved inthisevaluationincludemassflowand
acousticloads,systemloads,and safe shutdown earthquake(SSE)loads.Thesethree
loads,aspreviouslygeneratedforthe SPU program, weredeemedtobeapplicablefor
useintheMURprogram.Thisapplicability wasconfirmedbasedoneitherboundingor
unchanginginputstothespecifiedloading conditions.

MPS3usesa 17x17,96-inchstyleguidetube. The allowable loadsandacceptance
criteriaforthisstyleofguidetubeandcontrolrod insertion wereshowntobemetforthe
SPUanalysisdocumentedinSPULARAttachment 5 (Reference 1-1),Section2.2.3
(whichboundMURconditions).

Thepurposeofthisevaluationwastoassesstheimpactof the MURpoweruprate
programontheMPS3reactorinternalcomponentsincludingthelower coresupportplate
atypicalregion,lowersupportcolumns,andcorebarrelnozzleweldments. Thefollowing
methodologywaspreviouslyusedfortheSPUprogramevaluation inSPU LAR
Attachment5,Section2.2.3:

1 Determinethechangesinloadconditionsduetothepoweruprate.Generally, the
powerupratewouldchangetheloadsontheinternalcomponentsduring normal

andupsetconditionsduetoHeatGenerationRates(HGR)fromgammaheating

andthermalfluidtransients.
2.ComparetheMPS3coresupportcomponentdesignconfigurationstootherdesign
configurationsthathavebeenusedfordetailedstressanalyses,whichwere I

performedundersimilarloadingconditions.Anydifferencesindesigndimensions
needtobereconciledinthecomponentstressevaluation.ifthereareanymajor
designdifferences,componentstressesneedtobedeterminedindependently.

3.Comparethermalloadings(thermaltransientsandHGRs)usedincoresupport
componentanalysis,whichwereperformedundersimilarloadingconditionstothe
thermalloadingsforMPS3uprateconditions.

4.Determineifthethermalloadingsofsimilarcomponentsindetailedstress
analyses,whichwereperformedundersimilarloadingconditionsboundtheMPS3
thermalloadings.

:
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The primary inputstotheseevaluationsincludeheatgenerationratesanddesign
transients. Both oftheseinputsaredeemedtobeapplicabletoboththeSPUandMUR
programs, due toconservatisms includedintheSPUanalysis.

Noplant-specific ASME CodestressreportwaswrittenforMPS3.Thereactorinternal
componentswere analyzed tomeettheintentoftheASMECode,SectionIIIcriteria.
Therefore,basedon the previous evaluationsandcurrentpractices,theguidelinesin
SubsectionNGofthe ASME Codewereusedforthisevaluation.Inconclusion,the
allowableloadsandacceptance criteriafortheinternalcomponentsanalyzedwereshown
tobemetfortheSPUanalysis (which boundMURconditions).

Aspartofthe10-yearvisualexaminations, DENC hasnotidentifiedcrackinginanyMPS3
RPVinternalcomponents.

NVIB-RAl3

SectionIV.1.A.ii.g,"UpperandLowerCorePlateStructural Analysis," inAttachment4of
theLARstatesthatthermaldesigntransients,heatgeneration rates,andoperating
conditionsaffectthermalloadsontheupperandlowercore plates. Thelicenseestated
thatfortheMURpoweruprate,currentanalysisofrecord(AOR) thermal designtransients
andheatgenerationratesremainapplicablebecausetheMURpower uprate
operatingconditionsareboundedbytheoperatingconditionsinthe current AOR.The
licenseefurtherstatedthatthemaximumprimaryplussecondarystress intensity ofthe
upperandlowercoreplateandcumulativeusagefactorremainacceptable. Summarize

howtheexistingstructuralanalysisfortheupperandlowercoreplatesisstill applicable

undertheMURpoweruprateconditions,includingadiscussionontheacceptance criteria

andresultingstresses.

M
ExtensiveevaluationswerepreviouslycompletedinsupportoftheMPS3SPULAR,
whichinvolvedanRTPincreaseof7%.TheMPS3MURpoweruprateLAR,whichis
currentlyunderNRCreview,furtherincreasestheRTPlevelbyapproximately1.6%.The
MURpowerincreaseconsiderschangingtheoperatingpowerplusuncertaintybut
remainsboundedbytheSPUoperatingpowerplusuncertaintywhichwaspreviously
analyzed.Basedonthisunderstanding,acomparisontotheevaluationscompletedfor
theSPUincreasewasrelieduponforjustificationoftheMURincrease.
ThepurposeoftheUpperandLowerCorePlateEvaluationwastoassesstheimpacton
structuralintegrityofMPS3reactorinternalslowercoreplate(LCP)anduppercoreplate
(UCP)withregardtotheproposedMURpoweruprateprogram.Themethodologyfor
qualifyingthestructuralintegrityoftheMPS3UCPandLCPwasinvestigatedto
determinethedrivinginputswhichproducethestressesontheupperandlowercore
plates.ItwasdeterminedthattheLCPandUCPgeometryandmaterial, coreplate
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supports, HGRsandloads,fluid-thermalloads,thermaldesigntransients(including
number of cycles) andmechanicalloadsareallusedinthestresscalculationfortheLCP
andUCP. For theMURpoweruprate,itwaseitherdeterminedthattheinputslistedhave
notchanged, that thechangeobservedisnegligible,orthattheobservedchangeis
boundedbythe AOR.

TheoriginalLCPand UCP evaluation documentedeffectsontheSPUprogramforMPS3
inSPULARAttachment 5 (Reference 1-1),Section2.2.3.Thisevaluationmadeuseof
analysescompletedfor a similar plantduringa replacementsteamgenerator(RSG)
program.Therefore,thestructural qualification andfatigueevaluationistheoriginal
designbasisoftheMPS3reactor internals. Basedonsimilaritiesindesignandthermal
loading,theevaluationcompleted fortheLCPandUCPatthesimilarplantwasusedin
thecurrentanalysisfortheMPS3SPU program.

Theallowablestressesareobtainedfrom theASMECodeRequirements(1974edition,
Division1,SectionIll,SubsectionNG)which isconsistent withtheoriginalevaluation.
Forthisevaluationtheallowablestress,as prescribed bythe1974ASMEBoilerCode,
wereusedastheacceptancecriteria.

NVIB-RAl-4

SectionIV.1.A.ii.h,"Baffle-BarrelRegionEvaluations,"inAttachment 4oftheLARstates
thatthebaffleboltsaresubjectedtoprimaryloadsconsisting of deadweight, hydraulic
pressuredifferentials,LOCAandseismicloads,andsecondary loads consisting of
preloadandthermalloadsresultingfromreactorcoolantsystem(RCS) temperatures and
gammaheatingrates.Thelicenseestatedthatitevaluatedthebaffle former bolt
maximumdisplacementattheMURpowerupratedesignconditions. The licensee
concludedthattheexistingthermalandstructuralanalysisofthebaffle-barrel region
resultsremainboundingfortheMURpowerupratedesignconditions.TheNRC staff

requeststhelicenseetosummarize(a)howtheexistingthermalandstructuralanalysis

ofthebafflebarrelregionremainboundingundertheMURpowerupratedesign

conditions,includingadiscussiononthebaffleformerboltmaximumdisplacementand

stressesundertheMURpowerupratedesignconditionsand(b)theinspectionhistory

andresultsofformerbaffleboltsandplates.

M

ExtensiveevaluationswerepreviouslycompletedinsupportoftheMPS3SPULAR,
whichinvolvedanRTPincreaseof7%.TheMPS3MURpoweruprateLAR,whichis
currentlyunderNRCreview,furtherincreasestheRTPlevelbyapproximately1.6%.The
MURpowerincreaseconsiderschangingtheoperatingpowerplusuncertaintybut
remainsboundedbytheSPUoperatingpowerplusuncertaintywhichwaspreviously
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analyzed. Based onthisunderstanding,acomparisontotheevaluationscompletedfor
theSPU increase wasrelieduponforjustificationoftheMURincrease.
Thebaffle bolt evaluation wasusedtoassessthestructuralacceptabilityofthebaffle-
formerboltsfor the MPS3MURpoweruprateprogram.Themethodologyusedinthe
SPUpoweruprate evaluation inSPULARAttachment5(Reference1-1),Section2.2.3
determinedthecumulative fatiguedamageresultingfromthethermalloading.This
cumulativefatiguedamage factorwasthencomparedtotheallowablefactor.Calculation
ofthedamagefactorwas completed usingthefollowingmethodology:
1.ThegeometryoftheMPS3 baffle-former boltswasreviewedandcomparedtothe
boltgeometryusedtodetermine adesignfatiguecurve.Thisfatiguecurvewas
developedfromtestdataused forqualification ofthestandardfour-loop,upflow,
baffle-formerbolts.Thegeneration ofthisfatiguecurveincludedthemargins
specifiedintheASMEBoilerand Pressure VesselCode,SectionIll,Division1,
1998Edition,forusingtestresults to qualify acomponent. Itwasassumedthatthe
fatiguecurvehadthesame"shape"as the design fatiguecurveforstainlesssteel.
Thisisconsistentwiththeprocedureprovided intheASMECode,AppendixII,for
performingfatiguetestsusingaccelerated loadings.

2.Baffle-barreltemperaturesweredetermined for normal andupsetservice
conditions.Thisanalysisaddressedheatingrates associated withthehistoricand
projectedfuelloadingpatterns.

3.Displacementsofthebaffleplatesweredeterminedatthe bolt locations, usingthe
previousfatiguecurveandthetemperaturesdetermined in Steps 1and2.Using
linearscaling,displacementswerealsodeterminedforother applicable load
conditions.

4.FatigueusagewasdeterminedusingMiner'sRule.
TheinputstothisevaluationincludedRCStemperatureandflowparameters for MUR
andSPUconditions,thefour-loop,upflow,baffle-boltdesignfatiguecurve, design

transients,HGRs,andbaffle-barreltemperatures.Anevaluationoftheaforementioned

inputswascompletedtodetermineapplicabilityoftheSPUparametersfortheMUR
program.Allofthelistedinputsweredeemedtohavenotchangedandareapplicableto
theMURprogramforMPS3.Therefore,theresultsfromtheSPUprogramarealso
applicabletotheMURpoweruprateprogram.
TheconclusionreachedisthatanacceptabledamagefactorwascalculatedfortheSPU
program,andthisremainsapplicabletotheMURpoweruprateprogram.Therefore,the
baffle-former-barrelconfigurationisacceptablefortheeffectsoftheMUR,andthe
calculatedusageiswellbelowtheallowablefatigueusagelimitof1.0.Notethatthis
analysisconsideredafullbaffle-formerboltingpattern.NoAcceptableBoltingPattern
Analysis(ABPA)methodswereappliedintheSPUortheMURevaluations.
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TheMPS3 reactor vesselcoresupportbarrelformerbaffleplatesandbaffleboltinghave
beensubjected tooneVT-3examinationduringeach10-yearISIinterval.Thefirstinterval
examwasperformed duringthe3R05outage(June1995),thesecondintervalexamwas
performedduring the 3R11outage(April2007),andthethirdintervalexamwas
performedduringthe 3R17 outage(April2016).Norelevantindicationswereidentified
onthecoresupportbarrel baffle platesorbaffleboltingduringanyoftheseexams.

NVIBRAl-5

SectionIV.1.A.iii.a,"BottomMounted Instrumentation (BMI),"inAttachment4oftheLAR
discussesthestressanalysisoftheBMI guide tubes.Thelicenseestatedthattherange
ofvesselcoreinlettemperaturesfortheMUR power uprateis536.7degreesFahrenheit
(*F)to555.8*F,whichislowerthantheRPV coreinlettemperatureintheexisting
analysis.Thesetemperaturesareboundedby the BMIguidetubedesigntemperatureof
560'F.Clarifywhethertheexistingstressanalysis of theBMIguidetubesisbasedonthe
designtemperatureof560*F.

M
TheBMIguidetubesstressanalysisisbasedonthedesigntemperature of560*F.This
temperatureisboundingofboththepre-MURandpost-MURpower upratecoreinlet
temperatures.

NVIB-RAl-6

SectionIV.1.C.i,"PressurizedThermalShock(PTS)Calculations,"inAttachment 4 ofthe
LARstatesthatthelimitingreferencetemperatureforPTS(RTPTS)valueof130*F

appliestoLowerShellPlateB9820-2.Thelicenseestatedthatthisisachangefromthe

AORthathadalimitingRTPTSvalueof133*FpertainingtoIntermediateShellPlate
B9805-1.TheNRCstaffrequeststhelicenseeto(a)clarifythecauseofthechangesin
theRTPTSvaluefrom133*Fto130"Fandthelimitingbeltlinematerial,and(b)discuss
whethertheRTPTSvalueof130*FwasderivedbasedontheMURpoweruprate
conditions.

|

;
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W
h
Per10CFR50.61,"Fracture toughness requirementsforprotectionagainstpressurized
thermalshockevents [Reference 1-3),"theuseofresultsfromtheplant-specific
surveillanceprogrammay result inanRTPTSValuethatishigherorlowerthanthevalue
calculatedwithoutplant-specific surveillance data.AsdescribedinMPS3FSARSection
5.3,themethodologydescribed in Regulatory Guide(RG)1.99,Revision2[Reference1-
6)isperiodicallyupdatedtoincorporate theeffectsofirradiationexposureusingin
referencelegtemperaturecalculations. RG 1.99includespositionsthatdetermine
ChemistryFactor(CF)xwithouttheuse of surveillance data(Position1.1)orwit.htheuse
ofsurveillancedata(Position2.1).

TheAORforpressurizedthermalshock(PTS)forMPS3 iscontained inTable2.1.3-4of
theSPULAR,Attachment5[Reference1-1).Thelimiting RTPTs value(consistentwith
theSPULAR)isshowninTable5.2-7oftheMPS3FSAR [Reference 1-2).
AsdescribedSection2.1.3.2.4intheSPULAR,Attachment5:

ThelimitingmaterialisIntermediateShellPlateB9805-1,with the morelimiting
RTersvalueoccurringforcalculationsusingtheRG 1.99,Rev. 2 Position 1.1
ChemistryFactor,asopposedtothePosition2.1ChemistryFactorcalculated from
crediblesurveillancedata.ThemostlimitingRTersvalueat54EFPY[effective full
poweryears)forPlateB9805-1is133F.

Thus,theAORlimitingRTPTSValueiSConsideredtobe133F,whichcorresponds to
IntermediateShellPlateB9805-1evaluatedwithaPosition1.1CF(i.e.,calculatedwithout

theuseofsurveillancedata).However,usingthecrediblesurveillanceplatedataper
Position2.1,anRTPTSValueof1110FwascalculatedforIntermediateShellPlateB9805-
1intheSPUanalysis(seeTable2.1.3-4ofReference1-1).
SincethesurveillancedataiscredibleandthePosition2.1calculationresultsinalower
calculatedRTPTSvalue,thePosition2.1resultscouldhavebeenusedinlieuofthe
Position1.1resultsfortheSPUanalysisper10CFR50.61.However,insteadoftaking
creditforthecrediblesurveillancedata,theSPULARAttachment5 conservatively
reportedthePosition1.1CFresultof133FforIntermediateShellPlateB9805-1,instead
ofthe111FvaluefromusingthePosition2.1CF.

IftheSPUreporthadelectedtotakecreditforthecrediblesurveillancedatafor
IntermediateShellPlateB9805-1,thismaterialwouldnolongerhavebeenthemost
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limiting material. Instead,thelimitingRTPTSValuewouldhavebeen130Fcorresponding
toLower Shell PlateB9820-2(seeTable2.1.3-4ofReference1-1).

MPS3MUR RTPTS Evaluation

TheRTPTSCalCulations supporting theMUR[Reference1-4)areshowninTable1-1.This
analysisisbasedon fluence valuesderivedfromMURpoweruprateconditions.
ConsiderationoftheMUR increased thepeak54EFPYfluencevaluefromtheSPU
analysisfromavalueof2.70 x1019n/cm2(SPU)to2.72x1019n/cm2(MUR).Sincethe
RTPTSValuesarereportedas whole numbers,thisslightincreaseinfluencedidnot
changethehighestcalculatedRTeTS values. Specifically,theRTPTSvaluescorresponding
toIntermediateShellPlateB9805-1 using Position1.1(1330F),IntermediateShellPlate
B9805-1usingPosition2.1(111F), and LowerShellPlateB9820-2(130F)are
unchangedfromthefluenceincrease. ItisalsonotedthatthePosition2.1CFfor
IntermediateShellPlateB9805-1forboththe SPU andMURutilizethesamesurveillance
data,availableinWCAP-16629-NP[Reference 1-5). Thecredibilityofthedataisalso
assessedinWCAP-16629-NP.

TheMURLARRTPTSanalySiStakescreditfortheavailable credible surveillancedatafor
IntermediateShellPlateB9805-1,andthustheRTPTSValue CorreSponding tothismaterial
is111F.The133FresultbasedonthePosition1.1CFis shown forinformation only.As
aresult,thelimitingRTPTSValueis130F,whichcorrespondsto Lower ShellPlateB9820-
2.

ThechangeinthelimitingRTPTSValueandmaterialistheresultofdecisions madewith
theimplementationof10CFR50.61withrespecttosurveillancedata,and isnotaresult
ofchangesinfluenceprojections,surveillancedataavailablesincetheSPU LAR, and/or
materialproperties.ThechangeinthelimitingRTPTSValuefrom133Fto1300F andthe
limitingbeltlinematerialcomplieswith10CFR50.61andthePositionsofRegulatory

Guide1.99,Revision2.

i
|

AsdescribedintheresponsetoNVIB-RAl-6,part(a),theRTPTSValueof130Fconsiders i
thefluencevaluederivedfromMURpoweruprateconditions.Thevalueof130Fwas |
unchangedfromtheanalysisofrecordbasedonthefluenceincreaseresultingfromthe j
MURpoweruprateconditions. !

i

!

:
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Table1-1
MURRTPTSCalculationsfortheMPS3BeltlineandExtendedBeltlineMaterialsat54EFPY00

R.G.
Reactor Fluence(c) Initial

1.99, CF(b) ARTl@ GU GA Margi RTers
Vessel Reactor Vessel Material (n/cm2,E> 1.0Me FF(c)RTmrr(b)

Rev.2 (F) o r(F) (F) (0F)n(0F)(0F)Location V) (F)Position

.3 0 U W m
IntermediateShell Plate B9805-1

2.1 26.7 2.72x1019 1.2671 60 33.8 0 8.5(d)[7g [[[
IntermediateShellPlate B9805-2 1.1 31.0 2.72x1019 1.2671 10 39.3 0 17 34.0 83
IntermediateShellPlateB9805-3 1.1 31.0 2.72x1019 1.2671 0 39.3 0 17 34.0 73
LowerShellPlateB9820-1 1.1 51.0 2.72x1019 1.2671 10 64.6 0 17 34.0 109
LowerShellPlateB9820-2 1.1 44.0 2.72x1019 1.2671 40 55.8 0 17 34.0 130(0

Beltline LowerShellPlateB9820-3 1.1 37.0 2.72x 1019 1.2671 20 46.9 0 17 34.0 101
IntermediateShellLongitudinal1.1 31.8 2.72x1019 1.2671 -50 40.3 0 20.1(e)40.3 31
WeldSeams101-124A,B,C 2.1 6.7 2.72x 1019 1.2671 -50 8.5 0 4.2(e)8.5 -33

IntermediatetoLowerShellGirth 1.1 31.8 2.72x1019 1.2671 -50 40.3 0 20.1(e)40.3 31
WeldSeam101-171 2.1 6.7 2.72x1019 1.2671 -50 8.5 0 4.2(e)8.5 -33

LowerShellLongitudinalWeld 1.1 31.8 2.72x1019 1.2671 -50 40.3 0 20.1(e)40.3 31
Seams101-142A,B,C 2.1 6.7 2.72x1019 1.2671 -50 8.5 0 4.2(e)8.5 -33

NozzleShellPlateB9804-1 1.1 31.0 0.0814 x 1019 0.3770 40 11.7 0 5.8(e)11.7 63
NozzleShellPlateB9804-2 1.1 51.0 0.0814 x1019 0.3770 20 19.2 0 9.6(e)19.2 58
NozzleShellPlateB9804-3 1.1 31.0 0.0814 x 1019 0.3770 0 11.7 0 5.8(e)11.7 23
InletNozzleB9806-3 1.1 58.0 0.0814x 1019 0.3770 10 21.9 0 10.9(e)21.9 54
InletNozzleB9806-4 1.1 58.0 0.0814x 1019 0.3770 0 21.9 0 10.9(e)21.9 44Extended

Beltline InletNozzleR5-3 1.1 44.0 0.0814x1019 0.3770 -10 16.6 0 8.3(e)16.6 23
InletNozzleR5-4 1.1 51.0 0.0814x1019 0.3770 0 19.2 0 9.6(e)19.2 38

NozzleShellLongitudinalWeld 1.1 39.8 0.0814x1019 0.3770 -10 15.0 0 7.5(e)15.0 20101-122A
NozzleShellLongitudinalWeld 11 39.8 0.0814x1019 0.3770 -50 15.0 0 7.5(e)15.0 -20101-122B,101-122C

..............- .................. ........ .. .-...............-~.... ----..------ ---..... . --.----.--.------.--..---..- -.-..--------........ ...........- ............... . .. .... . . .. .. . ... ..-.--. ..---... . . . . .
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R.G.
Reactor Fluence(c) Initial

1.99, CFW ARTr ou ca Margi RTPTS
Vessel Reactor VesselMaterial (n/cm2,E> 1.0Me FF(c)RTNDT*

Rev.2 (F) o T(F) (0F)(0F)n(F) (F)Location V) (F)Position
NozzleShell toIntennediate Shell 1.1 41.0 0.0814x1019 0.3770 -40 15.5 0 7.7(e)15.5 -9

Girth Weld 103-121

InletNozzle Weld 105-121A 1.1 45.3 0.0814x1019 0.3770 -60 17.1 0 8.5(e)17.1 -26
InletNozzleWeld 105-121B 1.1 75.4 0.0814x1019 0.3770 -50 28.4 0 14.2(e)28.4 7
InletNozzleWeld105-121C 1.1 75.4 0.0814x1019 0.3770 -50 28.4 0 14.2(e)28.4 7
InletNozzleWeld105-121D 1.1 75.4 0.0814x1019 0.3770 -50 28.4 0 14.2(e)28.4 7

Notes:
(a)The10CFR50.61[Reference1-3) methodology wasutilizedinthecalculationoftheRTersvalues.
(b)Valuesareconsistentwiththoseutilized intheanalysisofrecord,theSPUevaluation[Reference1-1).
(c)Maximumfluencevaluesforthebeltline (2.72 x 1019n/cm2)andextendedbeltline(8.14x1017n/m2)consideringMURconditionsareconservativelyused

foreverymaterialintheregion.FF= fluence factor ascalculatedwiththe10CFR50.61[Reference1-3)methodology.
(d)A reducedcatermisusedsincethesurveillance dataisdeemedcredibleperWCAP-16629-NP[Reference1-5).
(e)Per10CFR50.61[Reference1-3),caneednot exceed 0.5*ARTuDT.Therefore,thecahasbeenreduced.
(f)ThelimitingRTrrsvalueforMPS3is130F,which corresponds toLowerShellPlateB9820-2.NotethatIntermediateShellPlateB9805-1resultedina

higherRTersvalueof133Fwhenthesurveillancedata was notused;however,theRTPTsvalueforIntermediateShellPlateB9805-1is111Fwhenthe
crediblesurveillancedataisused.Thus,takingcreditfor the credible IntermediateShellPlateB9805-1surveillanc'edata,thelimitingmaterialforMPS3is
LowerShellPlateB9820-2.

. .. . . ... . .. ...... . . ..... ...... ... . .. . . . . .... ....... ...... .. ... . ............... ... .. .... ... . ....... . . . . . . - . . . ... - . . . . -.. . . - . . . . . . . . .. . . . .. . . .. . . ....
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AppendixA to10CFR50establishesminimumcriteria(GeneralDesignCriteriaorGDC)
forthesafeoperation oflightwaterreactors.GDC10,"ReactorDesign",requiresthatthe
reactorcoreand associated coolant,control,andprotectionsystemsbedesignedwith
appropriatemargin to assure thatspecifiedacceptablefueldesignlimitsarenotexceeded
duringanycondition of normal operation,includingtheeffectsofanticipatedoperational
occurrences.Fueldesign limits arechallengedbytransientsdescribedintheMPS3
UpdatedFinalSafetyAnalysis Report (UFSAR)sections15.1.3,15.3.1,15.3.2,15.4.3,
and15.6.1.

GDC15,"Reactorcoolantsystem design", requiresthatreactorcoolantsystemand
associatedauxiliary,control,andprotection systems bedesignedwithsufficientmargin
toassurethatthedesignconditionsof the reactor coolantpressureboundaryarenot
exceededduringanyconditionofnormal operation, includinganticipatedoperational
occurrences.UFSARsections15.2.6,15.2.7, and15.3.2describesanalysesof
anticipatedoperationaloccurrenceswhichcould challenge thereactorcoolantpressure
boundary.

GDC28,"Reactivitylimits",requiresreactivitycontrol systems tobedesignedwith
appropriatelimitsonpotentialreactivityincreasessothe effects ofapostulatedrod
ejectionaccidentcanresultinneitherdamagetothereactor coolant pressure boundary
norresultinsufficientdisturbancetoimpairthecorecooling capability. Thetransient
describedinUFSARsection15.4.8helpstodemonstratethatthis criterion ismet.

GDC31,"Fracturepreventionofreactorcoolantpressureboundary", requires thatthe
reactorpressureboundarybedesignedwithsufficientmargintoensure thatthe
probabilityofrapidlypropagatingfailureisminimizedunderpostulated accident

conditions.UFSARsectionsand15.2.8and15.3.3describesanalysesofpostulated

accidentswhichcouldchallengethereactorcoolantpressureboundary.

RegulatoryInformationSummary(RIS)2002-03(ADAMSAccessionNo.ML013530183)
providesguidancetoaddresseesonthescopeanddetailofinformationthatshouldbe
providedtoNRCforreviewingMURpoweruprateapplications.Theguidancestatesthat
inareasforwhichexistingAORboundplantoperationattheproposedpowerlevel,the
staffwillnotconductadetailedreview.

NaturalcirculationcooldownisaportionofthetransientsdescribedinUFSARsections
15.2.6,15.2.7,15.2.8,and15.3.2.Thecurrentlicensinganalysisforthiseventdocuments
compliancewiththeguidanceinBranchTechnicalPosition(BTP)5-1.
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SNSB-RAl7

Thelicensee described thepowerlevelassumedwhenanalyzingaccidentsand
transientsfor MPS3 inTable11-1ofAttachment4totheLAR.However,theNRCstaff
notesthattheinformation intheLAR,Table11-1is.notconsistentwiththeinformationin
Table15.0-2ofthe UFSAR, Revision33.Specifically,thereisa discrepancyforthe
thermalpowerlevel listed foraccidents inUFSARsections15.1.3,15.3.1,15.3.2,15.4.3,
15.4.8,15.6.1,andthe DNB analysis inUFSARsection15.3.3.Toensurethatvarious
analysescanbe accepted without detailedreview,pleaseexplainthediscrepancy
betweenthepowerlistedin Table 15.0-2oftheUFSARandTable11-1ofAttachment4to
theLARforaccidentsdescribed in UFSAR sections15.1.3,15.3.1,15.3.2,15.4.3,15.4.8,
15.6.1,andtheDNBanalysisin UFSAR section15.3.3.Foranyofthesecases,ifthe
discrepancyexistsbecauseaportion oftheanalysiswasperformedassumingapower
levelthatdoesnotboundtheuprated power level,pleaseprovideajustificationor
summarizetheupdatedanalysis.

M
SNSB-RAl-7identifiesdiscrepanciesbetweenthe power levelinformationlistedinthe
MPS3MURLARAttachment4,Tablell-1andMPS3FSAR Table 15.0-2.DENC'sreview
ofthetablesidentifiedtwoprimarydifferencesbetweenthe reported powers.First,FSAR !
Table15.0-2inconsistentlypresentsinitialpowerinformation. Second, FSARTable15.0-
2includespowerlevelsreflectingthetransientanalysesthat provide inputtotheMUR
DNBdesignbasis.Thesetransientanalysesarebasedona3666 MWt NSSSpower. |

!
RegardingItem1,threegeneralinconsistencieswereidentifiedinthe FSAR Table15.0-
2reportedpowers.Theinconsistenciesinclude:(a)lackofuseofanexplicit identifier
forcorepower,(b)lackofinclusionofthepoweruncertainty,and(c)lackof inclusion of
theconservativeMURpowerlevel(3712MWt)foreventswitha DNBacceptance

criterion.TheissuewasenteredintoDENC'scorrectiveactionsystemandislimited to
theFSARtable.TheMPS3safetyanalysesdescribedinFSARChapter15use the

appropriatepowerlevelsandarenotimpacted.MURLARTable11-1hasbeenreviewed

andisaffirmedtodocumentappropriateandconsistentinputsforpowerlevel. ,

l
WithrespecttoItem2,selectdifferencesbetweenFSARTable15.0-2andLARTableIl- !
1reflectthetransientanalysesthatprovidestatepointoperatingconditionsintotheMUR
DNBdesignbasis.SelectDNBcalculationswereperformedataconservative,scaled
powerlevelof101.7%of3650MWt(3712MWt)alongwithstatepointoperating
conditionsgeneratedbyasystemtransientanalysisperformedataNSSSpowerlevelof
3666MWt.Thestatepointconditionsgeneratedat3666MWtNSSSpowerhavebeen
validatedasapplicablefortheMURpowerupratebecausetheminorpowerlevel
differencehasanegligibleeffectonthelocalcoreconditions(temperature,pressure,and
flow)relevantforthecalculationofDNB.Thecombinationofthesystemtransient
operatingconditions(basedonaNSSSpowerof3666MWt)andthescaled,conservative
powerlevelof3712MWtresultsinaconservativecalculationofDNBforcomparisonto
theDNBacceptancecriteria.TheapproachtakenispresentlysummarizedinFSAR
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Section 15.0.3.1. AsdescribedintheMURLARandFSARSection15.0.3.1,allDNB
eventsshow acceptable DNBperformance.Thispowerscalingisnotapplicabletothe
FSARSection 15.1.3 and15.4.3DNBeventsidentifiedinSNSB-RAl-7.

Table1-2outlines thecorrections requiredtoconsistentlyreportinitialpowerinFSAR
Table15.0-2.Further, Table1-2identifiesthoseanalyseswheretheDNBcalculation
wasperformedata conservative, scaledcorepowerof3712MWtalongwithstatepoint
operatingconditionsgenerated at3666MWtNSSSpower.EachFSARsectionidentified
bytheNRCascontaining a power discrepancy isincluded.TheFSARSection15.1.2is
alsoincludedsinceitsassociated FSARTable15.0-2entryisimpactedbythepower
reportinginconsistencies,andthe transient analysissupportingtheDNBcalculationwas
performedat3666NSSSpower.

Foralllistedevents,thereferencesfor NRC approval and/orNRC-approvedmethods
presentedinLARTableII-1remainaccurate and valid.

I

i
I
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Table12:MPS3FSARTable15.0-2CorrectionsandClarifications
FSARSection andEvent CurrentFSAR CorrectedFSAR BasisforCorrectionorDiscrepancy

Table15.0-2 Table15.0-2
initialPower InitialPower
MWt MWtNote1

15.1.2- FeedwaterSystem 0(NSSS)and 0NSSSand FSARTable15.0-2doesnotcurrently
MalfunctionsthatResult in 3666(NSSS) 3666NSSS identifytheconservative,scaledcore
anIncreaseinFeedwater 0Coreand powerassumedinDNBcalculations.
Flow 3712Core(DNB)

15.1.3- ExcessiveIncrease3666(NSSS) 3712Core(DNB)FSARTable15.0-2doesnotcurrently
inSecondarySteamFlow listtheconservativecorepower

assumedinDNBcalculations.No
powerscalingwasappliedas
describedinMPS3MURLAR
Attachment4,SectionIL1.3.

15.3.1- PartialLossof 3666(NSSS) 3666 NSSS FSARTable15.0-2doesnotcurrently
ForcedReactorCoolant 3712(not 3712 Core (DNB) Includethe"core"identifierforpower
Flow identifiedasacore level.Aconservative,scaledcore

powerinTable powerisassumedinDNB
15.3.2- CompleteLossof 15.0-2) calculations.
ForcedReactorCoolant
Flow
15.3.3- LockedRotor- 3666(NSSS) 3666NSSS FSAR Table15.0-2doesnotcurrently
RodsinDNB 3712(not 3712Core(DNB)include the"core"identifierforpower

identifiedasacore level. A conservative, scaledcore
powerinTable poweris assumed inDNB
15.0-2) calculations.

15.4.3- RCCA 3666(NSSS) 3712Core(DNB)AlthoughFSAR Table 15.0-2presently
Misalignment 3712(Core) liststheconservative corepower

assumedinDNBcalculations, no
powerscalingwasapplied as
describedinMPS3MUR LAR

Attachment4,SectionII.1.17.

15.4.8- RodEjection 0(NSSS)and 0Coreand FSARTable15.0-2doesnotcurrently

3650(not 3723Core includethe"core"identifierforpower

identifiedasacore levelnoridentifythatcalorimetric
powerinTable uncertaintywasappliedtotheevent
15.0-2) analysis.

15.6.1- Inadvertent 3666(NSSS) 3666NSSS FSARTable15.0-2doesnotcurrently
OpeningofaPressurizer 3712Core(DNB)includetheconservative,scaledcore
SafetyorReliefValve powerassumedinDNBcalculations.

Note1:Poweruncertaintyisincludedintheinitialpowerasappropriateforeachevent.
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SNSBRAl-8

Thelicensee provided anevaluationforthenaturalcirculationcoolingeventinsupportof
theMURpower uprate inSection111.3-1ofAttachment4totheLAR.Intheirevaluation,
thelicenseeindicated thatthecurrentAORwasperformedat3650MWt,whichdoesnot
boundthepower level proposed intheMURpoweruprate.Thelicenseehasrepeated
thenaturalcirculation cooling analysisatconditionsboundingtheMURpoweruprate,
andconfirmedthatRCS cooldown andadequateboronmixingcanbe achieved.
However,thelicenseedid not describe RCSpressurecontrolordepressurizationintheir
evaluation.Theinitiallicensing evaluation, aswellasanevaluationperformedinsupport
ofastretchpoweruprate,confirmed thatpressurecontrolcanbeachievedduringa
naturalcirculationcoolingevent. Please confirmthatRCSpressurecontrolcanbe
maintainedanddepressurizationcan be achieved inanaturalcirculationcoolingeventat
conditionsboundingtheMURuprate.

M
ThenaturalcirculationcooldownAORdescribed in theMPS3SPULAR(performedat
3650MWt)concludedthatRCSpressurecontrol could bemaintained bytheuseof
pressurizerauxiliarysprayandpressurizerpoweroperated reliefvalves(PORVs),and
thattheRCSpressurecouldbereducedlowenoughto allow Residual HeatRemoval
(RHR)systeminitiationinapproximatelyelevenhours(which iswellbeforetherequired
24hours).Theevaluationofnaturalcirculationcooldownwas reevaluated fora rated
thermalpowerof3723MWt,whichboundstheMURPowerUprate conditions. This
reevaluationdeterminedthattheconclusionsfromthepreviouslyperformed analyses for
3650MWtremainedvalidatMURconditions,includingmeetingtherequired timeframe
toinitiateRHR.SystemandcomponentevaluationsattheMUR conditions have
confirmedthatthepressurizerPORVscontinuetohavethecapabilityto control and
reduceRCSpressurewhenrequired.Additionalevaluationshaveshown that the
pressurizerauxiliaryspraycanalsocontrolandreduceRCSpressurewhenneeded at
MURconditions.Therefore,RCSpressurecontrolcanbemaintainedduringa natural

circulationcooldownatconditionsboundingtheMURuprateanddepressurizationto a
pressurelowenoughtoinitiateRHRcanbeachieved.

GDC17,"Electricpowersystems,"ofAppendixA,"GeneralDesignCriteriaforNuclear
PowerPlants,"to10CFR50,statesinpad,"Anonsiteelectricpowersystemandan
offsiteelectricpowersystemshallbeprovidedtopermitfunctioningofstructures,
systems,andcomponentsimpodanttosafety.Thesafetyfunctionforeachsystem
(assumingtheothersystemisnotfunctioning)shallbetoprovidesufficientcapacityand
capabilitytoassurethat(1)specifiedacceptablefueldesignlimitsanddesignconditions
ofthereactorcoolantpressureboundaryarenotexceededasaresultofanticipated
operationaloccurrencesand(2)thecoreiscooledandcontainmentintegrityandother
vitalfunctionsaremaintainedintheeventofpostulatedaccidents."
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RIS2002-03, "Guidance ontheContentofMeasurementUncertaintyRecapturePower
UprateApplications," SectionV,"ElectricalEquipmentDesign,"statesinpart,"A
discussionof the effect ofthepoweruprateonelectricalequipment.. Forequipmentthat
isnotbounded by existing analysesofrecord,adetaileddiscussionshouldbeincluded
toidentifyandevaluate thechangesrelatedtothepoweruprate.Specifically,this
discussionshouldaddress thefollowingitems:..D.gridstability."

OfficeofNuclearReactor Regulation officeinstructionLIC-105,"ManagingRegulatory
CommitmentsMadebyLicensees totheNRC",Revision7 (ADAMSAccessionNo.
ML16190A013),Section4.1, "Creation ofRegulatoryCommitments,"statesinpart,
"Regulatorycommitments...donot warrant eitherlegallybindingrequirementsor
inclusioninupdatedfinalsafetyanalysis reports (UFSARs)orprogramssubjecttoa
formalregulatorychangecontrolmechanism."

EEEB-RAl-9

TheNRCstaffevaluatedtheLARforconsistencywith RIS2002-03, GDC17,andthe
MPS3UFSAR.Specifically,asreferencedinAttachment 4oftheLAR,SectionV,"NRC
RegulatoryIssueSummary2002-03Topic:ElectricalEquipment Design,"RIS2002-03
specifiesthatadiscussionoftheeffectofthepoweruprate on electrical equipmentbe
includedintheLAR,specificallyinfourareas,oneofwhichisgrid stability. Atypicalgrid
stabilitystudyforanuclearpowerplantassesses(1)theimpacts of the loss,througha
singleevent,ofthelargestcapacitybeingsuppliedtothegrid,(2) the removal ofthe
largestloadfromthegrid,(3)themostcriticaltransmissionlineifunavailable thatresults
inthelossofoffsitepower,(4)anyincreasedmaingeneratoroutputadverse effects, and
(5)confirmsadequatereactivepowersupportatthelowestpost-contingency 345kV
switchyardvoltage.TheNRCstaffhasdeterminedthattheLARforMURimplementation

doesnotprovidesufficientinformationaboutgridstabilityandthe345kVswitchyard to
completeitsreview.

Section3.0,"TechnicalAnalysis,"inAttachment1oftheLARstates,"Insupportof
meetingtheISO-NewEnglandrequirements,maingeneratorupgradeswillberequired
totransmitadditionalmegawattselectric(MWe)tothegridatuprateconditions."

SectionV.1.F.i,"MainGenerator,"inAttachment4oftheLARstates,"Themaingenerator
requiresupgradesinordertoaccommodatetheMURPowerUprateattherequiredISO-
NewEnglandpowerfactor."

PleaseprovidetheMPS3combinedmaingenerator(MG)output(inmegawatts(MW)
and/ormegavoltamperes(MVA)segregatingthecontributionsdueexclusivelytotheMG
upgradeandMURimplementation(theNRConlyregulatestheMURportion).
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Theproposed MURpowerupratewouldincreasereactorthermalpowerfrom3650MWt
to3709MWt. This increase inreactorthermalpowerwouldyieldanincreaseinmain
generatoroutput ofapproximately 21MWe.Theexistinggeneratorisnearingitsendof
lifeexpectancy,and thegenerator supplier(GE)hasissuedmanyTechnicalInformation
Lettersthatwouldrequire significant repairs.DENChaschosentoupgradethegenerator
ratherthanonlyconduct these repairs.Whilethecurrentgeneratorhasa nameplate
ratingof1354.7MVA,the upgraded generatorwillhaveanameplateratingof1500MVA.
The1500MVAratingwould ensure thatMPS3willmeettherequirementsforreactive
loading,withapowerfactorof0.95 atthepointofinterconnectioninaccordancewithISO
NewEngland"Schedule22,Large Generator Interconnection Procedures[Reference1-
10)."However,MPS3willnotbeable toreachthisfullgeneratorcapacity,becausethe
unitwouldbelimitedbythelicensedreactor thermal powerthatisproposedintheMUR
LAR.TheMPS3maingeneratorwillbeoperating wellbelowthis1500MVAvaluewhen
theunitisattheproposedMURpowerlevel.

Insummary,therewouldbenoquantifiablegenerator outputincreasesolelydueto
generatorupgrades,sotheexpectedincreaseofapproximately 21MWewouldbedueto
theincreaseinreactorthermalpowerfromtheproposed MUR uprate.

EEEB-RAl10

SectionV.1.D,"GridStability,"inAttachment4oftheLARstatesthat an Interconnection

SystemImpactStudywillbeperformedinaccordancewiththeprocesses ofISO-NE
Schedule22,LargeGeneratorInterconnectionProceduresandwillevaluate theimpact
oftheproposedinterconnectiononthereliabilityandoperationoftheNew England

TransmissionSystem.Thelicenseealsoidentifiedthestudywouldconsist of a short
circuitanalysis,astabilityanalysis,apowerflowanalysis(includingthermalanalysis and
voltageanalysis),asystemprotectionanalysisandanyotheranalysesthataredeemed
necessarybytheSystemOperator(ISO-NE)inconsultationwiththeInterconnecting
TransmissionOwner(Eversource).

SectionV.1.G,"SwitchyardInterface,"inAttachment4oftheLARstates:

The345kVswitchyardisdiscussedinFSARSection8.1.3.AnInterconnectionSystem
ImpactStudy(refertoSectionV1.D)willbeperformedinaccordancewiththeprocesses
ofReferenceV.1(seeRegulatoryCommitmentinAttachment5).TheInterconnection
SystemImpactStudywillcontainanyotheranalysesthataredeemednecessarybythe
SystemOperator(ISO-NE)inconsultationwiththeInterconnectingTransmissionOwner
(Eversource),whichincludesevaluationofthe345kVswitchyardanddistributionsystem.
ThisanalysisoftheswitchyardwillbepreparedbyEversourceandwillensuresthe
functionalityoftheswitchyardanditsassociatedcomponentsthatwouldbeaffectedby
theMURpoweruprate.
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InAttachment 5oftheLAR,thefollowingregulatorycommitmentwassubmittedbythe
licensee:

(Commitment) DENC willcompleteanInterconnectionSystemImpactStudy,includinga
gridstabilityanalysis, asdescribedinAttachment4,SectionV.I.DoftheMPS3MUR
PowerUprateLAR submittal. (ScheduledCompletionDate)TheInterconnectionSystem
ImpactStabilityStudy will becompleted priortoimplementation
oftheMURPowerUprate forMPS3."

Pleaseprovideadditionaldetails aboutwhatexplicitactionsDENCwilltakeincluding
notifyingtheNRCifthegridstability studyresultsdonotmeetDENC'sorthepreparer's
designatedstandardconsidering effects on(1)MPS3gridresiliency,(2)345kV
switchyardfunctionality,and(3)GDC 17requirements foronsiteandoffsitepower
systems.

M
TheSystemOperator(ISO-NE)willbeperforming a system impactstudyperReferences
1-7and1-8.Thisstudyincludes:

. .

1.m: Thisanalysiswillbeperformed todemonstrate compliance
withvoltageandthermalloadingcriteriaandwillidentify any systemupgradesto
satisfythesecriteria.Theanalysiswillverifythatthepower increase willnothave
anysignificantadverseimpactuponthereliabilityoroperating characteristics of
thebulkpowersystem(grid).Forsteady-stateanalysis,themaximum outputfor
theMPS3generatorwillbeusedduringsummeroperation.

2.h: Thisanalysisdemonstratesthattheproposedpower increase

willnothaveanysignificantadverseimpactuponthestability,reliability, or
operatingcharacteristicsofthebulkpowersystemsunderthemost severe |conditions.Studiesdemonstratingdynamicperformancemustthensimulate |
conditionsthatstressthesystembeyondtypicalcombinationsofloadlevel,

generationdispatch,andpowertransfers.Forstabilityanalysis,themaximum I
outputfortheMPS3willbeusedduringwinteroperation. |

3.ShortCircuit:Thisanalysiswillbeconductedtodemonstratethattheshortcircuit |
dutieswillnotexceedequipmentcapabilityandwillidentifyanysystemupgrades =

requiredtosatisfythecriterion.Thebasecasewillincludeallgeneratingfacilities
andelectivetransmissionupgradesonthedatethestudyiscommencedthat:(i)
aredirectlyconnectedtotheNewEnglandTransmissionSystem,(ii)are
interconnectedtotheaffectedsystemsandmayhavean impacton the
interconnectionrequest;and(iii)haveapendinghigherqueuedpositionandmay
impactontheMPS3interconnectionrequest.

4. Thesystem
impactstudywillevaluatethecomplianceofthevoltagecontrolcapabilitywiththe
requirementsofReference1-9.

:
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Upon completion ofthestudy,DENCwillconfirmtheeffectsofgridresiliency,switchyard
functionality, andGDC-17compliance(whichissummarizedinMPS3FSARSection
3.1.2.17). If the studyproducessatisfactoryresultsundertheMURupratedconditions,
thentheproposed changes fromtheMURLARwillbeimplemented.Ifthestudyproduces
unsatisfactory results undertheMURupratedconditions,theMURLARwillnotbe
implemented,and DENC willinformtheNRCofthisoutcomeanddescribetheexpected
actionsforresolution.
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Attachment 4,SectionIII.4-1.1oftheMillstonePowerStationUnit3 (MPS3)
Measurement Uncertainty Recapture(MUR)LicenseAmendmentRequest(LAR)
submittal, dated November 19,2020(ADAMSAccessionNo.ML20324A702),discussed
theplanned reanalysis ofselectFinalSafetyAnalysisReport(FSAR)Chapter15events
to supportimplementation of NRC-approvedWCAP-17642-P-A,"Westinghouse
PerformanceAnalysis andDesignModel(PAD5),"[Reference2-1).Thediscussionof
theLossofNormal Feedwater (LONF)eventinSectionII.1.10alsodescribedhowthis
eventwillbereanalyzed to implement WCAP-17642-P-A. Thepurposeofthissupplement
istoclarifythatthemethodology selected fortheDominionEnergyNuclearConnecticut,
Inc.(DENC)plannedLONF reanalysis haschangedfromwhatispresentedintheMUR
LARAttachment4,SectionsII.1.10 andIll.4-1.1.Instead,theLONFeventrevisionwill
beperformedusinganalternate, NRC-approved, methodology.

ThecurrentFSARChapter15.2.7LONF event wasperformedusingtheWestinghouse
RETRANtransientanalysismethod(WCAP-14882-P-A) [Reference2-2).TheLONF
revisionwillbeperformedusingthesame RETRAN methodasthecurrentLONF
analysis.Therevisedanalysiswillbeconfirmed each reloadusingtheDominionEnergy
ReloadMethodology(VEP-FRD-42-A)[Reference 2-3). PriortoPAD5implementation,
DENCwillperforma reviewoftheLONFrevision and submitanyitemsdeemed
necessaryforNRCreviewperthecriteriaof10CFR50.59. TheLONFrevisionwillreflect
theMUR-powerlevel.
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