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June24,2021 10CFR50.46
U.S.Nuclear Regulatory Commission SerialNo.: 21-183

Attention:Document Control Desk NRA/CLT RO
Washington,DC 20555 DocketNos.:50-336/423

50-338/339
50-280/281
50-395

LicenseNos.:DPR-65/NPF-49
NPF-4/7
DPR-32/37
NPF-12

VIRGINIA!ELECTRICANDPOWERCOMPANY
MILLSTONEPOWERSTATIONUNITS2AND 3
NORTHANNAPOWERSTATIONUNITS1AND 2
SURRYPOWERSTATIONUNITS1AND2
VIRGILC.S.UMMER'NUCLEARSTATIONUNIT1

Inaccordancewith010CFR50.46(a)(3)(ii),DominionEnergyNuclear Connecticut, Inc.
(DENC),VirginiaEl6ctricandPowerCompany(DominionEnergyVirginia), andDominion
EnergySouthGarolina,Inc.(DESC)herebysubmittheannualsummary ofpermanent !
changesto)thesemergencycorecoolingsystem(ECCS)evaluationmodels (EMs) for

'

MillstonePower:StAtion(MPS)Units2and3,NorthAnnaPowerStation(NAPS) Units1
and2,SurryPowerStation(SPS)Units1and2,andVirgilC.SummerNuclear Station ,

(VCS)Unitt1,Jrespectively. j
Attachment1,ofsthis'I,etterprovidesa reportdescribingplant-specificevaluationmodel

changesassociat'ed/withtheWestinghouseandFramatomeSmallBreakLossofCoolant
Accident(SBLOCA)andLargeBreakLossofCoolantAccident(LBLOCA)ECCSEMs
forMPS2and13,-NAPS1and2,SPS1and2,andVCS1,as'applicable.

InformationregardingtheeffectoftheECCSEMchangesuponthereportedSBLOCA
andLBLOCA,analysesofrecordresultsisprovidedforMPS2and3,NAPS1and2,SPS
1and2,and'VCS1dinAttachments2,3,4and5,respectively.Thecalculatedpeak
claddingtemperatures(PCT)fortheSBLOCAandLBLOCAanalysesforMPS2and3,
NAPS1and2,nSPS1and2,andVCS1aresummarizedbelow:

|
MillstoneUnit2 Smallbreak- FramatomeEM: 1714F j
MillstoneUnit2 Largebreak- FramatomeEM(zr4fuel):18450F !
MillstoneUnit2 Largebreak- FramatomeEM(MSfuel):16150F

I
f
f
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Millstone Unit 3 Smallbreak- WestinghouseEM: 11930F
Millstone Unit 3 Largebreak- WestinghouseEM: 19330F
NorthAnna Units 1and2 Smallbreak- WestinghouseEM: 1834.10F
NorthAnnaUnits 1and2 Largebreak- WestinghouseEM: 1982F
SurryUnits1and 2 Smallbreak- WestinghouseEM: 2012F
SurryUnits1and2 Largebreak- WestinghouseEM: 20710F
VirgilC.SummerUnit 1 Smallbreak- WestinghouseEM: 19230F
VirgilC.SummerUnit1 Large break- WestinghouseEM

Blowdown: 1814F
Reflood1: 18140F
Reflood2: 1961F
Composite: 19610F

TheLOCAresultsforMPS2and3,NAPS 1and 2,SPS1and2,andVCS1areconfirmed
tohavesufficientmargintothe2200Flimit for PCTspecifiedin10CFR50.46.Based
ontheevaluationofthisinformationandtheresulting changes intheapplicablelicensing
basisPCTresults,nofurtheractionisrequired to demonstrate compliancewiththe10
CFR50.46requirements.

Theinformationcontainedhereinsatisfiesthe2020annual reporting requirementsof10
CFR50.46(a)(3)(ii).
Ifyouhaveanyquestionsregardingthissubmittal,pleasecontact Ms. CathieTiernanat
(804)432-2596.

Respectfully,

w /

MarkD.Sartain
VicePresident- NuclearEngineeringandFleetSupport
DominionEnergyNuclearConnecticut,Inc. !
DominionEnergySouthCarolina,Inc
VirginiaElectricandPowerCompany

Commitmentsmadeinthisletter:None

, I

.
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Attachments:

Attachment 1, Report ofChangesinFramatomeandWestinghouseECCSEvaluation
Models

Attachment2.2020 Annual Reporting of10CFR50.46MarginUtilization- Millstone
PowerStation Units2and3

Attachment3.2020AnnualReporting of10CFR50.46MarginUtilization- NorthAnna
PowerStationUnits 1and2

Attachment4.2020AnnualReporting of10CFR50.46MarginUtilization- SurryPower
StationUnits1and2

Attachment5.2020AnnualReportingof10CFR 50.46 MarginUtilization- VirgilC.
SummerNuclearStation

cc: U.S.NuclearRegulatoryCommission,Region I
RegionalAdministrator
2100RenaissanceBlvd.,Suite100
KingofPrussia,PA 19406-2713
U.S.NuclearRegulatoryCommission,RegionII
RegionalAdministrator
MarquisOneTower
245PeachtreeCenterAve.,NESuite1200
Atlanta,Georgia30303-1257
NRCSeniorResidentInspector
MillstonePowerStation
NRCSeniorResidentInspector
NorthAnnaPowerStation

NRCSeniorResidentInspector
SurryPowerStation
NRCSeniorResidentInspector
VirgilC.SummerPowerStation

Mr.G.EdwardMiller
NRCProjectManager- NorthAnna
U.S.NuclearRegulatoryCommission
OneWhiteFlintNorth
MailStop09E3
11555RockvillePike
Rockville,MD20852-2738
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Mr. R.Guzman
NRC Project Manager- MillstoneUnits2and3
U.S. Nuclear Regulatory Commission
OneWhite FlintNorth
MailStop O8 C2
11555Rockville Pike
Rockville,MD 20852-2738

Mr.VaughnThomas
NRCProjectManager- Surry andVirgilC.Summer
U.S.NuclearRegulatoryCommission

OneWhiteFlintNorth
MailStop04F12
11555RockvillePike
Rockville,MD20852-2738

Mr.MarcusHarris
OldDominionElectricCooperative
InnsbrookCorporateCenter,Suite300
4201DominionBlvd.
GlenAllen,Virginia23060

.
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Attachment1

2020ANNUALREPORTOFEMERGENCY CORE

PURSUANTTOTHEREQUIREMENTS OF 10CFR50.46

REPORTOFCHANGESIN
FRAMATOMEANDWESTINGHOUSEECCSEVALUATION MODELS

DOMINIONENERGYNUCLEARCONNECTICUT,INC.
VIRGINIAELECTRICANDPOWERCOMPANY
DOMINIONENERGYSOUTHCAROLINA,INC.
MILLSTONEPOWERSTATIONUNITS2AND3

NORTHANNAPOWERSTATIONUNITS1AND2
SURRYPOWERSTATIONUNITS1AND2

VIRGILC.SUMMERNUCLEARSTATIONUNIT1
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REPORTOFCHANGESIN
FRAMATOME ANDWESTINGHOUSEECCSEVALUATIONMODELS

MillstonePower Station Unit2

1 Framatomeidentified nochangesorerrorsapplicabletotheEMF-2328(P)(A),Revision0
withSupplement 1 evaluation modelforSmallBreakLossofCoolantAccident(SBLOCA)
forMillstoneUnit2during 2020.

2. Framatomeidentifiednochanges orerrorsapplicabletotheSEM/PWR-98evaluation
modelforLargeBreakLOCA (LBLOCA) forMillstoneUnit2during2020.Thisevaluation
modelisapplicabletotheMillstone Unit2fuelwithzr-4cladding.

3. OnJanuary24,2017,anewLBLOCA analysis wasapprovedbytheNRC,Reference8,
basedupontheEMF-2103(P)(A),Revision 3,"Realistic LargeBreakLOCA(RLBLOCA)
MethodologyforPressurizedWaterReactors" Thenewanalysisisapplicabletothe
AREVAStandardCE14HTPfuelproductwith the M5TMfuelrodcladdingonly.The
analysispredictedaPCTof1615F.

Framatomeidentifiedthefollowingchangeanderrorapplicable totheEMF-2103(P)(A),
Revision3evaluationmodelforRLBLOCAforMillstone Unit 2during2020.

* M
AninconsistencywasidentifiedinS-RELAP5inputsrelatedtofuel rodradiation
enclosures.TheerroroccursonlyinapplicationsoftheFramatome EMF-2103(P)(A),

Revision3,RealisticLargeBreakLOCA(RLBLOCA)methodology.Fuel stored energy
uncertaintyestablishedforsimulationoflimitingfuelrodswasinadvertently applied to
thehotfreshandonce-burnedUO2rodradiationenclosures.Theintentof the

methodologyisthattheuncertaintyforenclosurestoredenergysimulationmatches that
ofthehotfuelassembly,whichhasnoapplieduncertainty.

Enclosuresaccountfortheeffectofrod-to-rodthermalradiation.Rod-to-rodradiation
comprisesafractionofthetotalheattransfercharacteristicoffuelrodsinasteam
environment.Theeffectoftheinputerrorissmallsincethetotalheattransferfroman
uncoveredfuelrodisrelativelysmall.Theimpositionofstoredenergyuncertaintycan
causeradiationheattransferfromalimitingrodtosurroundingrodstoeitherincreaseor
decreaseasaresultoftheerror.

Correctionshavebeenmadetotheinputsothatuncertaintyadjustmentsarenotmade
tothehotfreshandonce-burnedUO2rodradiationenclosures.Beforeandafterruns
ofCombustionEngineering(CE)samplecasesetsweresubsequentlycompared.
Differencesintheresultsarenegligible.Thus,thereisnoeffectontheRevision3
RLBLOCAanalysesofrecordpeakcladtemperaturecalculations.Effectsoftheinput
erroronmaximumlocalandwholecoreoxidationcalculationsarenegligibleaswell.
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Millstone Power StationUnit3

1 Westinghouse identified thefollowingchangesapplicabletothe1985Westinghouse
SBLOCAEvaluation ModelwithNOTRUMPforMillstoneUnit3during2020.

*

TheWestinghousePerformance AnalysisandDesignModel(PAD)isusedtogenerate
fuelperformanceinput data foruseinSBLOCAanalyses.AnewapprovedPADmodel
(PAD5,WCAP-17642-P-A, Revision 1)isnowavailableforgenerationoffuel
performanceinputdata.PAD5 implementation hasbeenevaluatedthroughtheuseof
qualitativeexaminationandsensitivity calculations tohaveanegligibleeffectonthe
SBLOCAanalysisresults,leading to anestimated peakcladdingtemperatureimpactof
0F.

2. Westinghouseidentifiedthefollowingchange applicable tothe2004WestinghouseBest
Estimate(BE)LBLOCAEvaluationModel(EM) usingtheAutomatedStatistical
TreatmentofUncertaintyMethod(ASTRUM) for Millstone Unit3during2020:

*

TheMillstoneUnit3Cycle21reloadcoredesignresulted inviolations ofthe
PBOT/PMIDenvelopeusedintheLBLOCAanalysis.These violations wereevaluated
forMillstoneUnit3Cycle21operation.Thepeakcladdingtemperature impactofthe
PBOT/PMIDviolationsforMillstoneUnit3Cycle21wasdetermined viaaplant-specific
evaluationtobe0F.

NorthAnnaPowerStationUnits1and2

1. Westinghouseidentifiednochangesorerrorsapplicabletothe1985Westinghouse

SBLOCAEvaluationModelwithNOTRUMPforNorthAnnaUnits1and2during 2020.

2. Westinghouseidentifiednochangesorerrorsapplicabletothe2004WestinghouseBE
LBLOCAEMusingASTRUMforNorthAnnaUnits1and2during2020.

M
1. Westinghouseidentifiednochangesorerrorsapplicabletothe1985Westinghouse

SBLOCAEvaluationModelwithNOTRUMPforSurryUnits1and2during2020.

2. Westinghouseidentifiednochangesorerrorsapplicabletothe2004WestinghouseBE
LBLOCAEMusingASTRUMforSurryUnits1and2during2020.

.
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VirgilCSurnmer

1. Westinghouse identified thefollowingchangeapplicabletothe1985Westinghouse
SBLOCAEvaluation ModelwithNOTRUMPforVirgilC.Summerduring2020.

* Evaluationof an increased VesselAverageTemperatureUncertainty

Anupdatetotheanalysis ofrecord(AOR)forsetpointandcontroluncertaintiesresulted
inanincreasetothevessel average temperature(Tavg)uncertaintyrangefor
considerationintheLOCA analyses. Theuncertaintyrangechangedfrom+5.40F/-

6.3Fto+6.4F/-6.30F.The change intemperatureuncertaintyhasbeenevaluated
fortheSBLOCAanalysisbasis. This change representsaChangeinPlant
ConfigurationorSetpoints,distinguished fromanevaluationmodelchangeinSection4
ofWCAP-3451.

Theevaluationdeterminedthattheincreased Tavg uncertainty willhaveanegligible
effectontheSBLOCAtransientresults,leading toanestimatedpeakcladding
temperatureimpactof0F.

2. Westinghouseidentifiedthefollowingchangeapplicable tothe1996WestinghouseBest
EstimateLBLOCAEvaluationModelforVirgilC.Summer during 2020.

* EvaluationofanIncreasedVesselAverageTemperature Uncertainty

AnupdatetotheAORforsetpointandcontroluncertaintiesresulted inanincreaseto
thevesselaveragetemperature(Tavg)uncertaintyrangeforconsideration intheLOCA
analyses.Theuncertaintyrangechangedfrom+5.4F/-6.3Fto+6.4F /-6.30F.The
changeintemperatureuncertaintyhasbeenevaluatedforthebest-estimate LBLOCA

andFULLSPECTRUMLOCA(FSLOCA)EvaluationModel(EM)analyses. This change
representsaChangeinPlantConfigurationorSetpoints,distinguishedfrom an

evaluationmodelchangeinSection4ofWCAP-13451.

AqualitativeevaluationbasedonthemodeledTavgdeterminedthattheincreased
uncertaintyrangewillhaveanegligibleeffectontheanalysisresultsforthebest-
estimateLBLOCAandFSLOCAEManalyses,leadingtoanestimatedPCTimpactof
0F.

Conclusion

TheLOCAresultsforMillstoneUnits2and3,NorthAnnaUnits1and2,SurryUnits1and2and
VirgilC.SummerUnit1areconfirmedinthePCTrackuptables,Attachments2through5,to
havemargintothe22000FlimitforPCTspecifiedin10CFR50.46.Basedontheevaluationof
thisinformationandtheresultingchangesintheapplicablelicensingbasisPCTresults,no
furtheractionisrequiredtodemonstratecompliancewiththe10CFR50.46requirements.
Reportingofthisinformationisrequiredper10CFR50.46(a)(3)(ii),whichobligateseach



.
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licenseeto report theeffectuponcalculatedtemperatureofanychangeorerrorinevaluation
modelsortheir application onanannualbasis.

Thisinformation satisfies theannualreportingrequirementsof10CFR50.46(a)(3)(ii)for
calendaryear2020.
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10CFR 50.46 MARGIN UTILIzATION- SMALLBREAKLOCA
PlantName: MillstonePowerStation,Unit2
UtilityName: DominionEnergyNuclearConnecticut,Inc.
Ajialy.sisI.ggLormatLn

EM: 2015,Supp. 1,SBLOCA, S-RELAP5BasedLimitingBreakSize:3.78Inches
AnalysisDate: April 2015
Vendor: Framatome

PeakLinearPower:15.1 kW/ft

Notes: None
ClfidTe!np.f.D

LICENSINGBASIS
AnalysisofRecordPCT 1707

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1. zirc-4ProductPenalty 4
2. M5LOCASwellingandRupture 0
3. S-RELAP5OxidationCalculations 3

B. PlannedPlantModificationEvaluations
1. None 0

C. 2020ECCSModelAssessments
1 None 0

D. Other
1 None 0

LICENSINGBASISPCT+PCTASSESSMENTS PCT= 1714



SerialNumber21-183
DocketNos.50-336/423

Attachment2
Page3of8

10CFR50.46MARGINUTILIzATION- LARGEBREAKLOCA
PlantName: MillstonePowerStation,Unit2
UtilityName: DominionEnergyNuclearConnecticut,Inc.
Agly.sisIn[ogm.gitig

EM: SEM/PWR-98 LimitingBreakSize:1.0DECLG
AnalysisDate: November 1998
Vendor: Framatome

PeakLinearPower:15.1 kW/ft

Notes: None
C-.liLdT.egItp.[?Fj

LICENSINGBASIS
AnalysisofRecordPCT 1814

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1. CorrectedCorrosionEnhancement Factor -1
2. ICECONCodingErrors 0
3. SettingRFPACFuelTemperaturesatStart ofReflood -2
4. SISPUNCH/ujun98CodeError 0
5. ErrorinFlowBlockageModelinTOODEE2 0
6. ChangeinTOODEE2-CalculationofQMAX 0
7. ChangeinGadoliniaModeling 0
8. PWRLBLOCASplitBreakModeling 0
9. TEOBYCalculationError 0
10. InappropriateHeatTransferinTOODEE2 0
11 End-of-BypassPredictionbyTEOBY 0
12. R4SSOverwriteofJunctionInertia 0

13. IncorrectJunctionInertiaMultipliers 1
14. ErrorsDiscoveredDuringRODEX2V&V 0
15. ErrorinBrokenLoopSGTubeExitJunctionInertia 0
16. RFPACRefillandRefloodCalculationCodeErrors 16
17. IncorrectPumpJunctionAreaUsedinRELAP4 0
18. ErrorinTOODEE2CladThermalExpansion -1
19. AccumulatorLineLossError -1
20. InconsistentLossCoefficientsUsedforRobinsonLBLOCA 0
21. PumpHeadAdjustmentforPressureBalanceInitialization-3
22. ICECONCodeErrors 0
23. ContainmentSumpModificationandReplacementP2R 2
24. Non-ConservativeRODEXFuelPelletTemperature 20
25. ArrayIndexIssuesintheRELAP4Code 0

B. PlannedPlantModificationEvaluations
1. None 0

C. 2020ECCSModelAssessments
1. None 0
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D. Other

1 None 0

LICENSINGBASIS PCT+PCTASSESSMENTS PCT= 1845
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10CFR50.46MARGINUTILIzATION- LARGEBREAKLOCA
PlantName: MillstonePowerStation,Unit2(M5Fuel)
UtilityName: DominionEnergyNuclearConnecticut,Inc.
An.ajysisJJ1form.atta.
EM: EMF-2103 LimitingBreakSize:1.0DEGB
AnalysisDate: May 2016
Vendor: Framatome

PeakLinearPower:15.1 kW/ft

Notes: None
h

LICENSINGBASIS
AnalysisofRecordPCT 1615

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1. PlacementofHotLegPipingForm Loss Coefficient 0
2. M5LOCASwellingandRupture 0
3. S-RELAP5OxidationCalculations 0
4. Cathcart-Pawelcorrelationimplementation 0
5. RodpressurenotresetafterruptureinS-RELAPS

LOCAcalculations
B. PlannedPlantModificationEvaluations

1 None 0

C. 2020ECCSModelAssessment
1. Radiationenclosureinputerror 0

D. Other
1 None 0

LICENSINGBASISPCT+PCTASSESSMENTS PCT= 1615
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10CFR 50.46 MARGIN UTILIzATION- SMALLBREAKLOCA
PlantName: MillstonePowerStation,Unit3
UtilityName: DominionEnergyNuclearConnecticut,Inc.
A.nalygisjkrmatta

EM: NOTRUMP LimitingBreakSize:4inches
AnalysisDate: 02/07/07

Vendor: Westinghouse

FQ: 2.6 FdH: 1.65
Fuel: RFA-2 SGTP(%): 10
Notes: None

.C[ajLTempCF)
LICENSINGBASIS

AnalysisofRecordPCT 1193

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1 ErrorsinReactorVesselLowerPlenum Surface Area
Calculations 0

2. DiscrepancyinMetalMassesUsedFromDrawings 0
3. Urania-GadoliniaPelletThermalConductivity Calculation 0
4. PelletCrackandDishVolumeCalculation 0
5. TreatmentofVesselAverageTemperatureUncertainty 0
6. MaximumFuelRodTimeStepLogic 0
7. RadiationHeatTransferLogic 0
8. NOTRUMP-EMEvaluationofFuelPelletThermal 0

ConductivityDegradation
9. SBLOCTACladdingStrainRequirementforFuel 0

RodBurst
10. FuelRodGapConductanceError 0
11. RadiationHeatTransferModelError 0
12. SBLOCTAPre-DNBCladdingHeatTransfer 0

CoefficientCalculation
13. InsertionofAXIOM'rMCladdingLTAs 0
14. VesselAverageTemperatureUncertainty 0
15. ErrorintheUpperPlenumFluidVolumeCalculation g .

16. UO2FuelPelletHeatCapacity 0

B. PlannedPlantModificationEvaluations
1 None

C. 2020ECCSModelAssessments
1 SmallBreakLOCAPAD5Implementation 0

D. Other
l< None 0

LICENSINGBASISPCT+PCTASSESSMENTS PCT= 1193
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10CFR50.46MARGINUTILIzATION- LARGEBREAKLOCA
PlantName: MillstonePowerStation,Unit3
UtilityName: DominionEnergyNuclearConnecticut,Inc.
Ana.lysisinfoLma.tion

EM: ASTRUM (2004) LimitingBreakSize:Guillotine
AnalysisDate: 04/17/07

Vendor: Westinghouse

FQ: 2.6 FdH: 1.65
Fuel: RFA-2 SGTP(%): 10
Notes: None

Ch
LICENSINGBASIS

AnalysisofRecordPCT 1781

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1. HOTSPOTBurstTemperatureLogicErrors 0
2. CCFLGlobalVolumeError 0
3. HOTSPOTGapHeatTransferLogic 0
4. DiscrepancyinMetalMassesUsedFromDrawings 0
5. ErrorinASTRUMProcessingofAverageRodBurnup

andRodInternalPressure 0
6. TreatmentofVesselAverageTemperatureUncertainty 0
7. PBOTandPMIDEvaluation 0
8 EvaluationofFuelPelletThermalConductivity 222

Degradation
9. HOTSPOTBurstTemperatureCalculation 0

forzIRLOCladding
10. RodInternalPressureCalculation 0
11. HOTSPOTIterationAlgorithmforCalculatingthe 0

InitialFuelPelletAverageTemperature
12. WCOBRA/TRACThermal-HydraulicHistoryFile 0

DimensionusedinHSDRIVERBackground
13. WCOBRA/TRACAutomatedRestartProcessLogicError 0
14. InitialFuelPelletAverageTemperatureUncertainty 0

Calculation
15. ElevationsforHeatSlabTemperatureInitialization0
16. HeatTransferModelErrorCorrections 0
17. CorrectiontoHeatTransferNodeInitialization 0
18. MassConservationErrorFix 0
19 CorrectiontoSplitChannelMomentumEquation 0
20. HeatTransferLogicCorrectionforRodBurstCalculation0
21. ChangestoVesselSuperheatedSteamProperties 0
22. UpdatetoMetalDensityReferenceTemperatures 0
23. DecayHeatModelErrorCorrections 0
24. CorrectiontothePipeExitPressureDropError 0
25. WCOBRA/TRACUl9FileDimensionErrorCorrection0
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26. RevisedHeatTransferMultiplierDistributions -91
27. HOTSPOT BurstStrainErrorCorrection 21
28. Changes toGridBlockageRatioandPorosity 0
29. Grid HeatTransferEnhancementCalculation 0
30. Burst Elevation Selection 0
31. Errors inDecay GroupUncertaintyFactors 0
32. Errorsin Support Plate,CoreBarrel,andVesselWall 0

UnheatedConductor

33. ErrorinOxidation Calculations 0
34. ErrorinuseofASME SteamTables 0
35. InsertionofAXIOMTM Cladding LTAs 0
36. VesselAverageTemperature Uncertainty 0
37. InconsistentApplicationof Numerical RampApplied 0

totheEntrainedLiquid/Vapor Interfacial DragCoefficient
38. InappropriateResettingofTransverse LiquidMassFlow 0
39. Steady-StateFuelTemperatureCalibration Method 0
40. MillstoneUnit3Cycle20PBOT/PMID Violations 0
41 VaporTemperatureResetting 0
42 CoreBarrelHeatSlabError 0
43. ColdLegVolumeError 0
44. CoreBarrelWettedPerimeterError 0
45. RemovaloftheVesselInterfacialHeatTransferLimit 0

B. PlannedPlantModificationEvaluations
1 None

C. 2020ECCSModelAssessments
1. Cycle21PBOT/PMIDEnvelopeViolations 0

D. Other
1. None 0

LICENSINGBASISPCT+PCTASSESSMENTS PCT= 1933
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10CFR 50.46 MARGIN UTILI2ATION- WESTINGHOUSESMALLBREAKLOCA
PlantName: NorthAnnaPowerStation,Unit1
UtilityName: VirginiaElectricandPowerCompany
Agga.lyjsInform.atiog1

EM: NOTRUMP LimitingBreakSize:2.75inches
AnalysisDate: 12/20/2010

Vendor: Westinghouse

FQ: 2.32 FAH: 1.65
Fuel: RFA-2 SGTP(%): 7
Notes: None

h
LICENSINGBASIS

AnalysisofRecordPCT 1834.1

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1. NOTRUMP-EMEvaluationofFuelPellet Thermal 0
ConductivityDegradation

2. SBLOCACladdingStrainRequirementforFuel 0
RodBurst

3. FuelRodGapConductanceError. 0
4. RadiationHeatTransferModelError 0
5. SBLOCTAPre-DNBCladdingHeatTransfer 0

CoefficientCalculation
6. ErrorintheUpperPlenumFluidVolumeCalculation 0
7. UO2FuelPelletHeatCapacity 0

B. PlannedPlantModificationEvaluations
1 None 0

C. 2020ECCSModelAssessments
1 None 0

D. Other
1. None 0

LICENSINGBASISPCT+PCTASSESSMENTS PCT= 1834.1
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10CFR 50.46 MARGIN UTILIzATION- WESTINGHOUSELARGEBREAKLOCA
PlantName: NorthAnnaPowerStation,Unit1
UtilityName: VirginiaElectricandPowerCompany
Ah
EM: ASTRUM (2004) LimitingBreakSize:DEGB
AnalysisDate: 8/25/2010

Vendor: Westinghouse

FQ: 2.32 FAH: 1.65
Fuel: RFA-2 SGTP(%): 7
Notes:CorePower5100%of2951MWt; SG Model 54F;17xl7RFA-2FuelwithzIRLO@orOptirnizedzIRLOTM
cladding,Non-IFBAorIFBA,IFMs

CladT.e!!!p.LCFj
LICENSINGBASIS

AnalysisofRecordPCT 1852

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1 EvaluationofFuelPelletThermalConductivity 135
Degradation

2. HOTSPOTBurstTemperatureCalculation 0
forzIRLOCladding

3. RodInternalPressureCalculation 0
4. HOTSPOTIterationAlgorithm.forCalculatingthe 0

InitialFuelPelletAverageTemperature
5. WCOBRA/TRACThermal-HydraulicHistoryFile 0

DimensionusedinHSDRIVERBackground
6. WCOBRA/TRACAutomatedRestartProcessLogicError 0
7. InitialFuelPelletAverageTemperatureUncertainty 1

Calculation
8. ElevationsforHeatSlabTemperatureInitialization0
9. HeatTransferModelErrorCorrections 0
10. CorrectiontoHeatTransferNodeInitialization 0
11 MassConservationErrorFix 0
12. CorrectiontoSplitChannelMomentumEquation 0
13. HeatTransferLogicCorrectionforRodBurstCalculation0
14. ChangestoVesselSuperheatedSteamProperties 0
15. UpdatetoMetalDensityReferenceTemperatures 0
16. DecayHeatModelErrorCorrections 0
17. CorrectiontothePipeExitPressureDropError 0
18. WCOBRA/TRACUl9FileDimensionErrorCorrection 0
19. RevisedHeatTransferMultiplierDistributions -27
20. HOTSPOTBurstStrainErrorCorrection 21
21. ChangestoGridBlockageRatioandPorosity 0
22. GridHeatTransferEnhancementCalculation 0
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23. VesselSection7Mid-LevelElevationModeling 0
24. Burst ElevationSelection 0
25. Errors inDecayGroupUncertaintyFactors 0
26. Error inOxidation Calculations 0
27. Error inuseofASMESteamTables 0
28. Support Column CoreBarrelUnheatedConductorErrors0 0
29. Inconsistent Application ofNumericalRampApplied 0

totheEntrained Liquid /VaporInterfacialDragCoefficient
30. InappropriateResetting ofTransverseLiquidMassFlow 0
31. Steady-StateFuel Temperature CalibrationMethod 0
32. CorrectiontoFuelPellet TCD Assessment 0
33. VaporTemperatureResetting 0
34. RemovaloftheVesselInterfacial HeatTransferLimit 0

B. PlannedPlantModificationEvaluations

1. None 0

C. 2020ECCSModelAssessments
1. None 0

D. Other
1. None

LICENSINGBASISPCT+PCTASSESSMENTS PCT= 1982
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10CFR 50.46 MARGIN UTILIzATION- WESTINGHOUSESMALLBREAKLOCA
PlantName: NotthAnnaPowerStation,Unit2
UtilityName: VirginiaElectricandPowerCompany
An.a.lysisJnforg!1ation

EM: NOTRUMP LimitingBreakSize:2.75inches
AnalysisDate: 12/20/2010

Vendor: Westinghouse

FQ: 2.32 FAH: 1.65
Fuel: RFA-2 SGTP(%): 7
Notes: None

M
LICENSINGBASIS

AnalysisofRecordPCT 1834.1

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1. NOTRUMP-EMEvaluationofFuelPellet Thermal 0
ConductivityDegradation

2. SBLOCTACladdingStrainRequirementforFuel 0
RodBurst

3. FuelRodGapConductanceError 0
4. RadiationHeatTransferModelError 0
5. SBLOCTAPre-DNBCladdingHeatTransfer 0

CoefficientCalculation
6. ErrorintheUpperPlenumFluidVolumeCalculation 0
7. UO2FuelPelletHeatCapacity 0

B. PlannedPlantModificationEvaluations
l None 0

C. 2020ECCSModelAssessments
1. None 0

D. Other
1. None 0

LICENSINGBASISPCT+PCTASSESSMENTS PCT= 1834.1
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10CFR 50.46 MARGIN UTILIzATION- WESTINGHOUSELARGEBREAKLOCA

PlantName: NorthAnnaPowerStation,Unit2
UtilityName: Virginia ElectricandPowerCompany
Ah
EM: ASTRUM (2004) LimitingBreakSize:DEGB
AnalysisDate: 8/25/2010

Vendor: Westinghouse

FQ: 2.32 FAH: 1.65
Fuel: RFA-2 SGTP(%): 7
Notes:CorePower5 100%of2951MWt;SG Model 54F;17xl7RFA-2FuelwithzIRLO@orOptimized2IRLOTM
cladding,Non-IFBAorIFBA,IFMs

M
LICENSINGBASIS

AnalysisofRecordPCT 1852

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1. EvaluationofFuelPelletThermalConductivity 135
Degradation

2. HOTSPOTBurstTemperatureCalculation 0
forzIRLOCladding

3. RodInternalPressureCalculation 0
4. HOTSPOTIterationAlgorithmforCalculatingthe 0

InitialFuelPelletAverageTemperature
5. WCOBRA/TRACThermal-HydraulicHistoryFile 0

DimensionusedinHSDRIVERBackground
6. WCOBRA/TRACAutomatedRestartProcessLogicError 0
7. InitialFuelPelletAverageTemperatureUncertainty I

Calculation
8 ElevationsforHeatSlabTemperatureInitialization0
9. HeatTransferModelErrorCorrections 0
10. CorrectiontoHeatTransferNodeInitialization 0
l1. MassConservationErrorFix 0
12. CorrectiontoSplitChannelMomentumEquation 0
13. HeatTransferLogicCorrectionforRodBurstCalculation0
14. ChangestoVesselSuperheatedSteamProperties 0
15. UpdatetoMetalDensityReferenceTemperatures 0
16. DecayHeatModelErrorCorrections 0
17. CorrectiontothePipeExitPressureDropError 0
18. WCOBRA/TRACUl9FileDimensionErrorCorrection 0
19. RevisedHeatTransferMultiplierDistributions -27
20. HOTSPOTBurstStrainErrorCorrection 21
21. ChangestoGridBlockageRatioandPorosity 0
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22. GridHeatTransferEnhancementCalculation 0
23. Vessel Section7Mid-LevelElevationModeling 0
24. Burst Elevation Selection 0
25. Errors inDecayGroupUncertaintyFactors 0
27. Error in Oxidation Calculations 0
28. Errorin use ofASMESteamTables 0
29. SupportColumn CoreBarrelUnheatedConductorErrors 0
30. InconsistentApplication ofNumericalRampApplied 0

totheEntrained Liquid /VaporInterfacialDragCoefficient
31 InappropriateResetting ofTransverse LiquidMassFlow 0
32. Steady-StateFuelTemperature Calibration Method 0
33. CorrectiontoFuelPellet TCD Assessment 0
34. VaporTemperatureResetting 0
35. RemovaloftheVesselInterfacial Heat Transfer Limit 0

B. PlannedPlantModificationEvaluations
1 None 0

C. 2020ECCSModelAssessments
1. None 0

D. Other
1, None

LICENSINGBASISPCT+PCTASSESSMENTS PCT= 1982
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SURRYPOWERSTATIONUNITS1AND2



SerialNumber21-183
DocketNos.50-280/281

Attachment4
Page2of7

10CFR 50.46 MARGIN UTILIzATION- WESTINGHOUSESMALLBREAKLOCA
PlantName: SurryPowerStation,Unit1
UtilityName: VirginiaElectricandPowerCompany
An.alyjsln&rma.1ion

EM: NOTRUMP LimitingBreakSize:2.75inches
AnalysisDate: 5/7/2009

Vendor: Westinghouse

FQ: 2.5 FAH: 1.7
Fuel: Upgrade SGTP(%): 7
Notes: None

M
LICENSINGBASIS

' AnalysisofRecordPCT 2012

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1. Urania-GadoliniaPelletThermalConductivity Calculation. 0
2. PelletCrackandDishVolumeCalculation. 0
3. TreatmentofVesselAverageTemperatureUncertainty 0
4. 15X15UpgradeFuel 0
5. MaximumFuelRodTimeStepLogic 0
6. RadiationHeatTransferLogic 0
7. NOTRUMP-EMEvaluationofFuelPelletThermal 0

ConductivityDegradation
8. SBLOCTACladdingStrainRequirementforFuel 0

RodBurst
9. FuelRodGapConductanceError 0
10. RadiationHeatTransferModelError 0
11. SBLOCTAPre-DNBCladdingHeatTransfer 0

CoefficientCalculation
12. ErrorintheUpperPlenumFluidVolumeCalculation 0
13. UO2FuelPelletHeatCapacity 0

B. PlannedPlantModificationEvaluations
1. None 0

C. 2020ECCSModelAssessments
1. None 0

D. Other
1. None 0

LICENSINGBASISPCT+PCTASSESSMENTS PCT= 2012
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10CFR 50.46 MARGIN UTILIzATION-WESTINGHOUSELARGEBREAKLOCA
PlantName: SurryPowerStation,Unit1
UtilityName: VirginiaElectricandPowerCompany
Analy.sisln[oLmation

EM: ASTRUM (2004) LimitingBreakSize:DEG
AnalysisDate: 10/6/2010

Vendor: Westinghouse

FQ: 2.5 FAH: 1.7
Fuel: Upgrade SGTP(%): 7
Notes: None

ClagLT.emILCF)
LICENSINGBASIS

AnalysisofRecordPCT 1853

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1. EvaluationofFuelPelletThermalConductivity 183
Degradation

2. PelletRadialProfileOption -13
3. HOTSPOTBurstTemperatureCalculation 0

forzIRLOCladding
4. RodInternalPressureCalculation 0
5. HOTSPOTIterationAlgorithmforCalculatingthe 0

InitialFuelPelletAverageTemperature
6. WCOBRA/TRACThermal-HydraulicHistoryFile 0

DimensionusedinHSDRIVERBackground
7. WCOBRA/TRACAutomatedRestartProcessLogicError 0
8. InitialFuelPelletAverageTemperatureUncertainty 0

Calculation
9. ElevationsforHeatSlabTemperatureInitialization0
10. HeatTransferModelErrorCorrections 0
11 CorrectiontoHeatTransferNodeInitialization 0
12. MassConservationErrorFix 0
13. CorrectiontoSplitChannelMomentumEquation 0
14. HeatTransferLogicCorrectionforRodBurstCalculation0
15. ChangestoVesselS.uperheatedSteamProperties 0
16. UpdatetoMetalDensityReferenceTemperatures 0
17. DecayHeatModelErrorCorrections 0
18. CorrectiontothePipeExitPressureDropError 0
19. WCOBRA/TRACUl9FileDimensionErrorCorrection 0
20. RevisedHeatTransferMultiplierDistributions -7
21 HOTSPOTBurstStrainErrorCorrection 51
22. ChangestoGridBlockageRatioandPorosity 0
23. GridHeatTransferEnhancementCalculation 0
24. VesselSection7Mid-LevelElevationModeling 0
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25. BurstElevationSelection 0
26. Errors inDecayGt;oupUncertaintyFactors 4
27. Evaluation ofAdditionalContainmentMetal 0
28. Error inOxidation Calculations 0
29. Error inuseofASMESteamTables 0
30. CoreBarrel Unheated ConductorErrors 0
31. Discrepancy inWetted PerimeterInputs 0
32. InconsistentApplication ofNumericalRampApplied 0

totheEntrained Liquid /VaporInterfacialDragCoefficient
33. InappropriateResetting ofTransverse LiquidMassFlow 0
34. Steady-StateFuelTemperature Calibration Method 0
35. VaporTemperatureResetting 0
36. RemovaloftheVesselInterfacial HeatTransferLimit 0

B. PlannedPlantModificationEvaluations

1. None 0

C. 2020ECCSModelAssessments
1, RemovaloftheVesselInterfacialHeatTransfer Limit 0

D. Other
1. None 0

LICENSINGBASISPCT+PCTASSESSMENTS PCT= 2071
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10CFR 50.46 MARGIN UTILI2ATION- WESTINGHOUSESMALLBREAKLOCA
PlantName: SurryPowerStation,Unit2
UtilityName: VirginiaElectricandPowerCompany
h
EM: NOTRUMP LimitingBreakSize:2.75inches
AnalysisDate: 5/7/2009

Vendor: Westinghouse

FQ: 2.5 FAH: 1.7
Fuel: Upgrade SGTP(%): 7
Notes: None

Clad.TempfF.)
LICENSINGBASIS

AnalysisofRecordPCT 2012

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1. Urania-GadoliniaPelletThermalConductivity Calculation. 0
2. PelletCrackandDishVolumeCalculation. 0
3. TreatmentofVesselAverageTemperatureUncertainty 0
4. 15X15UpgradeFuel 0
5. MaximumFuelRodTimeStepLogic 0
6. RadiationHeatTransferLogic 0
7. NOTRUMP-EMEvaluationofFuelPelletThermal 0

ConductivityDegradation
8. SBLOCTACladdingStrainRequirementforFuel 0

RodBurst
9. FuelRodGapConductanceError 0
10. RadiationHeatTransferModelError 0
11 SBLOCTAPre-DNBCladdingHeatTransfer 0

CoefficientCalculation
12. ErrorintheUpperPlenumFluidVolumeCalculation 0
13. UO2FuelPelletHeatCapacity 0

B. PlannedPlantModificationEvaluations
1. None 0

C. 2020ECCSModelAssessments
1. None 0

D. Other
1 None 0

LICENSINGBASISPCT+PCTASSESSMENTS PCT= 2012
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10CFR 50.46 MARGIN UTILIzATION- WESTINGHOUSELARGEBREAKLOCA
PlantName: SurryPowerStation,Unit2
UtilityName: VirginiaElectricandPowerCompany
An.a.lysisJnfomation

EM: ASTRUM (2004) LimitingBreakSize:DEG
AnalysisDate: 10/6/2010

Vendor: Westinghouse

FQ: 2.5 FAH: 1.7
Fuel: Upgrade SGTP(%): 7
Notes: None

M
LICENSINGBASIS

AnalysisofRecordPCT 1853

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1. EvaluationofFuelPelletThermalConductivity 183
Degradation

2. PelletRadialProfileOption -13
3. HOTSPOTBurstTemperatureCalculation 0

forzIRLOCladding
4. RodInternalPressureCalculation 0
5. HOTSPOTIterationAlgorithmforCalculatingthe 0

InitialFuelPelletAverageTemperature
6. WCOBRA/TRACThermal-HydraulicHistoryFile 0

DimensionusedinHSDRIVERBackground
7. WCOBRA/TRACAutomatedRestartProcessLogicError 0
8. InitialFuelPelletAverageTemperatureUncertainty 0

Calculation
9. ElevationsforHeatSlabTemperatureInitialization0
10. HeatTransferModelErrorCorrections 0
11. CorrectiontoHeatTransferNodeInitialization 0
12. MassConservationErrorFix 0
13. CorrectiontoSplitChannelMomentumEquation 0
14. HeatTransferLogicCorrectionforRodBurstCalculation0
15. ChangestoVesselSuperheatedSteamProperties 0
16. UpdatetoMetalDensityReferenceTemperatures 0
17. DecayHeatModelErrorCorrections 0
18. CorrectiontothePipeExitPressureDropError 0
19. WCOBRA/TRACU19FileDimensionErrorCorrection 0
20. RevisedHeatTransferMultiplierDistributions -7
21. HOTSPOTBurstStrainErrorCorrection 51
22. ChangestoGridBlockageRatioandPorosity 0
23. GridHeatTransferEnhancementCalculation 0
24. VesselSection7Mid-LevelElevationModeling 0
25. BurstElevationSelection 0

.
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26. ErrorsinDecayGroupUncertaintyFactors 4
27. Evaluation ofAdditionalContainmentMetal 0
28. Error inOxidationCalculations 0
29. Error inuseofASMESteamTables 0
30. Core Barrel Unheated ConductorErrors 0
31. Discrepancy inWettedPerimeterInputs 0
32. Inconsistent Application ofNumericalRampApplied 0

totheEntrained Liquid /VaporInterfacialDragCoefficient
33. InappropriateResetting ofTransverseLiquidMassFlow0
34. Steady-StateFuelTemperature CalibrationMethod 0
35. VaporTemperatureResetting 0
36. RemovaloftheVesselInterfacial HeatTransferLimit 0

B. PlannedPlantModificationEvaluations

1. None 0

C. 2020ECCSModelAssessments
l. None 0

D. Other
l None 0

LICENSINGBASISPCT+PCTASSESSMENTS PCT = 2071
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2020ANNUALREPORTOF EMERGENCY CORE

PURSUANTTOTHEREQUIREMENTS OF10CFR50.46

2020ANNUALREPORTINGOF10CFR50.46MARGIN UTlLlzATION

DOMINIONENERGYSOUTHCAROLINA,INC.
VIRGlLC.SUMMERNUCLEARSTATIONUNIT1
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PlantName: V.C.Summer
UtilityName: Dominion EnergySouthCarolina
Ah
EM: NOTRUMP Limiting BreakSize:3Inch
AnalysisDate: February 2003
Vendor: Westinghouse

FQ: 2.45FdH:1.62

Notes: None
Clad.[em.p.EF)

LICENSINGBASIS
AnalysisofRecordPCT 1775

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1 NOTRUMP-EMRefinedBreakSpectrum 0
2. ErrorsinReactorVesselNozzleDataCollections 0
3. PumpWeirResistanceModeling 0
4 ErrorsinReactorVesselLowerPlenumSurface

AreaCalculations 0
5. ModelingofAnnularPellets 0
6. DiscrepancyinMetalMassesUsedFromDrawings 0
7. V.C.SummerUpflowConversion 148
8. TreatmentofVesselAverageTemperatureUncertainty 0
9. Urania-GadoliniaPelletThermalConductivity

Calculation 0
10. PelletCrackandDishVolumeCalculation 0
11. RadiationHeatTransferLogic 0
12. MaximumFuelRodTimeStepLogic 0
13. NOTRUMP-EMEvaluationofFuelPelletThermal

ConductivityDegradation 0
14. SBLOCTACladdingStrainRequirementforFuel

RodBurst 0
15. FuelRodGapConductanceError 0
16. RadiationHeatTransferModelError > 0
17. SBLOCTAPre-DNBCladdingSurfaceHeatTransfer

CoefficientCalculation 0
18. ControlRodDropTimeTechnicalSpecificationChange 0
19. VesselAverageTemperatureUncertainty 0
20. ErrorintheUpperPlenumFluidVolumeCalculation 0
21. UO2FuelPelletHeatCapacity 0

B. PlannedPlantModificationEvaluations
1 None 0

C. 2020ECCSModelAssessments
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1. Increased VesselAverageTemperatureUncertainty 0

D. Other
1. None 0

LICENSINGBASIS PCT +PCTASSESSMENTS PCT= 1923
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PlantName: V.C.Summer
UtilityName: Dominion EnergySouthCarolina
Analysisinformation

EM: CQD(1996) Limiting BreakSize:DEGB
AnalysisDate: February 2003
Vendor: Westinghouse

FQ: 2.5 FdH:1.7
Notes: None

.ChLdTemp.fFj
LICENSINGBASIS

AnalysisofRecordPCT 1860

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1. FanCoolerPerformanceIncrease 0
2. ImprovedAutomationofEndofBlowdown Time 0
3. ImplementationofASTRUMCapabilityinHOTSPOT 0
4 RevisedBlowdownHeatupUncertaintyDistribution 49
5. RevisedIterationAlgorithmforCalculating

TheAverageFuelTemperature 0
6. ImprovedAutomationofEndofBlowdownTime 0
7. ThermodynamicPropertiesfromThermo 0
8. PressurizerFluidVolumes 0
9. VesselUnheatedConductorNoding 0

10. ContainmentRelativeHumidityAssumption 0
11. HOTSPOTFuelRelocation 0
12. SteamGeneratorNozzleVolumeAccountingError 0
13. ColdLegVolumeDiscrepancy 0
14. ErrorsinReactorVesselNozzleDataCollection 0
15. HOTSPOTBurstTemperatureLogicErrors 0
16. V.C.SummerUpflowConversion -7
17. zeroCross-FlowBoundaryConditionError 0
18. DiscrepancyinMetalMassesUsedFromDrawings 0
19. HOTSPOTGapHeatTransferLogic 0
20. HOTSPOTStatisticalOutputLogic - 0
21. TreatmentofVesselAverageTemperatureUncertainty 0
22. AdditionalHeatSinksandMaximumSprayFlow 0
23. FuelPelletThermalConductivityDegradation

andPeakingFactorBurndown 0
24. PAD4.0Implementation -83
25. zeroCross-FlowBoundaryConditionError 0
26. HOTSPOTBurstTemperatureCalculation

ForzIRLOCladding 0
27. HOTSPOTIterationAlgorithmforCalculating

TheInitialFuelPelletAverageTemperature 0
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28. WCOBRA/TRAC AutomatedRestartProcessLogicError 0
29. RodInternalPressureCalculation 0
30. WCOBRA/TRAC Thermal-HydraulicHistoryFile

Dimension usedinHSDRIVER 0
31. Burst Elevation Selection 0
32. Elevation forHeatSlabTemperatureInitialization 0
33. HeatTransfer Logic forRodBurstCalculation 0
34. WCOBRA/TRAC Ul9FileDimensionErrorCorrection 0
35. HeatTransferModel ErrorCorrections 0
36. CorrectiontoHeat Transfer NodeInitialization 0
37. MassConservationError Fix 0
38. CorrectiontoSplitChannel Momentum Equation 0
39. ChangestoVesselSuperheated Steam Properties 0
40. UpdatetoMetalDensityReference Temperatures 0
41 DecayHeatModelErrorCorrection 0
42. CorrectiontothePipeExitPressure Drop Error 0
43. VesselSection7Mid-LevelElevation Modeling 0
44. GridHeatTransferEnhancementCalculation 0
45. RevisedHeatTransferMultiplierDistributions -5
46. ChangestoGridBlockageRatioandPorosity 0
47. ErrorinBurstStrainApplication 0
48. CodeUncertaintyinBELBLOCAMonteCarlo

Simulations 0
49. ErrorinOxidationCalculations 0
50. SupportColumnUnheatedConductorError 0
51 VesselAverageTemperatureUncertainty 0
52. NumericalRampEntrainedLiquid/VaporInterfacialDrag 0
53. InappropriateResettingofTransverseLiquidMassFlow 0
54. VaporTemperatureResetting 0
55. RemovaloftheVesselInterfacialHeatTransferLimit 0

B. PlannedPlantModificationEvaluations
1 None 0

C. 2020ECCSModelAssessments
1. IncreasedVesselAverageTemperatureUncertainty 0

D. Other
1 None 0

LICENSINGBASISPCT+PCTASSESSMENTS PCT= 1814
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PlantName: V.C.Summer
UtilityName: Dominion EnergySouthCarolina
Ag1aly.sisinformatio!1

EM: CQD(1996) Limiting BreakSize:DEGB
AnalysisDate: February 2003
Vendor: Westinghouse

FQ: 2.5 FdH:1.7
Notes: None

h
LICENSINGBASIS

AnalysisofRecordPCT 1808

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1. FanCoolerPerformanceIncrease 1
2. ImprovedAutomationofEndofBlowdown Time 0
3. ImplementationofASTRUMCapabilityinHOTSPOT 0
4 RevisedBlowdownHeatupUncertaintyDistribution 5
5. RevisedIterationAlgorithmforCalculating

TheAverageFuelTemperature 0
6. ImprovedAutomationofEndofBlowdownTime 0
7. ThermodynamicPropertiesfromThermo 0
8. PressurizerFluidVolumes 0
9. VesselUnheatedConductorNoding 0

10. ContainmentRelativeHumidityAssumption 0
11 HOTSPOTFuelRelocation 0
12. SteamGeneratorNozzleVolumeAccountingError 0
13. ColdLegVolumeDiscrepancy 0
14. ErrorsinReactorVesselNozzleDataCollection 0
l5. HOTSPOTBurstTemperatureLogicErrors 0
16. V.C.SummerUpflowConversion -44
17. zeroCross-FlowBoundaryConditionError 0
18. DiscrepancyinMetalMassesUsedFromDrawings 0
19. HOTSPOTGapHeatTransferLogic 0
20. HOTSPOTStatisticalOutputLogic 0
21. TreatmentofVesselAverageTemperatureUncertainty 0
22. AdditionalHeatSinksandMaximumSprayFlow 0
23. FuelPelletThermalConductivityDegradation

andPeakingFactorBurndown I13
24. PAD4.0Implementation -118
25. zeroCross-FlowBoundaryConditionError 0
26. HOTSPOTBurstTemperatureCalculation

ForzIRLOCladding 0
27. HOTSPOTIterationAlgorithmforCalculating

TheInitialFuelPelletAverageTemperature 0
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28. WCOBRA/TRAC AutomatedRestartProcessLogicError 0
29. RodInternalPressureCalculation 0
30. WCOBRA/TRAC Thermal-HydraulicHistoryFile

Dimension usedinHSDRIVER 0
31. Burst Elevation Selection 0
32. Elevation forHeatSlabTemperatureInitialization 0
33. HeatTransfer Logic forRodBurstCalculation 0
34. WCOBRA/TRAC Ul9FileDimensionErrorCorrection 0
35. HeatTransferModel ErrorCorrections 0
36. CorrectiontoHeat Transfer NodeInitialization 0
37. MassConservationError Fix 0
38. CorrectiontoSplitChannel Momentum Equation 0
39. ChangestoVesselSuperheated Steam Properties 0
40. UpdatetoMetalDensityReference Temperatures 0
41. DecayHeatModelErrorCorrection 0
42. CorrectiontothePipeExitPressure Drop Error 0
43. VesselSection7Mid-LevelElevationModeling 0
44 GridHeatTransferEnhancementCalculation 0
45. RevisedHeatTransferMultiplierDistributions 5
46. ChangestoGridBlockageRatioandPorosity 24
47. ErrorinBurstStrainApplication 20
48. CodeUncertaintyinBELBLOCAMonteCarlo

Simulations 0
49. ErrorinOxidationCalculations 0
50 SupportColumnUnheatedConductorError 0
51. VesselAverageTemperatureUncertainty 0

52. NumericalRampEntrainedLiquid/VaporInterfacialDrag 0
53. InappropriateResettingofTransverseLiquidMassFlow 0
54. VaporTemperatureResetting 0
55. RemovaloftheVesselInterfacialHeatTransferLimit 0

B. PlannedPlantModificationEvaluations
1. None 0

C. 2020ECCSModelAssessments
l. IncreasedVesselAverageTemperatureUncertainty 0

D. Other
1. None 0

LICENSINGBASISPCT+PCTASSESSMENTS PCT= 1814
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PlantName: V.C.Summer
UtilityName: Dominion EnergySouthCarolina
An.alyjs.Informa.tion

EM: CQD(1996) Limiting BreakSize:DEGB
AnalysisDate: February 2003
Vendor: Westinghouse

FQ: 2.5 FdH:1.7
Notes: None

h
LICENSINGBASIS

AnalysisofRecordPCT 1988

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1. FanCoolerPerformanceIncrease 2
2. ImprovedAutomationofEndofBlowdown Time 0
3. ImplementationofASTRUMCapabilityinHOTSPOT 0
4 RevisedBlowdownHeatupUncertaintyDistribution 5
5. RevisedIterationAlgorithmforCalculating

TheAverageFuelTemperature 0
6. ImprovedAutomationofEndofBlowdownTime 0
7. ThermodynamicPropertiesfromThermo 0
8. PressurizerFluidVolumes 0
9. VesselUnheatedConductorNoding 0

10. ContainmentRelativeHumidityAssumption 0
11 HOTSPOTFuelRelocation 0
12. SteamGeneratorNozzleVolumeAccountingError 0
13. ColdLegVolumeDiscrepancy 0
14. ErrorsinReactorVesselNozzleDataCollection 0
15. HOTSPOTBurstTemperatureLogicErrors 0
16. V.C.SummerUpflowConversion -29
17. zeroCross-FlowBoundaryConditionError 0
18. DiscrepancyinMetalMassesUsedFromDrawings 0
19. HOTSPOTGapHeatTransferLogic 0
20. HOTSPOTStatisticalOutputLogic 0
21. TreatmentofVesselAverageTemperatureUncertainty 0
22. AdditionalHeatSinksandMaximumSprayFlow 1
23. FuelPelletThermalConductivityDegradation

andPeakingFactorBurndown 123
24. PAD4.0Implementation -118
25. zeroCross-FlowBoundaryConditionError 0
26. HOTSPOTBurstTemperatureCalculation

ForzIRLOCladding 0
27. HOTSPOTIterationAlgorithmforCalculating

TheInitialFuelPelletAverageTemperature 0
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28. WCOBRA/TRAC AutomatedRestartProcessLogicError 0
29. RodInternalPressureCalculation 0
30. WCOBRA/TRAC Thermal-HydraulicHistoryFile

Dimension usedinHSDRIVER 0
31 Burst Elevation Selection 0
32. Elevation forHeatSlabTemperatureInitialization 0
33. HeatTransfer Logic forRodBurstCalculation 0
34. WCOBRA/TRAC U19FileDimensionErrorCorrection 0
35. HeatTransferModel ErrorCorrections 0
36. CorrectiontoHeat Transfer NodeInitialization 0
37. MassConservationError Fix 0
38. CorrectiontoSplitChannel Momentum Equation 0
39. ChangestoVesselSuperheated Steam Properties 0
40. UpdatetoMetalDensityReference Temperatures 0
41. DecayHeatModelErrorCorrections 0
42. CorrectiontothePipeExitPressure Drop Error 0
43. VesselSection7Mid-LevelElevationModeling 0
44. GridHeatTransferEnhancementCalculation 0
45. RevisedHeatTransferMultiplierDistributions -35
46. ChangestoGridBlockageRatioandPorosity 24
47. ErrorinBurstStrainApplication. 0
48. CodeUncertaintyinBELBLOCAMonteCarlo

Simulations 0
49. ErrorinOxidationCalculations 0
50. SupportColumnUnheatedConductorError 0
51. VesselAverageTemperatureUncertainty 0
52. NumericalRampEntrainedLiquid/VaporInterfacialDrag 0
53. InappropriateResettingofTransverseLiquidMassFlow 0
54. VaporTemperatureResetting 0
55. RemovaloftheVesselInterfacialHeatTransferLimit 0

B. PlannedPlantModificationEvaluations
1. None 0

C. 2020ECCSModelAssessments
1. IncreasedVesselAverageTemperatureUncertainty 0

D. Other
1. None 0

LICENSINGBASISPCT+PCTASSESSMENTS PCT= 1961
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PlantName: V.C.Summer
UtilityName: Dominion EnergySouthCarolina
AnalysiIn[orm.ation

EM: CQD(1996) Limiting BreakSize:DEGB
AnalysisDate: February 2003
Vendor: Westinghouse

FQ: 2.5 FdH:1.7
Notes: None

CjadTempfU
LICENSINGBASIS

AnalysisofRecordPCT 1988

PCTASSESSMENTS(DeltaPCT)
A. PriorECCSModelAssessments

1 FanCoolerPerformanceIncrease 2
2. ImprovedAutomationofEndofBlowdown Time 0
3. ImplementationofASTRUMCapabilityinHOTSPOT 0
4 RevisedBlowdownHeatupUncertaintyDistribution 5
5. RevisedIterationAlgorithmforCalculating

TheAverageFuelTemperature 0
6. ImprovedAutomationofEndofBlowdownTime 0
7. ThermodynamicPropertiesfromThermo 0
8. PressurizerFluidVolumes 0
9. VesselUnheatedConductorNoding 0

10. ContainmentRelativeHumidityAssumption 0
11. HOTSPOTFuelRelocation 0
12. SteamGeneratorNozzleVolumeAccountingError 0
13. ColdLegVolumeDiscrepancy 0
14. ErrorsinReactorVesselNozzleDataCollection 0
15. HOTSPOTBurstTemperatureLogicErrors 0
16. V.C.SummerUpflowConversion -29
17. zeroCross-FlowBoundaryConditionError 0
18. DiscrepancyinMetalMassesUsedFromDrawings 0
19. HOTSPOTGapHeatTransferLogic 0
20. HOTSPOTStatisticalOutputLogic 0
21. TreatmentofVesselAverageTemperatureUncertainty 0
22. AdditionalHeatSinksandMaximumSprayFlow 1
23. FuelPelletThermalConductivityDegradation

andPeakingFactorBurndown 123
24. PAD4.0Implementation -118
25. zeroCross-FlowBoundaryConditionError 0
26. HOTSPOTBurstTemperatureCalculation

ForzIRLOCladding 0
27. HOTSPOTIterationAlgorithmforCalculating

TheInitialFuelPelletAverageTemperature 0
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28. WCOBRA/TRAC AutomatedRestartProcessLogicError 0
29. RodInternalPressureCalculation 0
30. WCOBRA/TRAC Thermal-HydraulicHistoryFile

Dimension usedinHSDRIVER 0
31 Burst Elevation Selection 0
32. Elevation forHeatSlabTemperatureInitialization 0
33. HeatTransfer Logic forRodBurstCalculation 0
34. WCOBRA/TRAC Ul9FileDimensionErrorCorrection 0
35. HeatTransferModel ErrorCorrections 0
36. CorrectiontoHeat Transfer NodeInitialization 0
37. MassConservationError Fix 0
38. CorrectiontoSplitChannel Momentum Equation 0
39. ChangestoVesselSuperheated Steam Properties 0
40. UpdatetoMetalDensityReference Temperatures 0
41. DecayHeatModelErrorCorrection 0
41 CorrectiontothePipeExitPressure Drop Error 0
42. VesselSection7Mid-LevelElevation Modeling 0
43. GridHeatTransferEnhancementCalculation 0
44. RevisedHeatTransferMultiplierDistributions -35
45. ChangestoGridBlockageRatioandPorosity 24
46. ErrorinBurstStrainApplication 0
47. CodeUncertaintyinBELBLOCAMonteCarlo

Simulations 0
48. ErrorinOxidationCalculations 0
49. SupportColumnUnheatedConductorError 0
50. VesselAverageTemperatureUncertainty 0

51. NumericalRampEntrainedLiquid/VaporInterfacialDrag 0
52. InappropriateResettingofTransverseLiquidMassFlow 0
53. VaporTemperatureResetting 0
54. RemovaloftheVesselInterfacialHeatTransferLimit 0

B. PlannedPlantModificationEvaluations
1 None 0

C. 2020ECCSModelAssessments
1 IncreasedVesselAverageTemperatureUncertainty 0

D. Other
1. None 0

LICENSINGBASISPCT+PCTASSESSMENTS PCT= 1961

.


