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COREOPERATINGLIMITSREPORT
CALVERTCLIFFSUNIT2,CYCLE24

Thefollowinglimitsareincluded in thisCoreOperatingLimitsReport:
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Introduction.=..,.,.........,,,--,,,,.......,....,,,..,,.,..,. 4
Definitions.,.<..--.-........,,-.,....,.,......,............. 5
LicensingRestrictions...--,,,.,,....,,,.......,,,.,........,., 6

3.1.1 ShutdownMargin(SDM)....... -,,............,,........ 9
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3.1.4 ControlElementAssembly(CEA)Alignment .....,=<<.. 9
3.1.6 RegulatingControlElementAssembly(CEA) Insertion Limits=, ,=-..,--< 9
3.2.1 LinearHeatRate(LHR).,,..,,,,-.,,. ~.-,,,,,,.,,.,-.,,., .--,,,,,,-- 9
3.2.3 TotalIntegratedRadialPeakingFactor(F7).-,,,.,,,,,,,,,,,,.,,.., 10
3.2.5 AxialShapeIndex(ASI)..--..--,,,,-,.-,,.,=...,,,.-,...... 10
3.3.1 ReactorProtectiveSystem(RPS)Instrumentation- Operating..,,,,-,.,,-.- 10
3.4.1 RCSPressure,Temperature,andFlowDNBLimits, -......,..... 10
3.9.1 BoronConcentration.-....-...-.-...,.,...........-=.....,.-.... 11

ListofApprovedMethodologies.---.,..,.,.,.......,.... 20

ThefollowingfiguresareincludedinthisCoreOperatingLimitsReport:
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Figure3.1.6CEAGroupInsertionLimitsvs.FractionofRatedThermalPower..,..,,........12

Figure3.2.1-1AllowablePeakLinearHeatRatevs.TimeinCycle=.....,.........,....... 13
Figure3.2.1-2LinearHeatRateAxialFluxOffsetControlLimits=.=,,.- ,..... 14

Figure3.2.3TotalIntegratedRadialPeakingFactor(F)vs.
AllowableFractionofRatedThermalPower,.,.,,,..,,,,<,--.... 15

Figure3.2.5DNBAxialFluxOffsetControlLimits.,,,,,,-....,,....,,,,,,,,,,.,.....16
Figure3.3.1-1AxialPowerDistribution- HighTripSetpointPeripheralAxialShape

Indexvs.FractionofRatedThermalPower-,..................,............ 17
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INTRODUCTION

Thisreportprovidesthe cycle-specific limitsforoperationofCalvertCliffsUnit2,Cycle24.It
containsthelimitsfor:

ShutdownMargin(SDM)
ModeratorTemperatureCoefficient (MTC)
ControlElementAssembly(CEA) Alignment

RegulatingControlElementAssembly (CEA) InsertionLimits
LinearHeatRate(LHR)
TotalIntegratedRadialPeakingFactor (F?)
AxialShapeIndex(ASI)
ReactorProtectiveSystem(RPS)Instrumentation - Operating

RCSPressure,Temperature,andFlowDeparture from Nucleate Boiling(DNB)Limits
BoronConcentration

Inaddition,thisreportcontainsanumberoffigureswhichgive limits ontheparameterslisted
above,Ifanyofthelimitscontainedinthisreportareexceeded, corrective actionwillbetakenas
definedintheTechnicalSpecifications.

ThisreporthasbeenpreparedinaccordancewiththerequirementsofTechnical Specifications.

ThecyclespecificlimitshavebeendevelopedusingtheNRC-approvedmethodologies givenin
the"ListofApprovedMethodologies"sectionofthisreportandintheTechnical Specifications.

COLRRevision0

InitialreleaseoftheUnit2Cycle24(U2C24)COLR.U2C24mayoperateinallplantmodes.

CalvertCliffs2,Cycle24COLR Page4of22 Rev.0
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DEFINITIONS

AxialShapeIndex(ASI)

ASIshallbethepower generated inthelowerhalfofthecorelessthepowergeneratedin
theupperhalfofthecore, divided bythesumofthepowergeneratedinthelowerand
upperhalvesofthecore.

ASI-
lower - upper y
lower+ upper

TheAxialShapeIndex(Y1)usedforthetrip and pretripsignalsintheReactorProtection
System(RPS)istheabovevalue(YE)modified byanappropriate multiplier(A)anda
constant(B)todeterminethetruecoreaxialpower distribution forthatchannel.

Y1=AYE+B

TotalIntegratedRadialPeakingFactor- Frf
TheTotalIntegratedRadialPeakingFactoristheratioofthepeak pinpowertothe
averagepinpowerinanunroddedcore.

CalvertCliffs2,Cycle24COLR Page5of22 Rev.0
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LICENSINGRESTRICTIONS

1)FortheAsymmetric Steam GeneratorTransientanalysisperformedinaccordancewith
themethodologyof Technical Specification 5.6.5.b.8,themethodologyshallberevised
tocapturetheasymmetric coreinlettemperaturedistributionandapplicationoflocal
peakingaugmentationfactors. TherevisedmethodologyshallbeappliedtoCalvert
CliffsUnit2corereloaddesigns starting withCycle19.

2)FortheSeizedRotorEventanalysis performed inaccordancewiththemethodologyof
TechnicalSpecification5.6.5.b.8,the methodology shallberevisedtocapturethe
asymmetriccoreinletflowdistribution. The revised methodologyshallbeappliedto
CalvertCliffsUnit2corereloaddesignsstarting withCycle19.

3)FortheControlElementAssemblyEjectionanalysis performed inaccordancewiththe
methodologyofTechnicalSpecification5.6.5.b.11, the cycle-specific hotzeropower
peakaverageradialfuelenthalpyiscalculatedbased on amodified powerdependent
insertionlimitwithControlElementAssemblyBank3assumed tobefullyinserted(only
intheanalysis,notinactualplantoperations).Thisrevised methodology shallbeapplied
toCalvertCliffsUnit2corereloaddesignsstartingwithCycle 19.

4)TheSmallBreakLossofCoolantaccidentperformedinaccordance with the
methodologyofTechnicalSpecification5.6.5.b.9shallbeanalyzedusing abreak
spectrumwithaugmenteddetailrelatedtobreaksize.Thisrevisedmethodology shallbe
appliedtoCalvertCliffsUnit2corereloaddesignsstartingwithCycle19.

5)CoreOperatingLimitsReportFigures3.I.6,3.2.3,and3.2.5shallnotbechanged
withoutpriorNRCreviewandapprovaluntilanNRC-acceptedgeneric,orCalvert
Cliffs-specific,basisisdevelopedforanalyzingtheControlElementAssemblyRod
BankWithdrawalEvent,theControlElementAssemblyDrop,andtheControlElement
AssemblyEjection(powerlevel-sensitivetransients)atfullpowerconditionsonly.

6)ApprovaloftheuseofS-RELAP5(TechnicalSpecification5.6.5.b.8)isrestrictedonlyto
thosesafetyanalysesthatconfirmacceptabletransientperformancerelativetothe
specifiedacceptablefueldesignlimits.PriortransientspecificNRCapprovalisrequired
toanalyzetransientperformancerelativetoreactorcoolantpressureboundaryintegrity
untilNRC-approvalisobtainedforagenericorCalvertCliffs-specificbasisfortheuse
ofthemethodologyinTechnicalSpecification5.6.5.b.8todemonstratereactorcoolant
pressureboundaryintegrity.

NOTE:TheNRChasissuedaletterthatallowsS-RELAP5tobeusedforthetransient-
specificapplicationofthemethodologytoCCNPPonlyasdescribedintheletter
pertainingtoPSVsetpoints.Itisnotagenericapprovalofthemethodology.

Ref: LetterfromAlexanderN.Chereskin(NRC)toBryanC.Hanson(Exelon)dated
December30,2015,CalvertCliffsNuclearPowerPlant,UnitNos.1and2-

IssuanceofAmendmentRe:RevisiontoPressurizerSafetyValveTechnical
Specifications(CACNos.MF3541andMF3542)

CalvertCliffs2,Cycle24COLR Page6of22 Rev.0
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7)FortheRODEX2-based fuelthermal-mechanical designanalysisperformedin
accordancewith the methodology ofTechnicalSpecification5.6.5.b.3,CalvertCliffs
Unit2corereloaddesigns (starting withCycle19)shallsatisfythefollowingcriteria:

a.Predictedrodinternal pressure shallremainbelowthesteadystatesystempressure.

b.Thelinearheatgenerationrate fuelcenterline meltingsafetylimitshallremainbelow
21.0KW/ft.

8)FortheControlElementAssemblyEjection analysis, CalvertCliffsUnit2corereloads
(startingwithCycle19)shallsatisfythefollowing criteria:

a.Predictedpeakradialaveragefuelenthalpywhen calculated inaccordancewiththe
methodologyofTechnicalSpecification5.6.5.b.1 Ishall remainbelow200cal/g.

b.Forthepurposeofevaluatingradiologicalconsequences, should theS-RELAP5hot
spotmodelpredictfueltemperatureaboveincipientcenterline meltconditionswhen
calculatedinaccordancewiththemethodologyofTechnical Specification 5.6.5.b.8,a
conservativeradiologicalsourceterm(inaccordancewithRegulatory Guide1.183,
Revision0)shallbeappliedtotheportionoffuelbeyondincipient melt conditions

(andcombinedwithexistinggapsourceterm),andcladdingfailure shall be
presumed.

9)Theapprovaloftheemergencycorecoolingsystemevaluationperformedinaccordance

withthemethodologyofTechnicalSpecification5.6.5.b.7shallbevalidonlyforCalvert

CliffsUnit2,Cycle19.Toremovethiscondition,CalvertCliffsshallobtainNRC
approvaloftheanalysisofonce-andtwice-burnedfuelforcoredesignsfollowingUnit2
Cycle19.

JSOTE:TherevisedmethodologywassubmittedandreceivedNRCapprovalinDecember
2012.Thislicenseconditionissatisfied;howeversinceNRCapprovalwasobtained
vialetterandnotLAR,thislicenseconditionisstilllistedinAppendixCofthe
Tech.Specs.andhasbeenretainedhereforconsistency.

Ref: LetterfromDouglasV.Pickett(NRC)toGeorgeH.Gellrich(CCNPP)dated
February18,2011,CalvertCliffsNuclearPowerPlant,UnitNos.1and2
AmendmentRe:TransitionfromWestinghouseNuclearFueltoAREVANuclear
Fuel(TACNos.ME2831andME2832)
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10)UptotwoFramatome PROtectTMLeadTestAssembliesutilizingChromium-coatedM5@cladding
andchromiadoped pellets maybeplacedinlimitingregionsofthecoreforupto3cycles
commencingwiththe implementation ofAmendment317.

I1)ThesafetylimitsspecifiedinTS 2.1.1.2 regardingfuelcenterlinemelttemperatureforFramatome
fuel,<50810F,decreasingby580F per 10,000 MWD/MTUandadjustedforburnablepoisonperXN-
NF-79-56(P)(A),Revision1,Supplement 1isnotapplicablefortheFramatomePROtectTMLeadTest
AssembliesutilizingChromium-coated M5@ cladding andchromiadopedpelletsforupto3cycles
commencingwiththeimplementationofAmendment 317.

12)TherequirementthattheRODEX2predictedrod intemal pressure shallremainbelowthesteadystate
systempressureisnotapplicablefortheFramatome PROtectTMLeadTestAssembliesutilizing
ChromiumcoatedM5@claddingandchromiadopedpellets forupto3cyclescommencingwiththe
implementationofAmendment317.

* LicenseCondition#12supersedesLicenseCondition #7a onlyfortheLeadTestAssembly.

CalvertCliffs2,Cycle24COLR Page8of22 Rev.0
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CYCLE SPECIFICLIMITSFORUNIT2,CYCLE24

3.1.1ShutdownMargin (SDM) (SR3.1.1.1)
Tavg>2000F- Modes 3and4:
Theshutdownmarginshall be23.5%Ap.

TavgS2000F- Mode5:
Theshutdownmarginshallbe2 3.0% Ap.

3.1.3ModeratorTemperatureCoefficient (MTC) (SR3.1.3.2)
TheModeratorTemperatureCoefficient(MTC) shallbelessnegativethan-3.1x104Ap/0F
atratedthermalpower.

3.1.4ControlElementAssembly(CEA)Alignment (Action 3.1.4.B.1)

TheallowabletimetorealignaCEAis120minuteswhen thepre-misaligned FrTis51.65
andzero(0)minuteswhenthepre-misalignedFrTis> 1.65.

Thepre-misalignedFrTvalueusedtodeterminetheallowabletime torealign theCEAshall
bethelatestmeasurementtakenwithin5dayspriortotheCEAmisalignment. Ifno
measurementshavebeentakenwithin5dayspriortothemisalignment and thefullcore
powerdistributionmonitoringsystemisunavailablethenthetimetorealign iszero(0)
minutes.

3.1.6RegulatingControlElementAssembly(CEA)InsertionLimits
(SR3.1.6.1andSR3.1.6.2)
TheregulatingCEAgroupsinsertionlimitsareshownonCOLRFigure3.1.6.

Figure3.I.6willnotbechangedunlesstherequirementsinLicensingRestriction5aremet.

3.2.1LinearHeatRate(LHR)(SR3.2.1.2andSR3.2.1.4)
ThelinearheatrateshallnotexceedthelimitsshownonCOLRFigure3.2.1-1.

TheaxialshapeindexpowerdependentcontrollimitsaregiveninCOLRFigure3.2.1-2.

ThealarmsetpointsareequaltoorlessthantheASIlimits;thereforewhenthealarmsare
adjusted,theyprovideindicationtotheoperatorthatASIisnotwithinthelimits.

Theaxialshapeindexalarmsetpointsareshownasafunctionoffractionofthermalpoweron
COLRFigure3.2.1-2.

CalvertCliffs2,Cycle24COLR Page9of22 Rev.0
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Thealarmsetpoints areadjustedtoprotecttheLinearHeatRatelimitsshownonCOLR
Figure3.2.1-1and uncertainty factorsareappropriatelyincludedinthesettingofthese
alarms.

Theuncertaintyfactorsfor the incoredetectormonitoringsystemare:

1. A measurement-calculational uncertainty factorof1.07
2. Anengineeringuncertaintyfactor of1.03,

3.aFormeasuredthermalpowerless than orequalto50percentbutgreaterthan20percent
ofratedfullcorepowerathermalpower measurement uncertaintyfactorof1.035.

3.bFormeasuredthermalpowergreaterthan 50 percent ofratedfullcorepowerathermal
powermeasurementuncertaintyfactorof1.020.

3.2.3TotalIntegratedRadialPeakingFactor(FJ)(SR 3.2.3.1)

ThecalculatedvalueofFrTShallbelimitedto51.65.

IfthecalculatedFrTeXCeedstheabovelimit,theallowablecombinations ofthermalpower,CEA
position,andFrTareshownonCOLRFigure3.2.3.

Figure3.2.3willnotbechangedunlesstherequirementsinLicensingRestriction 5aremet.

3.2.5AxialShapeIndex(ASI)(SR3.2.5.1)
Theaxialshapeindexandthermalpowershallbemaintainedequaltoorlessthanthe limits

ofCOLRFigure3.2.5forCEAinsertionsspecifiedbyCOLRFigure3.1.6.

Figure3.2.5willnotbechangedunlesstherequirementsinLicensingRestriction5aremet.

3.3.1ReactorProtectiveSystem(RPS)Instrumentation- Operating
(ReactorTripSetpoints)(TSTable3.3.1-1)
TheAxialPowerDistribution- HightripsetpointandallowablevaluesaregiveninCOLR
Figure3.3.1-1.

TheThermalMargin/LowPressure(TM/LP)tripsetpointisgiveninCOLRFigures3.3.1-2
and3.3.1-3.Theallowablevaluesaretobenotlessthanthelargerof(1)1875psiaor(2)the
valuecalculatedfromCOLRFigures3.3.1-2and3.3.1-3.

3.4.1RCSPressure,Temperature,andFlowDeparturefromNucleateBoiling(DNB)Limits

TheRCSDNBparametersforpressurizerpressure,coldlegtemperature,andRCStotalflow
rateshallbewithinthelimitsspecifiedbelow:

a. Pressurizerpressure2 2200psia;
b. RCScoldlegtemperature(Tc)5 548F;and

c. RCStotalflowrate2 370,000gpm.

CalvertCliffs2,Cycle24COLR Page10of22 Rev.0
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3.9.1BoronConcentration (SR3.9.1.1)

Therefueling boron concentration willmaintainthekerrat0.95orless(includinga1%Ak/k
conservativeallowance foruncertainties). Therefuelingboronconcentrationshallbe
maintaineduniform. For Mode6operationtheRCStemperaturemustbemaintained
< 1400F.

U2C24Refueling Boron Concentration Limits

UNIT2CYCLE24

U2C24CycleAverageExposure 0GWD/MTU >16GWD/MTU

NumberofCreditedCEAs 0 0

Post-RefuelingUGSorRVHeadLiftHeight NoRestriction NoRestrictionRestrictions.

MinimumRequiredRefuelingBoron
Concentration:

Thisnumberincludes:
= ChemistrySamplingUncertainty
= Boron-10DepletionAllowance 22560ppm 22560ppm
= Marginfordilutionofrefuelingpool
betweenlowandhighlevelalarms

= Allowancefortemporaryrotationsoffuel
assemblies

= ExtraConservatismforunlimitednumber
ofemptylocationsduringrefueling
operations.

CalvertCliffs2,Cycle24COLR PageI1of22 Rev.0
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LISTOFAPPROVEDMETHODOLOGIES

l.ANF-88-133 (P)(A) andSupplement1,"QualificationofAdvancedNuclearFuels'PWRDesign
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