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U.S.NuclearRegulatory Commission

ATTN:DocumentControlDesk

Washington,DC20555-0001

PeachBottomAtomic Power Station(PBAPS)Unit2
SubsequentRenewed Facility Operating LicenseNo.DPR-44
NRCDocketNo.50-277

Subject:LicenseeEventReport(LER) 2021-001-00 HighPressureCoolantInjection
SystemInoperableDuetoInverter Failure

References:ENS#55224

Thisreportisbeingsubmittedinaccordancewith10CFR50.73(a)(2)(v)(D) foraneventor
conditionthatatthetimeofdiscoverycouldhavepreventedthe fulfillment ofthesafety
functionofstructuresorsystemsthatareneededtomitigatethe consequences ofan
accident.

Therearenocommitmentscontainedinthisletter.Ifyouhaveanyquestions, pleasecontact
thePeachBottomRegulatoryAssuranceManager,MatthewK.Rectorat(717) 456-4351

Respectfully,

7

MatthewJ.Herr
SiteVicePresident
PeachBottomAtomicPowerStation

Enclosure

cc: USNRC,Administrator,RegionI
USNRC,SeniorResidentInspector,PeachBottom
W.DeHaas,CommonwealthofPennsylvania
S.Seaman,StateofMaryland
B.Watkins,PSE&G,FinancialControlsandCo-OwnerAffairs
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4.Title

HighPressureCoolantInjection SystemDeclaredInoperableDuetoInstrumentPowerInverterFailure
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16.Abstract(Limitto1560spaces,ie , approximately15single-spacedtypewrittenlines)
OnApril29,2021at2354ETwithUnit2plantoperatingconditionsat100%ratedthermalpower,the"HighPressure
CoolantInjection(HPCI)systeminvertercircuitfailure"alarmwasreceivedonaMainControlRoompanel.Thisalarm
indicatesalossofACpowerfromtheHPCIinverter,andiscausedbyeitheralossofDCpowerto,orafailureof,the
inverter.OperationspersonnelimmediatelynoticedtheerraticperformanceofHPCIsysteminstruments,digital
recorders,andalossofexpectedstatusdisplayontheHPCIflowcontroller.SubsequentinvestigationintotheHPCI
invertercircuitfailurealarmrevealedtheinverterwascyclingonandoff.IntheeventofavalidHPCIinitiationsignal,
theerraticlossofpowertotheHPCIflowcontrollerwouldhaveresultedinalossofHPCIfunction.OnApril30,2021
at0023ETOperationspersonneldeclaredHPCIinoperable.At0023ET,atthedirectionofShiftsupervision,the
inverterpowersupplyfuseswereremovedtoarresttheinvertercyclingonandoff.TheHPCIinverterwas
subsequentlyremovedfromservice,replacedinkind,andthentestedsatisfactorily.

ThelossoftheHPCIfunctionwasduetotheinverterfailure.Therewerenoactualsafetyconsequencesasaresultof
thisevent.Thisreportismadepursuantto10CFR50.73(a)(2)(v)(D)foraneventorconditionthatatthetimeof
discoverycouldhavepreventedthefulfillmentofthesafetyfunctionofstructuresorsystemsthatareneededto
mitigatetheconsequencesofanaccident.
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PlantConditions:

PeachBottomAtomicPowerStationUnit2(PB2) wasoperatingatapproximately100percentpowerinMODE1.
Therewerenostructures,systems,orcomponents thatwereinoperableatthestartoftheeventandcontributedtothe
identifiedcondition.

Failedcomponentinformation:

Assembly/PartNumber:NLI-072034-CSI-K-5-A
ModelNumber:CSl-K-B-Q9573
SerialNumber:31A71002.
Description:RackMount1000VAInverterAssembly
Manufacturer:PARAGONENERGYSOLUTIONS,formerlyNuclearLogistics Incorporated

Type:PowerSupply

Description:

OnApril29,2021at2354ET,the"HighPressureCoolantInjection(HPCI)System Inverter CircuitFailure"alarmwas
receivedonaMainControlRoompanel.Operationspersonnelimmediatelynoticederratic performance ofHPCI
systempressureinstrumentsandalossofexpectedstatusdisplayontheHPCIflowcontroller. Examination ofthe
HPCIrack-mountedinverterrevealedthepowerindicatorlightwascyclingonandoff.Inspection oftheHPCIpanel
backplanerevealedthatthelogicbuspowermonitoringrelaywaschattering/cyclingonandoff. There werenoother
indicationsofequipmentdegradation.IntheeventofavalidHPCIinitiationsignal,theerraticpower supply totheHPCI
flowcontrollerwouldhaveresultedinalossofHPCIfunction(asingletrainsystem).
OnApril30,2021at0023ET,OperationsShiftsupervisiondirectedthattheinverterpowersupplyfuses be removed to
arresttheinvertercyclingonandoffandHPCIwasdeclaredinoperable.

StationInstrumentandControlsMaintenancestaffweremobilizedtoperforminvestigationandrepairs.Simple
troubleshootingconfirmedinvertersupplypowerandprotectivefuseswereperformingsatisfactorily.Inverteroutput
voltagereadingswereoutofthespecifiedperformancerangeandanapparentcausecouldbedetermined.

OnApril30,2021at0738ET,inaccordancewith10CFR50.72(b)(3)(v)(D),anon-emergencyeight-hournotificationto
theNRCwascompletedduetothePB2HPCIinverterfailureandHPCIbeingdeclaredinoperable(asingletrain
system)resultinginaconditionthatcouldhavepreventedfulfillmentofasafetyfunctionofstructuresorsystemsthat
areneededtomitigatetheconsequencesofanaccident.(ReferenceENS#55224)
Anewlike-for-likeinverterunitwasobtainedfromstationstoresandbenchcalibrated.Thedegradedinverterwas
removedandreplaced,andthedownstreaminstrumentfunctionalcheckswerecompletedsatisfactorily.

OnApril30,2021at1434ET,allrepairswerecompleted,fullfunctionwasrestored,thesystemsatisfactorilytested
andHPCIwasdeclaredoperable.Thedurationthetrainwasrenderedinoperablewasapproximately15hours.

EventCauseAnalysis:

ThefailedinverterwasexaminedinthestationInstrumentandControlMaintenanceshopbyrestoringtheinputpower
supply.Theoutputvoltagewasbelowrequiredspecificationsandvisualexaminationoftheaccessibleinverter

NRCFORM366A(08-2020) p g g 4
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internalsrevealednoobvioussignsof a failed sub-component ordefectivepiece-parts.Theunitwasquarantinedand
shippedtothemanufacturer(ParagonEnergy Solutions) fordetailedfailureanalysis.
EventCauseAnalysis(continued):

Theinverterundergoesroutinepreventivemaintenance calibration andfunctionalcheckseverytwoyearsandis
replacedwithanewinvertereverytenyearsbased on vendor lifecyclerecommendations.Thefailedinverterwas
installedduringthemostrecentPB2refuelingoutagein October of2020.Theinverterhadbeenin-service
approximatelyfivemonths.Theearlylife-cyclefailureismost likelyattributedtoarandomsub-componentfailure.The
inverteroutputiscontinuouslymonitoredandannunciatedin the MainControlRoom.Stationalarmresponse
proceduresdirectactionstoidentifyandmitigatepotentialcauses ofidentified alarms.Theimpactwasimmediately
recognizedbyOperationsstaffthroughtheperformanceofalarm response actionsthatvalidatedobservationsofthe
pressureindicatorsandthedigitalflowcontrollerdisplay.Therewere no otherinstrumentsorEmergencyCoreCooling
System(ECCS)impactedbythisinverterfailure.

Stationstaffareconductingacausalevaluationandhavesolicitedadetailed failure analysisfromthemanufacturer.
Thetimeframeforthisreportexceedsthe60-dayeventreportingrequirement. However, thefailureanalysisreportwill
notsignificantlychangethecourse,significance,implications,orconsequencesof the eventasassessedbelow.
(ReferenceIRIS#498696)
AssessmentofSafetyConsequence:

Thiseventisreportableper10CFR50.73(a)(2)(v)(D)duetoaneventorconditionthatcouldhave prevented the
fulfillmentofthesafetyfunctionofastructureorsystemthatisneededtomitigatetheconsequences ofanaccident.
TheHPCIsystemisasingle-trainsystemthatisdesignedtoensurethatthereactorisadequatelycooled tolimitfuel-
claddingtemperatureintheeventofasmallbreakinthenuclearsystemandalossofcoolantdoesnot result inarapid
reactorpressurevesseldepressurization.TheHPCIsystemwillcontinuetooperateuntiltheReactorPressure Vessel

(RPV)isbelowthepressureatwhicheitheroperationoftheLowPressureCoolantInjection(LPCI)modeof the

ResidualHeatRemoval(RHR)systemortheCoreSpray(CS)systemwillmaintaincorecooling.

UponasmallbreakinthenuclearsystemwhichresultsinaLossofCoolantAccident(LOCA),HPCIprovidessufficient

inventorytopreventthecorefrombecominguncovered.IntheeventthatHPCIisunavailableorinoperable,the
AutomaticDepressurizationSystem(ADS)iscreditedtodepressurizetheRPVtoenableoperationofthelowpressure
ECCSsystems,i.e.,CSorLPCI.ReactorCoreIsolationCooling(RCIC)isalsoavailabletorestoreandmaintainwater
level.

AlthoughHPCIwasdeclaredinoperable,ADS,CS,LPCI,andRCICwereoperableandavailabletoprovidecore
coolingintheeventofasmallbreakLOCAoraDesignBasisAccident(DBA)LOCATherefore,basedontheabilityof
thestationtomitigatetheconsequencesofalossoftheHPCIsystemcombinedwithasmallbreakLOCA,thiseventis
consideredtohaveverylowsafetysignificance.

CorrectiveActions:

ThedegradedHPCIinverterwasremovedfromserviceandreplaced,andthenewinverterfunctionallytested
satisfactorily.Theproximatecauseofinverterfailurehasnotyetbeennotdetermined.Thestationwillperforman
equipmentcausalanalysisincoordinationwiththeoriginalequipmentmanufacturertodeterminethedirectcauseof
therandomearlylife-cyclefailure.
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PreviousSimilarEvents:

Reviewofstationhistoricreportableeventsrevealed similarinstancesofthelossofHPCIsystemfunctionattributedto
differentelectroniccomponentfailuresintheturbine control logicscheme:

LER2015-001-00LossofHighPressureCoolantInjection System FunctionasaResultofFailedFlowController
SignalConverter

LER2005-001-00LossofHighPressureCoolantInjectionSystem Function asaResultofInoperableFlowController
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