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CHAIRMAN

September16,2021

Ms.NatalieH.Treat
ExecutiveDirector
C-10ResearchandEducationFoundation

11ChestnutStreet
Amesbury,MA01913

DearMs.Treat:

OnbehalfoftheU.S.NuclearRegulatoryCommission (NRC),Iamrespondingto
yourletterdatedAugust9,2021,inwhichyourequested responses toseveralquestionsand
concernsaboutalkali-silicareactionatSeabrookStation, Unit No.1(Seabrook). Responses
tothespecificquestionsinyourletterareenclosed.

IappreciateyourletterandcontinuedinterestintheNRC's oversight atSeabrook.If
youhaveadditionalquestionsorneedmoreinformation,pleasecontact Justin Poole,Project
Manager,OfficeofNuclearReactorRegulation,at301-415-2048orJustin.Poole@nrc.gov.

Sincerely,
...

-
s .

. (. s ,

ChristopherT.Hanson
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Asstated
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U.S.NuclearRegulatoryCommission
ResponsestoQuestionsintheAugust9,2021,Letter

Question 1

Becauseso much isunknownabouttherateofASR[alkali-silicareaction)
expansion,why doesn't NRCrequiretheuseoferrorbarsinmodelingits
progression?This isoneareawhereindependentexpertscouldbeofassistance
toquantifythemargin oferror.Wedon'tknowwhereweareonthecurve.That
iscauseforconcern by C-10 andDr.Saouma;itshouldbeofequalconcernto
NextEraandtheNRC. Indeed, determination oftheout-of-planeexpansion
reliesontheavailabilityof concrete coressavedduringconstruction,andthe
empiricalcurvetorelatedegradation ofelasticmoduluswithexpansion.Thuswe
havetworelatedquestions:

a)Howmanyconstructioncoreshave been savedoverthepast40years?We
wouldliketoknowunderwhichprotocol were theycollected(howmanycores
percastcubicyard),underwhichconditions (temperature andrelativehumidity)
havetheybeenstored,andhowmanyhave been savedfromtheconcretecast
inthecontainmentbuildingfromthebasetofive feet aboveground-themost
criticalsegmentofthebuilding?A pictureofthose cores wouldgoalongwayin
assuagingourconcerns.

b)Howconfidentareyouinusingthecalibrationcurve? Can youquantifyits
90%confidencelevelintermsoftheassociateduncertainties (calibration curve,
empiricalrelationshipbetweencompressivestrengthandelastic modulus,

representativenessoftheclosestcoretoanarbitrarylocationof sudden ASR
expansion)?Ultimately,howtallwouldyouexpecttheerrorbarsto be?

ThereisnoNRCrequirementtosavetheinitialconstructioncylinders("cores")beyond
theoriginaltestingconductedduringconstruction.Thelicenseecollectedwetconcrete samples

duringactualconstructionpoursofeachstructure,andstandardcylinderswerecastand tested

inaccordancewithapplicableAmericanSocietyforTestingandMaterialsstandardsatspecified

times(e.g.,7days,28days),asrequiredbytheconstructioncodesofrecord(American
ConcreteInstitute318-71,"BuildingCodeRequirementsforReinforcedConcrete,"forother
category1structures,andthe1973EditionofAmericanSocietyofMechanicalEngineersBoiler
andPressureVesselCodeSectionIII,Division2,forcontainment).TheNRCdoesnotmaintain
constructionrecords;thelicenseemaintainstheserecordsonsiteforfuturereferenceanduse,
asnecessary.WhenextensometersareinstalledinreinforcedconcretestructuresatSeabrook,
coresremovedfromtheplacewheretheextensometerwillbelocatedaretested;anythrough
thicknessexpansiontodateisthendeterminedusingthemethodologyapprovedbytheNRCin
LicenseAmendmentNo.159(AgencywideDocumentsAccessandManagementSystem
(ADAMS)AccessionNo.ML18204A291).

AsdetailedintheNRCsafetyevaluationforthatlicenseamendment,theNRCstaff
foundthatthelicensee'suseofthecalibrationcurveprovidedreasonableassuranceof
adequateprotectionofthepublichealthandsafety.WhileneitherthelicenseenortheNRC
staffplacedaquantifiedconfidencelevel,orerrorbars,onthecalibrationcurve(i.e.,the
"modulus-expansioncorrelation"),aconservativemodulusreductionfactorwasappliedtothe
calibrationcurvetoaccountforuncertainty.Additionally,aspartofLicenseAmendmentNo.
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159, theNRCimposedalicenseconditionthatthecurvebecorroboratedwithactualfield
measurements andobservationsasadditionalplant-specificdatabecomeavailable.The
adequacy ofthecalibration curve,alongwiththeuseoferrorbars,wasconsideredbythe
AtomicSafety andLicensingBoard,andtheBoardfoundthatthelicensee'sapproachtothe
corroboration study (withouttheuseoferrorbars)providedreasonableassuranceofadequate
protection(Atomic Safety andLicensingBoardInitialDecisionLBP-20-9(slipop.at167-70)
(ADAMSAccession No. ML20254A339); AtomicSafetyandLicensingBoardMemorandumand
Order,LBP-20-12(slip. op.at10)(ADAMSAccessionNo.ML20322A417)).

Question2:

HowcantheNRCincrease transparency aboutwhatinspectorsseeattheplant,in
particular,withregardtoASR?

IfNRCinspectionsdonotidentifyfindings ofmore-than-minor significance,theagency's
practiceisgenerallytodocumenttheinspection inabrief,straightforwardmanner,usually
consistingofasentenceortwodescribingthe subject oftheinspection.WhenNRCinspections
identifyperformanceissuesthatinvolvefindings orviolations ofmore-than-minorsignificance,
theinspectorsdocumentagencyactivitiesandconclusions ingreaterdetail,followinga
systematicprocess.Inspectorsalsodocumentobservations andminorviolationsinaccordance
withtheNRC'sEnforcementManualandapplicableinspection manualchapters.Forexample,
themostrecentSeabrookinspectionreport(ADAMSAccession No.ML21222A126) provided
severalsuchobservationsandadescriptionofNextEra'sASR monitoring-related activities,as
wellasobservationsanddocumentationofaminorviolationrelated toseveralotherinspections
conductedduringthequarter.AstheNRCstaffconductsitsongoing inspections atSeabrook,
agencyinspectorswillcontinuetodocumenttheirinspectionresults consistent withagency
policyinsufficientdetailsothatstakeholderscanadequatelyfollowNRC inspection activities
andregulatoryconclusions.Inspectionreportswillcontinuetobepublicly available inthe
NRC'sADAMSat . Membersof the publiccanalso
signuptoreceivenoticeofplant-specificpublicdocumentsastheybecomeavailable at

Question3:

UnderwhatcircumstancesmighttheagencyrevisitSeabrook'sconcreteaging
managementprogram?

TheNRChasanumberofprocessestoalerttheagencytonewinformationthatmay
triggerfurtherconsiderationofalicensee'sagingmanagementprogram(AMP).Forexample,
informationgatheredthroughinspectionsofthelicensee'sactivities,reviewsofplantoperating
experience,ortheresultsofresearchactivitiescouldpromptareviewofanAMP.Additionally,
theNRC'sregulationat10CFR2.206permitsanypersontopetitiontheNRCtomodify,
suspend,orrevokealicense,orforanyotheractionasmaybeproper.

WithrespecttoSeabrookspecifically,Seabrook'sASRAMPinthecurrentlicense
includesrequirementsforthelicenseetomonitorplant-specificandindustrywideoperating
experience,includingapplicableongoingindustrystudiesandresearch,updatetheprogramas
necessary.TheseprovisionsarediscussedintheNRCstaff'ssafetyevaluationreportfor
Seabrooklicenserenewal(ADAMSAccessionNo.ML18362A370).TheNRCstaffcontinuesto
monitorSeabrook'simplementationofitsASRprogramsandrelatedlicenseconditionsthrough
inspectionsundertheReactorOversightProcess.Ifinspectionresultsindicatethatthelicensee
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is not properly implementingitsprogramsormeetinglicenseconditions,thentheNRCcantake
actions toincrease inspectionsandoversight.ThestaffdocumentedtheresultsoftheNRC's
mostrecent inspection thatincludedanASRsampleinSeabrookStation,UnitNo.1,Integrated
Inspection Report No.05000443/2021002, datedAugust11,2021(ADAMSAccession
No.ML21222A126).

Question 4:

Afterwhatyou've learned intheSeabrookcase,wouldyousupportthedevelopmentof
NRCregulationsgoverning concretetesting,andmorescrutinyofothermaterial-aging
issues?

TheNRCcontinuestobelieve thatcompliance withtheexistingregulationsin10CFR
Part50,"Domesticlicensingofproduction andutilizationfacilities,"and10CFRPart54,aswell
asinspectionandrelatedactivitiesunder theNRC'sReactorOversightProcessprovide
reasonableassurancethatconcretedegradation duetoASR,orothermaterial-agingissues,will
bemanagedsuchthataffectedsafety-related structures atnuclearpowerplantswillremain
capableofperformingtheirintendedfunctions. Existing NRCregulationsrequirelicenseesto
monitortheperformanceandconditionofsafety-related structures andtoaddressconditions
adversetoquality(includingsignificantdegradation) inamanner sufficienttoprovide
reasonableassurancethatintendedfunctionswillbemaintained. NRCregulationsareintended
toprovidegenericrulesorrequirements.


