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Ref. 1: Letter, Sandra M. Sloan (AREVA NP Inc.) to Document Control Desk (NRC),
"Application for Standard Design Certification of the U.S. EPR (Project No. 733),"
NRC:07:070, December 11, 2007.

On December 11, 2007, AREVA NP Inc. (AREVA NP) tendered an application for a standard
design certification for the U.S. EPR (Reference 1). The application included a Final Safety
Analysis Report (FSAR). Since the application was tendered, the NRC has requested that
AREVA NP provide additional information in the FSAR to support the acceptance review of the
design certification application in three areas. AREVA NP is hereby transmitting the following
attached information to further support the NRC's acceptance review:

" FSAR Tier 2 Section 9.3.1, Compressed Air System (pp. 9.3-1 - 9.3-6) - mark-up providing
additional information

* ANP-10293, U.S. EPR Design Features to address GSI-191 Technical Report, and
respective FSAR markups:

o FSAR Tier 2 Section 6.2.2, Containment Heat Removal Systems (pp. 6.2-137 and
6.2-138)

o FSAR Tier 2 Section 6.3, Emergency Core Cooling System (pp. 6.3-1 - 6.3-19) and
o FSAR Tier 2 Table15.0-60, NRC Generic Letters (pp. 15.0-126 -15.0-128)

* FSAR Tier 2 Section 14.3, Inspection, Test, Analysis, and Acceptance Criteria
(pp. 14.3-1 - 14.3-8) - markup to clarify compliance with Part 20

Attachment 1 provides the revised pages in a redline/strikeout format and supplements the
FSAR submitted by the reference. These pages provide the staff with the information to support
the U.S. EPR design certification review. This supplemental information will be included in
revision 1 to the U.S. EPR FSAR.

Attachment 2 provides ANP-1 0293, U.S. EPR Design Features to address GSI-191 Technical
Report. This report does not contain any information that AREVA NP considers to be
proprietary.
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If you have any questions related to this submittal, please contact Ms. Sandra M. Sloan,
Regulatory Affairs Manager for New Plants Deployment. She may be reached by telephone at
434-832-2369 or by e-mail at sandra.sloan5areva.com.

Sincerely,

Ronnie L. Gardner, Manager
Site Operations and Corporate Regulatory Affairs
AREVA NP Inc.
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Project 733
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U.S. EPR FINAL SAFETY ANALYSIS REPORTEPR

t.3 Process Autxiliaries

9.31 :Compressed Air system

The omp)re.se~d a~ir syste',m (GA's) prtqviodd cý"izesiM diry to

rcguiring ir~tnimeht .rs. ciffIfiet .. airn.rt~S P~hcc~ ac ca~

•przcjccl in $c:. .i 2.A,. ,.consists of-6mpiss6rsdrers-filieys, iers and other
,'egquapmentiketuiredi ý6r' peff~rtrim•lts .noin~safew'y-related,,fin~ctions.

______~ :Oesln B6asesl

The CAS pioVides wcmpressed air-for the fi~wihg siee:.

o lnstrument-ajrifor. non-safeif&--related.ialves tand.otier equpijment l6cdtedsiii- thei

Cinverti6nalJslaia~~

Slnstrumeritaifor ;openaig the contame entflaton purge daampers

oinstrumenti iair toxa~s % up an athernequipmenflocAted ih,6 the iidict ive
waste ieconn ram natidn,` bowdown dem'i rahization, fuel ha ndhng afidcithýer.

istm na-t andotns

.o Thfee nt6a'n-men'lti i'lation 'f~attlres-f6't hý.dk I iiri~ifiej&t &itfiai-offs in the G-AS
are desnibedir i Sectionf 6:2.4.

There arenfo air-operafed-.,v&aes (ýAV) or.r~operatedequipmenttredqto
Nn' ' idfioii -wi re to-6~dif~hr hioiirse iipd e bythe.

, Tfhe :desigA oftLhe AS is i in phnielivn&!•ithe resoludtif•nbfN UREG,-0933,

ot~heqASA jsdes-i gned for. a igl u it ý~~.bhd~t1t~ ri

4431. SysltemDes-Criot .ion

:9-.3.1.2.1 Gene ralDescri pti on

ThezCAS consists ofa compressed aar.generatin, system and a compressed air.

Idistribut ionisys Iem. Th6 compr'ssed ailr." g iaion ystemi Ii .6 .d -ben inthe2

TurbieýBeuildirfg (TB)•; lt~supphesscdnprssdairtothetomliresseid airiditibutiofi.

Wstehs-insejNNudcear- sland (Nltiand CI. lTh c tio• !t fthe com-pesSed ---
ýgenieratton si'sestemr-nihe TB mmnin'i izesthe 1ikliehood ofleakage from-raidioac

sis~ie:ms .bei~kii~ in si~ed~iiito the: CAS .... ... "' '' . ......

Tir kevisio.n 68.upplinleh Page 9.3-1l



U.S. EPR FINAL SAFETYANALYS REPO.RT

TFiýiteb9.3A '6"hlre•sed Air=n eiheftin:.system; sho6wvs a shematicdiiafi-r 6f the.

:compr'essed airf genieration %yste whl ie"9.3. 1 -&fi iessed Air.Distribiition
ysen 9.3 z . •

~stm; ii~s aschriiiicd bfaiofthý64Nrah&Ct ~onesdit distributio

systeml.

bbimionentkDescrip'ti6n

tabl'e 3:2.2dprovid esý the qiiality gopadseismfic desi#cAis-si~fIcfti6fn 6P..

co.mpbnehtsIand ýi •§ i i et:Cirithe AS: IThe cbnitai-hnentLIiso1ationhValves,(CIV) ard

petiatiohnisare the only sfet.-,related crmnponeits`:n theCAS,

Ins Iitrument Air,'
TWO dlifree rotar.yscrrew-cdmprovsors - de ,Tae'connectedkfdr4paralle,.

opeaton ndproivideden dry, 6ifee iti fi~i iheu aiti~n oml~

operation, one-instrument air'6m-pressor operates continuousliy164lda4ie d unloa:edi

d~ependingi on the systemr d~inahd, ~The o'theVrin armehit air coillpressristin standby

a Inisstarsted'in t-e'event the ope-artimcompressornfails'or if the systeem.pressure

dos'blo aP'r~e~t value*Ea -co pe~sor.isv eciuipped xith ani inlt eviri~te

aftercooler.andmisture;separator~to conhitioni the -oiopressedfamif

T'o i ftri ent- receiversse e-A§:2stora go e to supply"ahlirnited amount of

c6~~~~d~ af,6lw~ com~p essor failure.ý:veý rs red6te~i~i is prvided -

via preSSure relief valves located f6htheaire rtiitvS&

1ex&preflieteae provfed at the ifinsteffiniti ir 6irer ihletbfaorderIo protect the"

adsbrin 6drye rnts refilterelements are &on~s'ircted'of c6-sidn-77ef6i rift

Duplekfte&'frfilters are pro-idetlat 6th'e instrument aidrv er ourtke to~prevent the,

carryovef defsiccant. dust.. Thes~e filterS als64'effi"ove rust, sca•leandldirt. Aftei•ilter.

elements are-constructed&of corrosion resistant materials; lIex.afterfilters have

anu-to m'tic dain trbfef' dtcuiiu ated con en ate.

An ,air. dlryer, is in3tall .d dow~nstreamt .of~ech~instum~ent ar compiressor toiremove>

moisture fom the air.

iSete.eiAir.;

A•im'le 6i-fx~eeVot~ariyscrewv ornpressor,:prowides~servicee air,,Du~ilgrmgonoal :

;operatiioiAh6,seme:air •compresso:•berat•;c'taded andih oaideid

Adependinig oithee s stedem ad• The copmpessr!s qiiipped wmih an ilet ar fither

aftercooleriand mnisture separatooo-.Acondiition~t eompiressed air.

Tier 2 Revision OSupplement, 
Page 9.3~2

Tier .2' Paig~e-.37'2



U.S. EPRFINAL SAFETY ANALYSIS REPORT

A: service Mr 'rt~rcO61er.nbisre separator is •6'id~d imni6diatedVo-d nst-eanivof
ih6~~~ýbr tdol th6e-floiv dfiifah f sbadenv~nri

moisturL..---

tue sery.ce-ai r'eceiver 6caited daiecty,,after th&e6afteriooI& io'i'-,ture 9eparator serves,

as taeiolunie tosupiiV~ilimiited~amountffcomre $ d ii~o1iowinga

compressobrfailure, IOvepressureoprtectni asýprovided iaprssureieef yalyes

oca......tb e.air.receiver..

A duip1f& i~teis provi'ded dowrigtrea'Tn" e9 Ih~circrdsbretrmv

rustscaleijd-dihj hatmijight be ,present in the selivice air distribultion System;

9.3.1.2.2 Ssterfi~jeration

Normal~ :Operation

,Dunn~iigmorma1pla]nt operatmin, one instrument air;crrpressoffolidesthe~uifed

jDesureingnri ir
,ýiressurejfi-tlie inst rum ent atr receivers:

'Whie s&Vieari~or mpressoris ioperation and provides theu

oservice aionec.i)er. Serceir iol rqiiýd ini oe in

.Thie-AS~ppies, neopefnmg~functno .thcontammentven for e
c.iontaIinmet:bmuilding v tilain stem(cBvSY., H6'~ver, c 64iss-d,'iiistno0t

,reqimred to 0 rf~rm the- sadft.-reddlatdfifii'n""'ioionr thg •teiiiir"h6 e scoitainmerlt

'daaipers, ar is r quiredito keep the ddapers open, a non?ýsfety-telated fnctioh.- T•he

Scontai:nmentr dampersclose~or s.pse.efertbSeCtion 9?47,fo- a des npiP6.i•

of the CBVS.*

ThedCAS .fsn i raeltirerd to 00nfea iffin,,ra 6closd drign;anyaccident ond iion.

T he Cl Vs m a in-it aii cn . ita inrfnienit inie fity- ýYeinuinh an accien C it a16'ss 6ffifse,

ýEL6%yekrahd a.Io~s of aýi ep,,kenc-j 6nei 6heraiodr.Thii f i it

Aipr~d od~are aktiajted-b'bý sae j-~ate ~~se~ofwicntaintuiiit.
-is~iatiýh 4s~f (I) hsemv~ict~air manual dis are lockin thclosed xisition

'The. •'AS' .'toes notprovidecoimpresse~d amrt thetdiesdse generator~startmgm arosysterxv

':DGSAS-.R t Rfert0o n:Sc 95.6,fr.a des-iptiohof the DGSAS,

Toof thec-iiiiehtf is f 62A.

ý T i ee! 2 Revision, O.S 1 -0661 -1 - V00,pl, "t



SU.S. EPR :FINALSAFETY ANALYSIS REP0RT

Th&eU.S. EPR does nottius airoperators-on•afety-relatedvalves; except for thenon-

ýafet• function oope•in•i r•rmailly-cdosedContainment ventilation dampers. This

pracrice effectively avoids the probenis notedi n1 NUREG1 275 .(Reference 2).

The CAS isb notreqiredfdransafafetyfincti6n;. Faiure of-the GAS doesnot affect anfy

2aCIdenriti•tatiohnfiudnto:n.Failure oftheCAS doesr not cause degradatiol of barrier's
Sto raidiatiigreleasesidrnanormnal p6patirm

9.3.1.4'ý Inspection aind Testing Requirements;

The CAS comiponentsz'are inspected and-tested, ldunng.h:mmalplant startup~s part of the

:initial estiroam. Referto Sectii .14.2+e(tutbstract tO54 arid 9179) for iiiitial plant

startup test pro-iram.

ý9.3.1.5 ~ instrumeniation Rqieet

The intumn 6i#,C[Vs are ac .tuated byasft-eae & ytm.Toatao

control Jic of the CIVs is period ica lyitested.: The C[Vs are ctuatdefro m the main

control room or the remote shiutdon istation.'Section i7.3describesthe sifety-related
instuentoriasio-ated' wiith-coftainineifn4 isolation; All OthlerŽ& id~s

performed byi'isft-caed MC Systems described in Se'ction ~7.1

9 .3.1.6 References

I. 'NUEG-0933, "A Prioritization of Genezic Saf~ty lssues'"U.S. Nudear Regulafory
Commission, Revision 21 , September 20•7. ... . .. ..

. N mU REG-1275, Volume 2, "0eurati•o s Experince Feedback Report - Air Systems

,Polms"US ula cýuaoyCmisoDcme 1987.

Tie 2 , •,. m •=m Revisin 0IS'plemet Pag .3-

T i e'ri2 R6vision 0!O 'bpIe "'t P'_9
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.Fiure 9F 3 1. -i- ompressedAir GenerationSystem

"SCOMf2

Thr~2> Revision. OSupplement Page 9.3-5
Tier.2,-2> :Revision, O',Supolement Pageý 0'.37-5
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,Figure9.3-2-Comr•• prissed Air Distribution ýSystem
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EPR

6.2.2 Containment Heat Removal Systems

CIontainiefit heat removal systems reduce containme~nt pressure and temperatur.

following any LQCA a nd maintain them at acceptably low -leels. For the' U.S. EPR,

t ,containmerit heeat removal fCftion is accbmplished by cooling the IAWST

invernto7. into 'hiCh the.spilled and condensing reactorcooant c ows following RCS

blowdown, via the L-HSI cooling finctibn of the SIS.

Following blowdown-, th6e ectf6r coola-intvapor produced from bhe RiS leak

6ofidenses on the containment heat sinks. The sa'tutat4ý'dter-dr-s along- the

'intermediate fldors, grates;,stairwells, 4nd W6lls to the heavy floor of the, cont.ment

building. The effects of den.sati-on'induice circulation zofnesithat provide a--incng

of the containimneit atmosphere during'arid aftei bW.owv. The atiUrated wate

daining from the heat',innk ,po! s afid'fohifit a lairge condefnsationsurface on the heayy
fl6r. I"n the case ofa LOCA, Saturated reactorcoolant spillsoui of the-break, splashes

6ft'the heavy fioor, atli'i' 4wceS wvayesijntbe i poaled waei, whicch'proides coiustant

circulation .ijht further promotes condensrtioii'on the. pol surface.. Curbed grates in
the heaý' flooidýiains difectthe' cohndensed reactor'coolant'back to the IRWST. 7The

w''tr the'iIRWST is recircxilated, by ihe LHSI pumps throbgh th hJiat e:khanhgers,
wheefe,it is.c0o!ed.by the coimpoiient c *91ingwate system (CCWS) ,and-pumpedi into

ihe RCS to c66Fothe o&ie. The condensafton 6fthe-ieactor coolant'vapgorby ihe &eat
sink.s and the subcooled liquid flowg aqr.oss the hea' flor, and ,r.jetibf theheat

to the ehWirons via theeLHSi heat exchanger cool'bi'gain, resultsin long-term

*coolifi~gnd deprssurization of the containment.

Lonqg-termhydrogen mixng experiments were conduted iin.the: Battelle Model
Containm~ientt (BMvC) failty:to vrify.hydrgen mixing by nadituralconvecton after, a

LBLOCA in the Biblis: co6tainimieiht. The ge6metty of the BiMC facility -i.ssmilar to

that of the U.S. EPR•f no fan ciolers o- sprays were vyailable for active cooling _d9ing
these tests.

The`U.SE EPRAdoes nit&edit activ c'ooling by 'fani coolers6or.sprays insid

c6ntainmiient'during a.postulated LBtLObIA. The similargeome'itry•and theminimuiimW

aciive containmefit cooling systems u-sed :in the BMC-'facfiitytests make the 'findings

direcily apiligbie •toihe'LBLOCA for the;U.S. EPR contanmen.t analysis.,

Asdescribed inthe June 1999 NEAICSNI trepot obn c0ntalnment-theiIna1Thydaulics

,andhydroge n distribution (Reference"6), these te.tstprovide direct ex ental

Oevid'en'that'su mp. flashing or evapora*ion resti n g from smp liquid superheat-

grefrate'efffective naturlcon6vection currents ithoughout I.nta. i efitn Tihe

on ipfiio of suqmp liquid-s perheat'vlsb scc&sin theIRWST-.'.i e lpng termias a
result of LBLOCA. These tests show that survp evapora-tion that 6ct&irsin the absefice

Tier.. .2. .Revision . ... .. . .. .... . .t Page .... ... _ 6. 2-1 37.......

Tier2 k6yiý16n' '6uppiOn 6 '6ý-2-:I 37



SU.S. EPR FINAL SAFETY ANALYSIS REPORT

ofactive contxiainm fenit. coolingz establisihes effective iiatuir ifconyection cur-rent~s
thr6ughbift the U.S. EPR coitininenit;

The design basis containment analysisfor-loss of coolant accidents and main steam line

breAks, axid the conta~etrs r and, tempveritu ryespons .S, for these ev~ents, is
Adiskssid in Se~fiori 6.2.1. As sh6wri-in'figui&s 62.142 6.2.1-16, aMid6.2.1-20, the
LHSI heat exchangersare sufficient to'reduce'the containment Pfissiiure to half its peak
'in less than eighthours after a LOCA.

The SIS proivides-cooling of the IRWST in the event of alOC'A and provides lng-term
coigad pressureonupprefffbn Volume. The:SIS consists of four

idhp560dent trains, pr'yiding sufficien cakdfiy,-ý iversityand in de"' iden 'e t

perfoirmitsfrequired safety functions following design.basis transients or accidednis
assuming a single faflure in: oe train while a second train is out-o f-ervice for
ý'preVentive` maintenOance. Sectio-n:6.3 .discuisse the 8SiS, includ~i~ng- de~sigrii bse's,
instrumeitation,-and inspection and testing requir-ements. Section 6.3 includes a
discussion of the design featurs •for apVidanc of,•he :potential loss of long-tetf.

cboling capabilit)i due to siuinp sk'een blokae-in 'the IRWST id' •e6'egfifý.ti&
:perfofrrniace eva! u a!!n bf .th ids~n;-a suimmary. ofcompo'neunrtestihg.:and a,•

compansonto.the regiu atoqp•b tions of. RG.!82

Tier 2 Rvis ioh 0 Supplemhnt "age 6.2•"38
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6.3 Emergency Core Cooling System

The safety injection system (sIS) provide' emergency core-.cooling for the-U.S. EPR.

Four suppy-an dreturn trains comprise the system,.onefor each of the reactor, coolant
system t (G)n loops.ý inividu•ally, .each ofth.'se trains-can supplIy therqired -d--e
cooling& The four supply trains, Whi h sehe thesafety injecton-function, charge

through parallel paths from alowhead safeIinjection (LHsI) Pmp, yamediui head

safety injection (MHSI) pump, ýand an accumulatoi in each train. The ipjection pumps

draw water .f!on t•he inorrftainment refuSixig Waotr stortoe tank (iRWSt)-for theJr

nreny fnction.

'Th eMHSI pumps and the accumulators i~jeci diredly;:intl th- I6d legs. The LHSI

.- it•i• f though the LHSI heat ex•ciangers(Hx toHthecoid legs. Qlosedoop,

'c66oifigv ia te LHSi pump-(in residua lheat rnmov-a. imde)lfor po-siaceidentheat

remo- --S i----abhlaje'by al'gni,ng the Sukfipn -t the RCS:hotjegs. .The LHSI systi-n
may-be rei-aligned duiing ac~idefit rr66Ver f0i:'hot-eg inje-tionj t prevent bor.on

precipitation anid .mitigatetsteaniing from the bie.k.

The residdual heat removal (RHR ftnction 'f theýs sfeyijconysm/edulha

renioval system (SI$/R.HRS) for in'orfmai -shutdvwni fb61iing-of the.reactoris descibhed in

Sction 5.4.7.

6.3.,1 Design Ba~ses

The 4i 5 lmits fue .asseý.bly damage during corieflooding and emerg'endy core. &61ing

Sfollowing alOSSf icolant -ccideiit (LOcA). Th-eSlS removes postaccident decay

heat from thi RCS and provides p6st-aticident containment c•oling via the LHSI HXs.

The system cdnsi'sts dO four inwepen'eqt and separae trins, each h6us-ed -and

protected in its owtn seismidallyjiuilified Sifega'ta d,Building (SB), as further described

infs~cti6n 6.3:2. -This sepaiafoh and independence provi-des p.otect ion fromn pbhysicl.

damage dueto natural. phenQdnena and hazards and Alows W rfiIlment6 fthe system

sfety funcd'pý ihe ..e .vent df a single failure.

Following w potl tedLGsthe SISmaintain fue clding teirnpe~au~ cddin

oxidation, hydrogehngenperation, core geomtry, and long-term 'core teniperature

within the •hinitispecified in1 F 50.46. SIS actuaion provides protection fo thee

pfol6 ig:ýpostulated transientis, :accide nts,,anadopervational eyVents:

o Mai, steam line break (MSLB) -Follo'inga sinal 1r liage MSLB, :the MHSI trainis

provide" RCS boration andcoo ant inventorycontrldtin-g co.ldown

- Steai generat6r tube rupture (SGTrRY 7 Following an.SSGTR; the MHSI trains inject

borated Wafer.to rpovide a sufficient coolant inventor ..

Tier 2 evis'io-16nOS.e-et. 6P age e6.3-1
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SSmall-break LOA (SBLOCA), break size less than or equal to 0.5 ft2 - The sISin

conjctio nwith automaticsecondaiy-side partialrcooldown, provides boarated

coolant-irjection, w.hich& its RCS draining aind keeps the core covered' and'

cooled th oughoutthep even. h system priovide hs fiinctoion Ven i~if teeis a

l6ss of a train due.to the most limiting singlefaiurecoincident fvith o•• -tran

'unavailablevbecau.e ofinaintenance. "Further evaiion ofSIS performnefdr
this l!iititgrevent is prfesenated ~in Section 6.3.3.

Large-break LO'C A(LBLOCA),breaksize greater thkin 0.5 ft2 up to a complete

rupture- ofi an RCS hot or' coldý l-eg - ,To avoid e-cedh' h liuiiiis bf'l CR 0.6
the SIS rvides s uffi.cient core coolingeven if rere is a loss:6f a train, due lto the

most'limifing singl failure, coineidefint ýt one trai pbeing , iiia!abale.due to

mafiitenafiace. TFurthdr ev'ditibnobf SIS performagice drhs'irimjng evntiS

presenfed iniSectioni 6:3.3..

* I nadvnert perding-of a pY6ýslifiiersafety relief vav PV)-TeMSpu s

,provid'e RCSl'riAk04i ini the event of inadverteiit opening of aPSRv.

RCSloo~plevel decrease during shiitown or midlfop"0peratiofi - The MHSI

puiii ps .prov .ide RS'kepin ih event 4~ s urious dr-aminif'61f theRCSbri

SBL•CA, during shuitdo6wn,6ofring operations. T6 cormpenisape for the idu•d

,pressure and mak.eup oiw. re ruireme o hs:prto~a o'iin hlr
MHSI minimum flh ijiih "'' to Tectiof toredice the"MHSI injection

The:SIS anidits supp~ort afidaiicillary designed, fabrkdafed;-erected,-And

•tsted toaqual- stafads 'comifensiirewiththe himportance of t•hesfe f6nctions

.to be peyffofed. Section 3.2 ideintifies component'classifications (GDC 1L 10CFR

50.55a(a)(j)). Appropriate to! t6its eactor.€coeo6ling fuhcticoixi,the:SISis:

Designed to codes consisteintith'the'qiiality goup elass~ficatin assigne'd:by RG,

1.26.

o Protected'from the effects of natu rl phenomena such' as eath huakes, tornadoes,

hurricanes,'floods, and external missiles, and designed to f tibn following such

0-pit6 (GDC2).

" 4 Deifgned tothelseisnmic Category I designation assigned bYIRG: 1-29 so thaitit

remains functioniala after .a safe shutdo.n earthuquakie(SSE), ý(GC 2).

° D~esigne~d tb r~emnThibin, l following the postiat~d haz'ards 6ffire and

explsion, inte•a sils, ppig and hdischagging fluids (GDC 3 and.

* Not shiared among nuIa poe units (GC5).

.ProVidedwith both, an 6nsit• and an offsi•t electric pwe'r systiem. each f whilch

can afonetpwerthe SIS t its full capacit (GDC 17).

... . .. ........ evis -ion. . ,,Su , ,i ; e Page... . .. . ... -.
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!kCapable, in comfbination with the. extra borat'n ste(ESofadding suffickiet
,neu ron poison to reliabiy-contol rteactivity chages and mata core cooling
un4pder pstulate'd accideniitcoOnditions, with n aýp"-proprat marginfofr stuck contiro'l
.r0s(GDC.27).

* Designed to remain functional in the event of a single active comppnent failure-
coincident with the loss ofetither the 6ft or 6ffsite power, source-(GDC- 35).

q Designed to permit appropiate periodic inspection of important..cmponents to
Verify the initegrity and cipability, of the system (GDC 36,, GDC 39).

. bDesigned to permit appropriate periodic.pressute and functional testingIt6
:cornfiirim:
- The sutrctural and leak tight integrity ofits co6ponenits.

SThe ope rabilty and pefrformance of its active components.
-• T~heop~rabjiity of the system as dawhole. This .e~f!ig lipeifp'me unde"

conditions as'close to.design as practical forthe fill operational sequence of,
the systemj, including op'dationi of applicalie portions of the ýprbtectik
systenrm th ' efah febween, normnal andr'fdei~ergey poe6~urces; and the-
operati 6i of he -'ssdiaied clho wte sytemý (DC 37 c, GC40)

o Designed, jthougih thiefeatures buli into, the -in-c Ioitafinmient refueli ,ng waierF

;temperaiurefollowing a-loss 6f coolant accidient ýLOC) anrd maintain them -at
ac~taly owlevls(GD 3), ndto pxpyide long trpstLCA core. cooling;

requ~irements as requiired in 010 ýCFR.ý 46(.b(5)

-Design4ed tperform under inticipdted hormal, testing, and designbasisgccident
e~v~onmenal ondt~ions in compliance w4tl-1_CRj 59

oSuppidb highyxeliabte, Class ft, and, diveise jpow -ak control systems in., gppliel. by~higliy:•!a!,

Conifo Lrma'nce with RG 1.32. Class IE power.supply for theU.S. EPR is addressed in
Ch"'-er 8,

oS.up~plie'd by, a highly reliable aersur(teIRWST) for long-termf
Cl ingjocb f6lli~kv wth 'adeqtprteioti against loss of

neh c~xe s~ioribaldl (PH) due to. ebris entrainment, in conformance with

RG 1.ý82.;
.. :Designed with e capabiitfr leakage detec~tion and contr•l to n•inimize the

leakagefromi those pcrtions'ofthe.SIS otside of the -containment that may contain
radiotr ivess i ntm entaterialenfollowigaa 'decir(Oni'R.50.34(2 =ayn ai) ig

Pos ,itive Indicati ,on i's -proVided idn the- 6on trol i6~ ifbf flow i n the- dis'chg pip from
,the.RGS W~et anfd relief vales-(iO'CFR 5,0.4f()i) asescribed in'Section 5.2:2.
Rekcactor .vessel instrumerntatipn described in'Sec-tio'ni.7.5t.2. dis&ý,plasanunanbiguours,
easyt-nep inidiatio n of ifiadequ7k core, 006lhidg (10 CFR50.34(o((xi).

Tie_?2, Tir RvisionhO`' 00 Supiement Pg .-Pacid 6.,3-,3
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The SiS designiand analysi incorprbates-resoluttioin oifthe relevant. S.s, -rid medium-

.n hgh-pri#ority GSIs, specifi~e~din.N.UREG-,09 3(Reference 1). Tabe19 .93U.S.

EPR Conformance wdith TMI Requiremnts§ (10,&k:5!6.34'O and Genernic ssues

RNUREG-0933) idehfifies where each rele._vant isslue ýis addressed.

The SIS design incorporates olperating exte :perien irisiglhf from the follwinig genefic

ietters anAdbulletins:

4 GL 80-'7014 (Reference 2) addresses LW•R•primar coolant §ystem pressurei•.lati~ox

valvyes, speifically the mitigationopf !intkfa~ingsystfmis LO . Thý.SiS dqsign

fea'tur'es addi~essinit inti~yiteii LCA ade ~ 4-,iedi~ecir 5.4.7-.

GL: 80-035-(R efderice 3) addresses theeffect - f'aPC power tsupply, ail ure .6hi SIS

performance. cThe four i.pini sI dsign, withindependent- emergq•n•cp r.

supplied, to each ri, adssthisub'pfvd n~uci~nt rden ncy to

pieiformits:fuinctions even w'fleiunavailability 6f anefitirettraihas described in

Sleti6id 63.2.5..

UST-02T (Refeii€eA4 addressse natural d nrculati6i c6oldow;. 'This-issue'is

add ress in S ztis 10.43 d 15.0.4.1.2;

*.. GL.85-16, (Refefece )ddrses the effects afhii n boron f-,Wfoc~itraiimns. The
boat~dwaerfrm& h IRWST, iWh~re'.the SIS punmps ýtakes~~,i i~esl

,9xiepiible to precipitatio due :to W~ ratidki 1 onwb~ concentration. Th

eabraing system -injects concentr'at ed boric acid so titioAi when require J.

,maintain reactivitmagn for pl~antshutdd*n.' ThEBS is designe.d oPrýevent
boi cid cr'talliaina described in Section 63.8

o G 8607(Rieferece 6adrsetheftects andprvninowa amer

frt,{ 52-f disdugsib oi flprqvisions' for tf e p~r veiiti- of water

,harfiimer in the S~iSp ptnp. g.

S:GL 89:4-A0 (Reterence 7)ad.r~sses safety-i~iied.it6r-opetatedvalve .testing a nd

surveillance;I Tis isslu~eis addressed An"S&tioni 3..6.

* C 09107 (R ieferce1 8)ad~sesteactorcoat'ptiii (RCP.),el safailuife an~d

station black6iitý R~e e to Secion 5.4.11'fnrd ,i s ,c'us ofp -.iionis for RCP seal

failure ai'id~s'tati6'ionb'lack6ýit.-

*GL .8.040(Referenc,. 9) addiesses-theib6tfiiial for iegradatipri of-emergeiny corie

cooling.gand tl, -ontanmnn -tv-_ Iaysteiiis after aiL A6 -ue to confsnruction and

protective coati'ngdeticiencies ai-d -- entfrainment of.deb-risin recirculaiaing
reactor-oolant. Thi's issue is described in Sectii6 6.39.2.5

Pi ........ 4. .ý ;C 26a402 Refedrece : 18) 3he2tibi5liwbf pressjiirizd

-water reactor reircuation suiip screens to dýý sVockgd~igeigbs

,accidents and the goiential~for'additionai 28dýirs-e,,effect sduede6 bri-' blackaieof-;

haddressed in eciioi4.3';265', - "U-

:t6f2 R6,vis I J .6n,6' Oe 616f: P 3 -_4
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4 -BL 80-T8 (Reference 1) addresses the mfairntenance of adequate, hinimum flow
through -centrifugal charging pumps" follOing scondary'side high :energyline.
ruptures. The SIS pumps include minimum. flow linies that prdvide adequate
recirculation to prevent overheating of the-pumps as described' in Section 6.3.2.2.

* BL 86-03 (Reference 11) address s jptentiil failure of multiple ECCS pumpsdueto
singleifailure of air-operated ivalves'(AOV) in minimum flo recirculationlines.
AOVs are not used in the SiS..

' BL 88-04 (Reference 12) addreoesthe ptential forthe lossof pump function d ue

ýto deficienucies in the design of minimum flow ýlines. The S15 desi n addresses this
issue by incorporating separate minimum Pf6w lines that are riot shared.amon•gthe°
SiS pumps as described inrSection 6.,3.2.5.

SBL~ 93-02 (Reference 13) addresses debrlipluggng of eergecy core.fooling

suction strainers. This issue is adressed in Setiion 6.3.2.5.

5 BL01-01 (Reference 14) addresses circumfierentiaIl cracking of reactor pressure
vegssel head pentetration'inozzles. This issu 19'Mtis'drssed in Section 5.2.3.

o L 02-0 (Reference 15) addresses reactor Veskelhead dearadation anfd reactor
coolant.pressure boundary integrity. Thisjisue is' laddressed in Section 5.2.3.

Th6'disc'harge heads for theSIS accumulators ahnd-discharge heads and delivery

lowrat'eso fr the LHSI system and the MHSI system "are listed in Table 6.3-1---

Accunnildaitors 'Design And QPperating Parameters, Table 6.3-2-Low Head Safety,

Ihjectiion Pumps Design and OperatingPara•eiter's, aidTabl• 6•3-3-Medium Head

Sýafety Tnjection.* Pump beig ndperatingýParanmeters. The SIS prov~ides' core:

cooling capability fbr a -ide -speCtr-in of LOCAs, considering t..he hydraulic flow

resistance of the SIS piPing and valves and the available NPSH. Thegvolume of the
IRWST, 'as listed in Table 6.---R S'Dsg Paaees poie Msufcet

ýborated water for loig-term 'ore cdoirig. 'In addition, the boron 'concentration in the

1RWST, in combination with the .EBS, pjr&videsne ative -Irea-ctEivityý to 'keep-the cobr
ýsubcritical.,

:6.3.2 System Design

6.3.2.1 che•.aticPipin g and Instrumentation. iagrams

:The S I Scon'sists of four indepýendent trains,ý d~e'sipgiat~ed Tr-ains 1, 2 3, an4fd,4, oine

supplyingeach-reator coolant loop; The four trainsare searated'into four safety

divistion nd-arefuinctionally identi~cal, as showvn'in Figures 6.3,l---Sfeiy Injectioni'

'System and 6-.3-2Z--Safetyr Injection/ResidtiM lHeat Remjoval Train. The'IRWST

arrangement is Wshown'1in Figr 6.3-37-wRWST Layout.

EachS SIStraIin has separate MHSI and LHSI pump trains adn accum irnj'cfion

train. The.MHSI and LHS1 punp trains share an isolable suction line from the IRWST.

'Th-ii'thr-e--.w val' e lines up.the IRWST to'botli the, MHSI ahd LHSfiipmp, suctions

Tier2- Reviisio ,d . OSu, .pl 1eb en t~n Palge,&,ýý3ýýno,
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whni he opn'siifThe LHSI-pumfp trainiinchide~a HX'affd asuction line
. .. .. . p e o p e -o , 

e.. .... . . . a.n.. . . an a.. .n

from the RCS hot leg for residual heat renibVal, Whichmay ,be re-aiigne~dfor LHSI hot-

leg 'injection. The discharge lines for alltee MHSi,"LHSt,.and aMumuratof injection

.rainisbonch t6gether, to share aniinjegioin-i hoz*zle. on their 'ssbciated RCS cold leg.

Cross:coiihects between Traing. I and 2.•nd between Trains 3 and 4. which, ae

normally isolated b6 tw~o rýintbidfpeiatedvesi.srest 1nilti tri earatioin,

4llowVindiVidtal trains-to bexremoved from, sevice'f-r mainr'tniice. Each'cross-

coHnectprovidaes. an, afternote iffjecti~n pathff iforte train that remains in servli-e. This

c61nA'gurtohnidgae the efet ofdiegraded safety injection duetb steam

e.ntiainmiientduring'a LAt6,twhen thib onl•ivailable LHSI coinection (consjderng

onre is una~aiva.ble•udue'.i6oingle fail-ure, ,Ianthbrout fo r.imghn~ainten:c d itdther ttain

* feeds the broken 1&6p)j 'isoaed'adjacet to tihe-.brken'-I leg ýduirig suichma'intentan e.

actiVities, the motorope ted valves f6oU bthcrbss-•doriects are~secured open,

(bteakeis.r rakedou)'for'p~i~iý tiion a IgIaj inst, acti Ive single failuresi,as descried fin

The JOtfiponent ýcoollnig waietiytem (6CWS) is the cooling mediu for the LHSI

H~s(al fi~hiraa 0, teHSI up inoi coers (abll fottri 4)ndthe.LHS1

CSWS) is. the: cooling' medium for the;LH-SI um tdtr'and seal coo'lersfor Trains '1

a6nd 4. ýTh6 essential servic 'ae ytm~E S evs st' iilcoigmdium

rjecting the heat tfransferre fromthe tý o the 'urt .nvae .heat sink.

TheO fur SIS trains arebpoweredi respectiyvely,' by eectrical dii s 1 through 4. Eacth

diviic -i.i.n .S-a separate ahd irdependInt pqoer suppl i1hipused and protected in

it• o'n.SB. Each eiectri'cal divi~~~s~is soupplied by its assign-eid'emergency d iesel

g-iirator i v thegvent pf'a lss of offsite pow, (LOOP). Ch0 pjterr VpoqidesadetaiId

7information on the'U.S. EPR electrkal sstem.i

6ý..12,2 Equipment and domponent DeSd!iti6nri s

'63.1212 Systemf Ove .rview

Each M.HSItrainc-n:sists ofa pump; an iJsdble SguIpp 'brab ch from the sharedl RWST

suctiii line, and a discharge.'liinehait.tees in.6•its rspectsivxe:old-leg LHSI iinjOctnrP

line %ust upstrýOiu -of the inibo~rd L1HSI-to-'RCS isolat-ion chedk~alVe; A -line tee6soff of

the injk~ti~in line.upstreamr of the fjboard MIISI-to-LHSI inijectidn, isolation valve and

kleads back:to :the IRWST. This -line4brafichesinto t'Wo'flow-ines;p te smailler nii for

pum miimu fow rotctin nd te larger on for reducing theMS discharge.
ihel .'fli-fillirig the ,accumulatort te offnf the smdlest of thesebranch lines'

ýupstreamobf fis: naintenance isolation.-•lv,.

Tie -2 Revision0 ub mnt• h age6.3,:-6
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,Each accumulatoarinjection train has oneeaccuminulator whose isolable injectionine
tees into its respective co6d-leg LHSI injection line Just upstream of the inboardt LIHSI-
to RCS8:isolationi check valve.

The LHsI t-raini-consist of an .LHSI puimp, LHSI HX, LHSI HX bypass line with flow
control vive, shared suction line 'fromthe tIWSTwth amotor-operated isolation

-valve, LHSI HX discharge line with tempera uxeopitrdl valv., RCS hot-leg suciion
'line, cros-conrects :b~fween pairs:of trains,-and various isolation and realignment

valves as~required to support operatin, maintenance, shutdown, or accident
mitigation. A •n•iniflow'and lest line- twes off of ihe-cold-leg AnIjection ,ine upstream of
the outboard LHSI-to-RCS.isolation:check •lVlv.

The SIS piping is protected from overpressure eventsby safety-relief valves~instalied at
.1ocations most susceptibledto ssuch event., The design bverptessure transienis the
.spurious statup. f an MHSI ptmpw-ith the h'age mini-flow lin•i•s !4ate1 . The sft
points andpcapacities for these safety relief valves' Inuit the protecitedsystem to I 1
percent. fitsjdesign pressure.

Dke.etion and monitoring o:fSIS leakakge:within the Reacto- Building (RB) is po.vided
by the react or-coolant pressure bouIdy (R•.PB) leakage detection systems.desribed

in Section 5.2.5. Leakage:figrm the SISsin 'the SBs ;is detected anid onitored by
operating procedu~res, nd programs. Each SB has- sum lee idication to detect. StS
RH RS .leakage:

Thpostu•lated acdident sequeces-'and ahaises; includiige euipmeni, acuat•ion aiid
respqonie-times, and design requiremeitsfor SIS deliverylag times are describedin

Sectioin l5[.6.5.;

6.3.2.2.2 System Componen~ts.

Accum ulators

Each~ acc .u mulato is-a n austenirtic stainiless steel tarik-Withk i6tal yoAimeýof
approximately 1950 ft.?,and is filled With approximatinly 1250-4400 ft3 (approximately
t0o000 gallons) of borated water and I proximately550&-700 ft3 of piessurized

hit0Ogeri-.,N6minal oerating pfi sre isa-1- iriiately 665 psig. Th•a c•umiikt6rs
are 'esigned sobthat the nitrogen pressure~aftertheir injection islower-thanI'the kHSI

umps.cTha e trelevan Thus ulator no inject nitroge dinto a te RCS priorn to
cbnhne~tof LHSI nj eicti 6nf, e'ven in the -unfiikel)y-LbVeht 6f th6;lobssiof M'HSI

pumpps. Thie r~e~e~va~nt ac~cu~mlator design and pgrformance-data are prýpesienýted inTal

n6r 2,
, , ý t. . .. . . . ý--
6 , V .iýio .h , 0 Su .b .0 , 16me6 -f pge, .377
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Puhips

TheLHSI and MHSI pumpsare horizont•lly m6oute d, centrifga pswith single

mechanical seals. Their motors ýare waferco6led by thekCWS, With the exception of
.the LHSI punpi forTrliins 1. and 4, -whichare cooled by the SGWS. Nominal•flo•X6te

for the LHS pump.is approximately 2200 gpm a 480.ft of tbtal developedhead.(TDH),

:and f6r the MHSI pumpjit is approximately 600 gpm at 2260 ft of TDH. The~relevant

LHSI and, MHS pu'mp'.design anAd performane;dat aare presented in Tibles6.3-2 and

6.3-3, :espectively.

Heat E•,xchangeris

-Th'Ik$[ ~sare U-tub tye horfizo laly~motdd withd reacoyolatfw

throughhIth ausfenitic stainiless steel tubes and, CC-WSW ifiw t ighthe ferriticshell

sideý The relevantHix designfand perffrnkance data are paesented inTable 6-3-5-;

LHSI leat Exchanger' Delsig and Opera ng Parameters ConserVtve fouling factdrs
are incorpratedA int6the perf6rmajnce evaluatiofi of the LHSI HXs;

Pipinig, Fitt ings ad - dV.,alves,

The pipesvalves,: and fitn gs of theSIS are austeiiitic staiiless stee. Their design and
performance raings are coiinen I srate:ititir expected service coditdifi§. The

relevant piping, 'alVes, and fittings designdata ar preseit#do Figiire 6.3-2e eSafety

injection-System/esid.u.a Hea Remoal Train.

In-Contairmeht Refueling Water Storage Tank

,The iRWST is an open p6ol within a p1rtlyimmersed building structure. Itis i o-ated

,at th~e.b6ftbin ofi e.:ftaitiriieit between the reactor pit and' the secOndarh hield

wall, be6lw thelelfheheayflor which supp6rtsthe primary components..Irks
conn•cied4to Varioi rid nn-safety systeris. and serVes as a watei' sot &hea-t
siftk, And re n~reevoir, Select design data•fr the IRWS•Taremshiow in Table 6.3a4.

RThe IdRST suppi•e boratedw'ateft9 the SS, thse veie:iaccidle'it heatýreinova~l Systei

(SAHS),andthech~men~al aiid vo, ume c'ow.ro systemi~ (G S) It also s'up'ies the

fuel p66o coolinig system .(FPCS) Via. the CVC siiuciof line. The IRWST, provides the
necessary inyentofy o~boraied water-for'design' bas9is eents. :It c6ntains-a minimum

6686 ft. of borate wate which isThiqiiitoiqeddfor its levelj temipera 're, and,

.homogeneous boron c rfic~ntration., -The wateris used f 'fuboh refueling andiS

operations, and provides:

• i Sufficientwa-terduring plant shutdow..tofllt~he~r~ea`tor~cav~itYth~ int•'rual,

st rAge, pol, theRB ltrapfesi po6l,aid thieRqS..

* Sufftie.t.tafrdepth (static pressutiree h'4)d the suction of the SIS, SAHRS, and

6CVCS pup drngnral and a66,ident -Pnfiditio his (per'RG 1.1).

Tier -2 .Op4 Reisinon0Spemn
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A heat sinkiandwated i ive-nto-ry for flooding the, cone meltin the spread-ing :area,
during a beyond design basis event:(severe accictent. .

The wills of the IRWST' are line-d with -auii a'ustenitis'istainles• steel inrer covering the

immersed, region of the building stnidure. The liaer'preverits leaksand, the

interaction oftthe boric acid wifth theconcrete sttfucure. Leaks that occur are

collected, monitored, and. 4uartified by the nulear island diain and, eAt system

jNDVS).

!The IkWST is provided with'the followinig three fitein ftgs forihboad tr

retur, pat ftio'i•t•integra-la up as shown in Figu.e 6.3-7-SIS&SuffipDebris

Enriment..Prevention eatres

• The trash rac.ks and the.Weirs aibovethe heavy floi:,penifigst-t. ilqjRWST'-aree
edxrikdeid compo nents .of the IRWST 4fea LOCA, the -flow of c'oolafitou6, itof
thb RC S b~k %to the IR WST passes- througt h four.openng int ~evy floor. The

tr , racs prdeyena lrfge.db.ebis' froih eitefirig the IR WST,.whle the weirs provide

• a he- that retains. stimeit 'andrdebrisne on nthehea'vy floor
eavy r e tr ep debris

o ýs R inigeba,6ets 'in tiej WST! below each weir. Two h'd. pum raph

--- _,g9 p. I ..ez -Wea sPecfin. 9rPfi19,

tnspor qy-h flw pý;st the' rash iacks and eis.jý
bske s alsroes fiotern fldwr tin-th hin-naresiact incon:tai0 einielnitjieiIdpST-eN The
openings intne•tretuanbing pasetsprovihee.iricient ret enti ob and t

:partic ateie•l iew 'TAg'apetri6enta the o tthe rasetsantwir te heav floor

phe ovfldesar l pia th- if thFtix~ei6higIRskT isflleaorc"l6gLed". a Ve .....

* The S~' and AHRS sraies,iarearranigedaoe~di~etv I n A
sump. •Th hse rainersnare desigrdaslre *•,.esuwith thfadeilate.'
debrHisetac• hfeintrila a ufingý ba-ctfushfing. t'he o•eine o t e sieves limits the
-p - 'gof dbrdai' -hS and S~-R ec tioný flow to avoidl Pump

r -malf ti nuai6nhd, doggig .of the- sfniallerf ins't tr cern o The S 'sup
i' lso rovied wth .a su ction straiuier.

'The large, dispers~ion area wi "hin the Hk-WST resuilts in loiW flo6 v~l'i 6ty iiid-tpbf 6tý§

settling of fii~'debris fhatf p'a4sses thr'o-ugh the- redann ba~skets. The orientation o f theý

vaiu -IRWST sumps is shown on the sum p level plan view on Figure 6.3-S-IRWST

Sump Level Plan View I&~ 9etafion of the tiash i-ac1s ndweirs is_ shown on the'

,hea4vyq florpai -nvie w on .F-,igurek 63'6-ý--IRWST-Heavy Adfliaeve I Plan V .iew.

-The.II RWS.T .sumrp screen-flo pei~onnance waseviluated-io verif that ad~qa

Ilo ig-te-rm co .re .c .o6i1ing remaiirs avail~able.Iin s ite' o f i -in .pa .if-meht~ by 4'ident.ýRenefated

-debris as-well as d~bris'in cdintaihine nt pr6io tothaeaccident; The ',conservative

estimnat~'of total debris-used'for -the evaluationiand'an estimate dof oal d.-- .-- . 1- _ q_ ,ý_p..ebi, p.in. the
aontainmn fteUS.PR is pr~gefiii in T e, l63-6& Th& nresdii''

reflkcthii -"metal: insulati~on '(RMI),`Which is n'sbject to trans pomtoh upi

th'e U. S .'EPRdesi-gn-in place 'fiof 'storall of the~hrouts pr riopn inic mlaio n,

T•ibr.'2 PP.pg6.3-9
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asumd ntefvuua rt ~her re~duce~ ýthe` poentifal. fo~r" 4ost.acdeh 'tbl-ckgef

the sum44ps.

The featuies 6f theiR-WST screen design cfnform- * RG 1.82 and iddress th•eissues of

GSI-191, as furthaerdescnibed im Section 6.3,.25. Tpecbiie9)Report A":N 93.9

EPR Design Featuesto Addxials GS-14 (Rfrne19 a~ddditiOnal

dies~ibt.ion of the US. EPRldgsipn~ueta limit thý:Opact Ld
.ckiisccuultioio' SI nffbn- a nce ' itgni es-t e ppe.ormance~evahbitions-and,

om~onen~thtesiro ram 'n~c tres thedesgn~to~the reguatorv ostions bf RG•

132 anthe id~kpati antregued in G L ptn f0rn

Perf~prn the, 6f ihstaiis eis'ihafnced by clean Ilifiess, progragmsthat lirit debrisix

the antaiiietiit. A COL applicant that referenices s the'-e .S. EPRn si r6i nficati

wii describýi p lie containmerit:s eanine hii h iiiiots :defbi in~s'1thi t

contain me'nt.

rC- anrtp01 aidjustiefnt baskets t oteip•ia g graniutt.ted trisoiurnu h6sa•rtOn

Sdodephydrat. (TSP-CH feos1rategically pom.. itri in.lek flow path tthý IRWST

W6ithiZnthe• ,bundarypperism&er of thr e weiisat thefourheavy floor oen ng of the RBo

lothough thie bskets, dissolvesthe 1S- it h coolant that returiisto the

IRW T t assivey --- tralize entraxc -cd ~ adin .hain te alkainiyote

c .oolant.The p•of 6ithbfedr6diaied ac•ie fti istmaitltaineda 7 Theae ad 0 oiitsrfbf

-pH in, th "lcreaul ethd espreding tre eia. frsc6i b'icringovflieS

the austenitic staimSes osteel copo'hieiti it tha ti•n of hydrogen
atttbutal~ o coro oh o~otinmni6t mietas, and minimizes th eevohitio6n o

.ioldin'e ifi post-LOCA codntainment solution.,mraain~iini g the: r dioio diffe in solutio n- t- -

reduce radioctiive releases to theenvirofngeit. IThe iiiii . t rAmountof .dgrnuhted

ts6p-C for pp his pH cn isii1 provides

,postzaccident',0wantaer.,hchemistry control.

The RWS i~ c~n~cte tothe oltn cre spreading area b y pipes tha ecoe

during nrrdualcopheratio. rd, ai••fonitio3sf~r sn a ct and se ter acidei• o ri i
oltenma"e r i r rece the spra in eaen t dialves

open,"n RS ~~rfosit h sradng area to support -the 6perAtionbf the

SAHRS. `The-IRWST islocAtedaiata higher el~va-tioxi than the, core spre Aigae to

Provide gravt flood-ing o"f the sped'n rawt the IRWST watir inventory. The

core spreading areai ad the SAHRSd are dsribed in Section 1.23.:3.

'6.1.2 A~p-plicable Codes -and Clsfiaon

,The- SIS desigh,~n '&thaplicýIA aD~ible ifidustfy codes an 'd-' ~a-tor y

rie~quirements cmesrae wiilhth a ,pprbpop atb safety iunction or each of the

Jinidividlual cmoet.Rferi t6 Sectioii3 2 for seismic and system Mqualt rp

Tier 2 Rev~ision 0 Supplement Page 6.3-10
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classifications for the SIS'bi conpnent. Scion -3.9,31,.1,.,an814fute
address these requirements :and iheifimirlementation for-the U.S. EPR.

6.3.2.4 Material sdecifications, and CofmiOmatibility

Material: selection fOr'the.SIS is based on the expected service c6hiditi6iislfor the
various cm-po•ehts, the design life of the unit, arnd the materials strengthfand serVice
re~quiremients as fiýiAerdescribed inScin ~I~p ns Ihttasoto

come into contiact w~ith borated wiiater;which~h ar-hemortofhepsur
feainji•g, fludid bear'ng .c'"mpnents, ±ide onstructedopfiaustenitic:stainless.steel. The
pecific maternsof constructon for the SIS and th ompatrbli ty with system fluids

are described inSectidn 6.1.1.

6.3.2.5 System Reliability

The inr9tmiihfetation aiidconfift6ls- (I&G) thAt ifitiate:the S1S-and are Uqed to imanage its
operalion are separated. They are indaiendentiy po*'ere fro:tjhe2 sam -e-n Ia' and
emergency sources that power th' fisr& ciaed iiiýv,6 6e4i-6iienit of the train. Th"

P:ir&66 'variaabl6esforthe, I&Q- such as: RCS p s'ute" anrd pt-essurizerlevel, derive their
input from independent nsources. The deSign of the" SIS" 1 IC,. including" )' qualir,.
redundancy, and protedion 'gfirsth, effe~cts of sinle faiir, " is presented -in Secion[

Th I rains mwe i~sm qc ategqryi ýdtqiq lkthfti~ PkoeNln Ecofte-

fOUr(SIS ,trains i ho-sued iii'ýasepa'rateteismic: category I 't-ruc•ie. The buildinggs als6
prb6tecthd .I S IS:ag-a'ii'stdamagie from other natufral phbiomehna, suchiAas flos, severe
,weathier, and external-hazards such as missiles. Th'edesign ofihe SB§ is de6ribed din
Section 33'8.;4

The S SI . signi n llwsI onl, ine .testi ng df theindividuaitains andcomponents to assess
their operationai status anfd aVaiiabiIity., The accessibilify Aicor'orated into the design-
Allows 1.complt te1, alidinevc Ains tin of criifcal conipoiieiits whein plant-
cohiditi6t allow}.S uch as dur~ing uteges. 'P~roperati~nfeonal ing oft theiS5verifiegthat

the as-designed adascstucedyte 611sjsl,'isfxnciioraf- uei~reme nt
Periodicinservice.testing- chfir'm the contin uingcapabiityofthe system. Testing

and in'sp'edtion;actiViti.e for the SIS areaddreise•d in Section. 6.3.4.1

T'he Sl§Si redundantan iiid nosinfgle fidailuki xrpT~m;ses the'systerii: safeiy fiib6n-is.
Vital pOwer can De suti~ippl,6iedrdiithe~r ihe 6n~s'it~e~o'r 6tffsiteobwer systems, as
desribied iii:ChCpter 8. i esuits Obf the iingielfailuie evaluatidn are summarized in
Tabie 6'37-,.safe•',injection Sys.em .ailure Mode and Effects A:nalysis. The most

limifing ,single t cive fadilure for iiie, S-IS,4Ssdumiad to 6ur ht the 6ons& of the design
basis LOCAe'vent, is the comrleteloss Of one train. The redundancy incorporated into
the system design allovws the SIS to fuilfill its safety•fnficion-in spite of such failure, as
fiiih-r iddrised iniect:ioli 1.6.5. Th vilbl-.o ~t~a eh&t-Ieg-

Tier 2 Revisi ...n ...pe n Pag 6.3-1
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conectons on fo eah o thSSTais;, preservest te ht-legl hnc iin funtiont

,nitigate b6oofinp.reditatih. and steaming .roiithe LOCA!e bra

-As 4 c6nse'rvatve yer.ifction.Of the adequiacy of the SS design,,theieffects of a single

pa1ye failure adurig :the l6 "ngtenrm accident-recovery phaeare: also conside The

most limiting passiVe ýýfailuire is ýt~he lossof a coolantii Nupl path;-hill-hmih cu

'te iunl•elyevent of deris be Ugging f one of th-e sumip sucion~sourc(6esr rupture of

one of£thesupply 'inhes. T-heedUfidant.SIS desigknilloýs the unafffctýd taiiinsto

c66ntIitnue :to pr vidd lonzg ierm cqoling $n spite ofich a si5 ailure : Theddition

of guardpiýpks onp.ipingle'be'twen the suimp: connectionsands the sump hree-•4•y

isolationi. ia~es A~i~~t&ia p -rttion tgainst flqdii,d44, 66pt ,assive fa ,ilure of

tiheipe :4stream ofthe istoiion Valve.

The redundancy of the deign vktfii i'4o te -aýdbity to is6late affected &dti6ns of

t~individiia trin asquired. Since the critical function-of the SI is RSijcin

aiit~hiatk continmentisolation of the-ytm hc dl avreyipc

funct'ioni ofthe syStm,. is t~ip6vid~d, C bombied manual and passive'isolation

icap;abilit ' hxV&,i provided as described inSecioi 62:4.

the--- IS v......side.o-.....enti are locati1 ab&Ve the maximum floor-floodtgvi

which protects the~valveniotr operators, from stibine ibn folflowing aLO The RB

foodingafnalysis is descr ibed n•S'cton3.43.3., TheSIS suction piping istcontinuously

v-ented to maintain it full ofcoblant vhenrverhe' -tin is' reqruidi4 dt beoiperabi'to

pr~en~los o ~qs uctioii essiiietht cpiw r6sl fro accA inulatioii of gases in

the pipifig. Conp'onients of ihe'SIijnci•udig ihios6efor its" 'up6i- 4.iid 'aulliary

eqpuipent, are desiged prcrd intlld and mintainied to the appropiate
.qiiality andfeliability tfad~f&ds. 'Thesewquai4ty stfndards, I' d .uple4 Wththe syst' m

'reduin'daiicb and physical and eledtrical separaidiohallo' w th'e SIS to fUlfill the design

'objedives presente~d lhn'Sediof 6:3.1.

,The:RB fio6r drain's direct leakage.Wit.hinthec6nfiaifhmeni, ip t6 ah al tiiuii-tiof of'

twoinches 1 depth,`tio the RlBgsump whr fit .6nitored', quiantified, and process~ed as

liqufid wadst. The RBfloor diainsa iar• p-a -f the 'ND)S desciibedr 'in.Setiii 5.'25:

Accumulation of leakýage in c6ntainment greatber than tw6 inches depth, 'hiich is

idicative obfaLOCA, floWsinto t RWST where it is6 availbletfraccident Areponse.

ThexeltfivelyloW v6huime'6f the RRB d'irAins, in compariso to that of the IRWSM;

al Mw~ ngd of cboln drn njection andlrecirciilation sot tat'ixo areas accult

very high to lowpHsltions.

,the IRWSTS designgsofis the poteOARWCTSxp efers Cs.-usenf

GSI- 191 b-yconfming to theý guidahce of RG 1.82. The IRWSTS deters post-accident

de bris accumublaftio and SI15 dump sftaini&-rbI o-c'a-g-i acodnewthe

ýexpectaions ofR , 1 .8 2 b-

Tier 2 evision6- Page 6.3-1
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_,Minimizing the post-accident debris s6urce term, nThe RCS.piping-and

c poes, and o.tjher potientially iiisulated systems or comprieponents- within

containment, areinsýlated with RMI.,.and negigible or ho fi6r6us or micro-porous

'insultioni~. Due to ifts.:hih density,, RMI is n ot ý4s-sce'ptfible 'to transpr ad

therefoie idoes' not con1tribute to straine•head loss.

* Pr6,vidin~g a thfe•'tiereiddeb~risretentiion deign. 'The coiribinafion ofweiis/ti•ih

rksand re ai~ninig baskets are efeiv inrtiing Mnost Pos';tacc~ide t debris.
Furthermore, the~sumr~ taies (the third ~ag of th' th !e~tiiered debris

retentiondesign) haVda, large creen .urfkce'area to a6§cinmmodate the: smail
,aifimount of debris that reacheskit.-The full overige.scfeens arid retentioff :baskets,

whih4 :.rigidl' niodoited to the. IRWST 14oor4 pfevert bypags of debis ;ifitd the

sucti6qn Iii-es.

•Thi~esn &i featu.res~a~darssnm:GSI-19i :an~dth pe'•err~7ance evaluatfonsaref[uith¢r,

described in Set.iOh 6-3,2.2-2,an'd:.Reference '19. Refe'ence I 9al6 describe.hWe.

coronenttestrogramand .compares ::t)e desn to°heregulat orv ,os ns i ofRG,

J. 82 an,,d ithe ir6rmiaionireueted iiiGL 2004-j02

6.132.6 Protection Provisions

The fur'-iind-pendrit SIS tiains a•e indi'•Aually-housed in fourpsep•are;Sei-nfi

Catgor Irenfocedcocree sruturs a de~tbedin ecion3.84.SinTedthe SIS
itself iýs ýefi ic Cat6gor I th e' ysteiii iist-cted-from potenfial earthquake dainage.

The riged, sthictfukre also protect d the syserel from~ other~ndtu'ra1 pih-exwmena ari
eXteriial'hazards. The design , f the sysf e in-cludes m-agin to 0afeWlccrtimodate

displKcement due: to the•mAl sfitrees'iiid limited movementddue to opeioni

,an, sq. .exml. tefnih stimuli. Phy sical separation iS provided f6r th&S1S/dHRsy tem

Yedýhidant :c-omp.onents, including.cross onrie6ts, located. .withifi the Reactor Building

suchi-thatflocal effecis-of afin inrte'rinil :hazaid '(e.g.,- pip6e whp) are-restricted tO one

train. Spe.ific layout rbvisi is, attangement of coponePts, or design fetWa.ifes

prrevent .any global effpcts.from.an interna] :lhazad :a~fýf)i~gih :opepability ofssystem"

'comp0onients inside containirment. Rufert&Sectin3.10 forseismjciqulifitation Of

equipment.- P6tec'tioniagainst bthefrhatrail phenomena is addressed in Sectibns 33
arnd3.4. Missile protection and protectionagainstdynamic .ffe.ts are ad!resed in

Setions 3.5 and 3.6, reýpectively. -Secti'o 9.5.1 and A ppendix,9A address fire
protecftin',r-Setiono3n .0fqedui•met-intAd
• 'Sectioh -,9,re•ie~ e~the.rmal aned qaftncmenterar,

366h1.irei,/iews thehunlad dispblacemenit'srresses.

6-3.2.7 Pr~ovisions forPerfo e mance Testing andiinspection

The9genieralinstall.aion an.d dsign 6f 'the SIS pbrfvids readdy accessi"biity for- tesiffig

and .in '-e"iba Process an'd auxiliaryvfluid paths areisolaible and inserumneite'd to

aid6c6immodaite maintenance and testing of -he valves, iinstrime _tation; arid other

critical SIS egmppnentsm with mutiple miiuiimifldW pathfs proideda-for dynamic

'testing0f theSIS p. The redfundancypi'povided by the-four separate tr' i is 6f.the

Tiet--2
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syistem allw suha'~e oepefre niea ell as &dring scheduled

rainheiiice or 6ifta'es. The -a- r figeiieifh.e pipin -n I compqhet ssoni

aFigures 6.3-1 throughl6.3-3. Performance tesifng is alddessed inf Sti'on6.3.4.

6.3-2.8 Manua Ac tion s
TheSIS injects automatically in r 'ep6n• to the-s'afet njedon signal and requires no

oer.ator initeive•itiorn:to:acomihplish its function. ThITe em•.rgency colaIIt supply is

enclosed within the-containment and is c6hnsaift v repl nished by recirculated coolafit:

flow,;theref6r.e no operatfr action is rqfied to povide the cointiriugus supplý'bo

goolant.:or ihi re m iol of decay heat durfing the injeclion;phase.

ToPevent boront prec~i•ta!.i'n and Mitigatesteaming fromthe h btk,.manu•l
swichover*-o hotleinjje.tion isrqured apprdximateiy. one to three hours into th6e'

eveit. This re-dseii'ts the resp6nse tothe most severe of the p6stilated eventS, such as

the LBLOCA.

For.iess severe events such-as- SBLOCA, altonaticfacjion is adequate.66 manage the

',event: Aft'r&do'mpletion of the ineitala-utitnaticrespoise, it may be beneficial to

4riahage 'he event .With deliberai, opeiafopdctAi•-on. :For instance) v.h il.. th, e protectioxi

syte nhatsreactor trip and SIS satpfloignSLCA, itrah ~sble,

depending on the scale Q.f.the event, bto~identify and is61ate th•"failed componeht,
thereby terminating deveyend allwig s•afe shutdowh without f rift hallenrgs

to the safetsystems. Stq tioh: arein aaccordafnce with appgfyed srocedure,

6:3;3 P'erformance EValuatin
D13uring normal,.a-poweroperationi•, heeSIS.isidle but configured.forrapid automatic

orondema4ndre~sponse. Fourold6-le iinjectin and iRZWSsuctdon flow pafthsar

opeti,6thed hot-i g suction:or alernate irnjectiqii iath isisolated, arid the CCWS and

SCWS cooling function for thesiS pumps arif •quipmdent ea is in service or available

to start on receipf6f a dein& d Signal._yThe"SiSis isoiatedfpn the RCScoid legsbyits

b6undafy check valves which:ar' 6ack-seated by RCS pOfssif.

Dufring -shutdo6w cooli"g oa-PaidistheMHSI train is maintaj'ned in i'tandI for RCS

leaae kepwihCW avialfr pijup6nd area coo~ig aT1 g arimini fow

valveieremiains open :toli.mit MHSIinjectiPoi pressuie ii•dflorate to levels appr0px.riate

for.t.,shut.own•-cnditioni.

S"ti6h6.3.! lsts 'those postulated 6eveitnfor .which SIS re.p6nse isre_'quiredA. The most

darnd-iing. 'TSp,,efrTfrance•esponse, which b6i!is the response required forthose

eVents listed~iriScin631'ste~pneoterne9 ~OA and the

r I e . p p ,lim~itingI L4OCA:. For.' ft~tiez'ea ý$ ffmheseylrespih'fis :to the :most: iiisolBoA. io ta:fa•n,' SIS '•erfonnance:is: evaluateyd

Toroiry the"s 'etwovioi0 ppt' lirnift•ivin63

Tier 2 Revisioni :60 Su ppem~eht Pa'ge 634.
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Th i analyis, shows that the performanice IoftheSIS during'these.e lmiting events limits

the accident consequences-to acco.mm• ate recovery, protect teealth anidsa;ifei of

thepUblic, and meetf'helreguilatory requrefiremts specified in Secdktio6.3ý.1 The event

sequence ind inialyisis, intcIding equIipment actuation and response:times, and flow-

deliveýry cuirves, a~re .described'in Section 15.6.5.

6.3.-. Simall Break.LOCA

.The mnost-limiting SBLOCA is a brieak witha cross-ectional area of up to

appobximately0.5 ft2 in the cold leg be ween the SIS injectibh l•ocatiohnand,-thei reactor

pr~esur6 Vessel, With e6oicident LOOP. Such an event may not imm6ediai! hhallenge

theIS if 'the ~~ireact'or co-olant 'los ca 'b da-:up'by the- iVCS.' The loss or primarvi
coolant eventually resultsjý ind~ec i-ease in pimiifar--y stmreuranpesrir

levelsequentially riggering a ieacto-ainid.turbinetrp, and closing the mainiifeedwater.

full loaddisolation valves. Upon_ rece ipt oafta 1'S actuatiion siigi!,aari l hodw of

the seconda•y.system,yandthus the RCS, is i nitatetd. During this sequence, the stea
generatrs6"iare fed by the eqmergency feedwatersystem, which is actiiated by

aut~ii-atc~ b" d~es~ h nai ta riee h-ainr~swtpointshdoks to atfxdresr

protection'systemh si'grtL nik

the SIS ert s tonlow prermitrssrizeripresinre. ani automatihca1uyth t h. e t SIan

LHS1 p0-mpsi uing the pArteoosdowntthe ke pressure decreasoesnsu('ff i&etn•lo

all6w•MHSI iijectioin'into the,ýcold legs. The pcartial teobd'-wiiibinefformteddby

aVdilaeýg Steamr gnerators via stean.M duhrp 'tohe atin6gphe. • , thepTotfcion'estweei

atoitbekatica'lly d asidos•he tit'iin' s'team'rerlief train sepuintsado'n tosq fie.d

that is low en uah to permit IfHaS 'ionjecdionn bn high enouh a rtoprevt core

redrjriclitidueiýo low RCS tremp•tetapure., Fnr'thenaleCt of thes e breaksi!he 'RCS

leakag,,still in, qiquidformn, doesiinot remove sufficienticoolantffmass to offset'linjectionI

flow'and'RSth e ahpressure , nof the pbr laal gldow If. th MHSI'

owrate is insufficientto cotmpensaie fortheo bi6nt kf6Wrate, the ,.CS inverintory
co tnue~ to decres6'e The- bek'flwre dcrae as the voidfraction fintihe cold

l~s increases. When thebrealk~j flo hanges~ to singl hs tath ai ewe

steamvpr dutctioflI due to core decay h eat a-n'd steam br~ak.Venti!i '1gh e and--the%
brelik's~ize is ffhdtdonint'prmee forthe depressuiaoneene

'In casiýe ofthe smafllest brteaks, conidensatio'n intheitý s eamg'n Ier~tor tubs, ini

withp k9 dired stiahi v enig fr the bt-k iual edcspouto

of stamin hiithe coreto thepoint-'thattL the-RSsaturafion pressurevpate~aus, lghtly

above the ste'am geneiAotor ec6~dar~y s~i e pressure. In th e case of l'aige'r sffiafll br6Aks,
*team venting is sufficiehi that ihe kb~dept irizes~j r~gr ess ofthe siteain-

gener~ator ~s&onfdaryý sid'e remp~eratureý, down to t~he point where aiccumuhlattor injection,

and Oeventually I-ISI inijection, occrs

Tier 2 Rekbi'i~ion 0.Sub-61leinentRae631 Page 6-5ý
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6.3.3.2 Large Break LOCA

The most limiting LBLOCA is a break in the, cold-legf iping betweenothe RCP and the

reactor veisel fofrthe RCS •lo•p ciitainkig the preSsusizer. Th16 re ak isassumed to
6pehinsftahtaf•6iesy. For this break, rapid depressu.ization ofihe pririarysystein

occurs. Autormatic parial co6idw (viathe seconda'r side) is unecessarydue to the

rapid de ressurizati6ri ciiised' by the break,

SIS dctfates on receipt ofa lowpressuizer pressure signal. TheIt-nost 'iiiiiting sinigle

failure for ibis eveintl islth lossof oiieiSIS train (i.e., loss of one MHSI pump dnd one,

LHSi pumfip). 'Because one other'train is c91nservatively assumed to be unailable due

.to maintenianice or otheractitY 0iy two pifip t'ai e 'aieavaiJWIble'for the evedit.

-our accumulaibris ire aSsumnd "to be avaia. be, as accumulator rnaintenanic is

prQhibite t d gpwer operation aid the ddiWnstie~arn accumiul~f4tisolatiod' vaIes
are secutredopen (breakeis racked o l tO prOt.agaiist a~tive sigle failure.

When the RCS preisiire fallsbelovw'i theaccuffiilator pressure, fluid.from the

a6 umtiators is injedeedinto the c~l les4A Sfo net nt h C hn4~~f

~tatu~tm~.d~lds av dpsed arn primary system pressr * al bre lo h

.respective shultff.hpads 6f the MHSI arid LHSI systems. Whflefsqprn oftheEGG-S fl6w

bypasses the6core and goes direcdy outitof the breik, the doWnicome'r a•hnd lowe*f

p!enlum gradtualflyrefii. During .this. r•.l.ph heatih.s t••iafily ttansferreAdfromlthe

hotter fuelr6dsto ;o-o'ler fuLel'r-o'ds and( trcturesby raiatirVeheait tranfsfer.

When the lower.pienum *is refiie to the b6ttoem of:the fuel rod heated lehgth, the

reil hase ends and th elodpas6e hegiiis.. TJhEGCCS,,fl'uid-flowmin ito theý

doWncoiner provid thesdriving he&d to'movecoolant thi~qightie core. As the
itfixtiure le el movesi upt e .cre, teamt isigenef tejd an1iqiiidig:entfaiiied. As thisý,

entyauied liquid-is carried info6 th SGs, 'it Yaprizes: becausieofithe'higher tempeiaure,
in the SGs- This cau§ses steainbifiding, Which redlic'S the corereflooding rate. The

fel ro'ds a.ecooled ,n qudnched b ~:radiatioh and 'conve&iveheat transfer as the

qu~ench front! m0vesupthe dr: 'Loang terp ecird ilation c~oling-is maintained by th

LHSI Aftict6h 6f t6~ SiS.

-6.:3.3i3 N PSH Evadlua~tion

•Ani evaluation of the MH ank.d HSI pU48p4sdemofntrate~sscficienftNPSH is avaiiable

during pgstulate4.DBAs. Th'iS ivaliiatioi iicludes the effects of'IRWST 61eperatire,
upre ~ with debris, p p pif~rfac and unrti6 inhydraulic

registances.

IRWST~p~r ~ -I a -r ckiltd uigRELAP5/B& (~r~fi~c6 16) to deterrinim
the mnaSs id erie'gy reiease, and GOTHIC (Refeerenc 17)ib:determiie the

-containme'nt, -and IRWST fespo, hes6. -Th6 IRST te teraurare calc~ulat~ed
con~sea-ivey ybymixing'the•c6-nden sed liqdd in the contiiifnment-'th theIRW ST

Tier 2 Revision.0 Supplement Pa..... ,.
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water. The fimit4ig case~is the, dQuble-ended gýuillotine (DEG)hot-leg'- b Ta,-Fiue
6.3-7-!RWSTtLOCA TemperatureR•espone., The peak IRWST te#mperature is
ccalulated to be 230*F.

The sISpump NP. SH evalu.oi6n-foriB.LBQOCA,events is pverform.ed uising the maximum
pump flo1w.,head-caipacity curves,:marximum, system resistances, debriS laden sump
screen-resistance, and a reduced I RSTlevelvt account for liquid.hq!d UP in the
containenit. Th6e.hiiting evaluatioh of NPSH.-d6es not creditontainment

0veftese. f t conservativey assmes the IRWST liquid is atthesaturati~t pressure
corresPondingto the peakw caculated WT temperature 0f 23 0F.- Sinulianeous
-operationofdboththe MHSI:and' LIHSI pumpi is"ýioSideied. The increase iin IRWST

terp tu is take inIrto.ac6 t f6-r-the-LBLOCAdhaalysis ii -15.6.5. Th-e LBLOCA
-analysis inherently bounds-the SBLQCA alalysis.

6;3.4 Tests and Inslections
Refer tO Section 14.2 (Test- abstract #014, #015,-#016, p022, #175; and #177)for initial

p•ant testing. Applicabý h guidanicefrom RG 1.79 is i o6rAt~d in the initial plant

1tiing-daicriibod in Secildn 1.2

$urv eillce aeuiremieni3.. .5. 5.3 an -.1~C 6'de-s'diib he~ihwSI
'.sturillaine irequifenhients

The installation and design of the SIS'and IRWSTS provides acsibiityfppioic

testing ad"in-service inspection: Sections39.6, 5.2.4, ah 6.6 address thespre-ervice
and iii~svie tetn- npction prtogras frt~5

6.3.5 insitrumetation Requirements

The sis train andJRWSTS are monitored and contr0oIleAfrom the mai•n: 6nr6o6l r66m
throiigh- the ins t'umenita'tin"and controls~ystems;. Thej~iumentat Iiin-d control
sysbims process anlddisplay ihnfotm-ation-in the inaii "ontf6il room;-and a-ctuite the

:safet:ty-injectionfuntic-on as required bly plant process:safety parameters.

Qpýtt jkinite~rveni6ionto probt&ct th698,e I eqipet i rqired ini th6eevent of alarms
that indic-at ifiacceptable paraiimeters, s'dch as•,hig bearin-g oil, ,mot6fwindiig, or
motor-air .temperatures; or loss of suction -head. Such c6fialotions alarm or indicate~in

the contfrol Iro6m.
-The sISltipp stait :utitiati•caly on r 4eceiptof a -s•fety injection signal, wih

4in4ependent power. supply for each train pro-ided by the emlrgency power stipply

system., W~heh thep6 iseminsive P12 isn66 vlidated (RCS irs .suj -e ,is af. or -neari that for
-p&ý er6W pebifti6h), the sis puinps stafr on the fecdeiit of a lw pressilier-pressur.

hsignal. , Whend the • permissivnp e sS-P12 dated ' ( "pressure indcaites reactor
shutdon and oploh in progress) th iSup stari-b-g the ie~ceipt of. a lo-w'-RCS'

Tier2 -o~ Revsio -d S hpemn Page 6u.3-1
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delta-Psatsigfial (difference betweenthe RCS hot-leg :actual pressure and: the RC hot-

leg satufatibn pressure). In tiheý event a tLCA occurs when permissive P15.is validated

(LHS isin HR odewitnoRCPs in ope'raiion), the MHSJ pu',mps. start
auti~taticaliy on loss of RCSlevel,. Perfiiiissi'iv"signals are describedin Section•7.2.1.3.
On receipt of a safety injection signal, the mtor. 0pfatedvalves.in teinjeion patiis

a gignal to 6p6h and the hot-leg suction or altermate injecton he solatin
valves receive a signal -tolose.

The monitored parameters Qf iheR WSTgare waterlevel (for leakage detection arid
inventoryf miitoring); atei te iiperature, guin-scre'eri-diffefential pfes&sre, and the,

S!1-siistioin line double (guard).pipepressure.

&C forthe Sis, as well as..its reSpectiv~e permisives,, are desc•ribed in.chaptee 7.ý

Applicable gidan-c fr6m RG 1.47 isInpScoported• inthe'designrof the SIS.I&C

descritie-d inCi Cp-t er
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GL # -Aibjet Disp ostion forU.S. EPR"

GL7801 9 . Re-sooltiono'f Enhaiced This GLissatisfied for the U.S.EPR.Fissihn gas release
Fission Gas Rele.ase Conicrn aitextended brfnfiups is c0culated •by th fuel

perormance comnpuier codes COPERNC-i RODEX2
and R° DEX3 described- in References -3 and 4".

GL-48035... Effect ofa DC Power Suppuly The U.S. EPR design addressesihis concern by
Failure on ECCS 'roviding fOu finfdiependent trins ofECCS. The

P~efformnauce' 'e"alutioaib of-LQCdevent's, Sei&!&is 15.6, Dec:re ase ini
Reactor t py~d nentory, Eyentsci evtvl

assumesone train.of MHSI, LHSI and.EF ,is,
unavailabl|e because of maintenance',a secondtrain is
uinavailable becausebf ai single failire and dathird train
is in ri.h6l~ broken cold.,le

GL-3-1 icese Qaliictin or ThisG..istife fo te U.S. EPR. AREVA is
Pe~r~r~'Sa pyonlysis qualified to perffrrq safety. analy isas demnonstrated by.

in'Support of Liensinig NRC's approval of the meihbidhl6 gies developed by
Actions AREVA thatdarWeusedg to'evialute teU.S. EPR;.GL.8-22 Sa E•W l ofai~~ Ti his itemis.a.d.rse! y ,e.e.¢gn~cy .proc~edure

dty S G tan deiiiosn 6 by...e.. en.,'Eegny Rrgqppny gu9ie EPsScio 35 latPoeues
Gielinesd

GL;-83-k: NRC&aff The U..ERc'~le oterqieet f 10 C-FR

Reto.. mendation s 50.62 asds ed t inSe 1-,,icipat'e "
egaring Op er e3.,ator Action Trans0ientsWithoutScram.

kforRe'acto Trpad ATWS

GL-8706 it~,ýp c: iac T e quaS~ oot o. ps rppe~quirementsý for ATWS
for~ ATWS Eeipe ii t dant•in bo dcerescribedsin Addendum A19 of

IsNoSafety-Related AIEVANP Tiln epfk•yrii AP10266!, AREVAnNP
Quality -sua~e Planr for Des ign
certi icati0i of th.U.•S. EP.R"-apply to thie D

Seionst7.I~ia.3.,roceisu~s Se ut61i6i8.2,o Sy(stemi.

G ..-8.46 Ijigh b d i hs I.S.tPR design addresses "ris Descýio. The .HSI
and LHSI ,pumpps take suction from the IRWST, -whi'ch
does xiot containbIoron concetain high enou~gh to.
be ~uceti bi~e to i:Pe"ipitatio'n. An ind-epen den
ma ,nIually initiate6I, safety-related Extra- Bo6rating,
Sysfeni,-Section.6:8, provides highiy bortd ijctjo
f6oi mrai-nta~inipg rehiyity* n~argiii durpin Ig plant.
cooldown to cold shuftdorn:. Itis dsignfed to avod
crystallization ýissiie, Sectidfi 6.&.2, EBSSyst'em

_____________________________Deschroipto
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GL-86-13 ..... Potential Inconsistehcy The potential for 'inconsisencybetwe~en the U.S.EPR~

Aflaly~s~s~fld Te~hhica analiysis evvaliated the comp~lete b~erating do~nain from
... Specification•s ....... iopeaif o h~ai to: cold shutdown and the TS are based

GL-86-16 .... W~estinghouse EGGS This issue, on~iy~pplies tothe'Westf hlaus aluatiqn
Sva.......ti.... Moel moes n sn fp lcbet h . .EP .........

GL-88-1'6 "Rem~l of Ccle-Specific- Fuel cycle spedific paiafileter inf~rhfiation is provided,
......... .. Parame~terLimkis from in tnhe c0re "Q(peain'i~ Limits-Rdport. . .....

GL-•88-•17: .. LOs' ofDe•ayI-Ieat.Retioval 'The U.S. E1?R designi •ddresss :this coicemtrnt•Ough
' ~~thea6it~ik~iituffation of'MHSL;5i.i al1w Rcs loop

....... .- " ..... ......... Sect!0ni 7.3. 1.2.1,. Safet .T njectipnSystem Actuation.

GL-93'-.Q4 " R6d co•tro•Sy'sterfi"FailUfe Tlsis~letfer~ds•'ib'es a W~stinghbUs~conffol6 4s~tenm

.Control Ciu'ter.As~ernbIies thie ;e~~'Cnrl S•V~in6a Lixhitation ..

ev•altuated ~in Section .15.4, R~a iv;ity anld Po'@er
Distribution AnOmalies.

GL-97-0i1... -D~grada.tion of0Con~trl Rod Control.rod ejection is ~valuated fr~om areactivity"
• ' - Drive-Mechainisfi Nozzle stantippihit iff Section .15.4,.8. A f~ailure ini th reactoy

and Otherf Vessel Clos~ire Vesse] hea~d perxetratibn~hat c~iiis a g~iial bteak LocA.
... . • "!H~e~adP•en.et!r-ations i isiburided byt heanalyses ixiSeStifi 15.6.5:2.

GL-f98-02 ..... Lb~ss :of Rea~tbrCoolant The safety injectionsystemn(SIS), whchprovides the

"Potent~ial for'Lois0f dbmpriseof fodi gulp~lf'ahid tettitn taii4, on• ifor'each'
Emegecy itgaton of the r~,tprc.o(¢~lalt sys~tn~ (RCS) loops.,Since.the SIS.

Fu•{nctions-whkile in a doe~sfijot use a common pump sucpOfh)•eiader fpr it•
Shut~down Cond•:ion emergenc~y~ore c€o01ingfunction, a comxiomn-cause

...................... failure-is p~reluaded Also0,d4esi'n features th•at result in
ari inadei'tdrit RCS draindwn, ;sUch-asthlespurous

rei?6duaul heat reo-vial, is dtiscussed'iii the failifire inbdes

. .... <.. €•6~~Cre"Coolant- System.... ... . . ..
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G 2004-02 .....PotentialIpac i'f,Debri; The U.S. E sPR deign incorporates mitigative featurs to
B1gaeo nergýny address this c'o-ncern sucth as reflective metal insuaI onReiircuýtion During Dsign and filtrig dvicejsAdscbed in Setion 6.3.2.5. EGGS

.a.isAccd.ens at System Reli ability
Pressurfized-:Water ectRs,
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14.3 Inspection, Test,. AnalysiS,and Acdeptance Criteria

Secton 4.3expain th se et9nritieria-and rethqds s'"d -6develop h .S
Tier 1 certfieed design material (CdM)iand~theaiispections. tests, analyses,.and
acceptance criteria (ITAAC). Tier 1 means te pTrtion f the 'd.-esign-re.lated

qiffriaton c'nained in a generic PSARthat is ap qr.ved end criied by te. dign
cetificaitri rule (10 cFR PA 52). The design desciptions, iierface:redqirements,

;and sitelparamekers, are eried from Tier2 fi tin. tier I nomaibn udeS

bISefinitions and general provisions.

* Designdescpriptions.

SITALAC.
* ,Significat ihterface requirements.

* Significanttsitieparamiietes.

The inforx6i ation il'the'.Tier''i "pti h-fithe',FSAR is extra'c'ied Im r fm ei detailed
informaition cdn~taind :in Ti6r2. While- the.Tier' 1 iriformiiit ihion's~t address the
qoMplete coebp offthidesigni to.,e certified, &hf amountof . eidgnies ormatio, nis
proportional tothesaf~ty-signifcance 6fthe structutes and sýysterns f týhedesign.
There are-two material categ6ries inTier I:.- CDM and ITAAC.

t CDM isithe designoififiiiffi&it. CDM is in ihe•form of•design descriptiolnstables,
.6-d fig e 'ad isbiniding forthe. litime ofafliy

ITAWC bw i be used tover.ify the U.S. EPR as-biilit featurs. [TAAC mateal.is in
tabular forat only a•nd expires.atinitialieloa inag.

Tier I consistsbof• fie. hapters:

o Chapter - (Inroductipfn)providesdehflnifi6ns of terms, a figurelegend, a list of
aciony•my's and a5 breviations, a.fn• efi'aral pr 9isibsappiic'bl".-to Apsig h
"de'sei-f h rfigues, ard - ITAAC-

dChapter 2 (Sys'tem BBased Design Desgriptohs and ITAAC) .proidesdc Ads-iptiofiscof
safy-significant designfeaturesndthieiTAC verfng those feaiýres. Chaptir
2is . rgariqdg by ssysf-tems, anqj thops syst~s aregroquped intposectoisfor...
convenience. Everys sysem incluidedin Tier 2,that iswithin the scope•of'CDM is
listed in Chapt 12. The ip~licable p'ortions* of yste~ms that are partili"A W thi6 h
scope of CDM are -`lso includedin Chatet 2. Safet-sigfiificfi s 1. yIstems o uside

ýthe, scope& oftDM&I awf6 add•rss.ed kas ii nterfa~e fequirn eMiits`, :mai. i4. lnterfaice
requiremen'tslor iys~ie hat ei ~ a part -iay in scope are IinclUd&d in.Chper 2's
th•eCDMforathose•ysems areinone location.

..T .. ...2.. . .visi oh .. .. " ". "."ient'7 "... P g . ......
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US EPR1 F -IN-ALSAFEY ANA'LYSIS REPORT

e- Chapter 3 ( N on--ý.S ystem, Based Design IDescriptiohs and I TAAC ,)- prvdeCD M nbý,ot
ýsuited to the system d'e~sign desript~frito hpe 2. Maei Gatr 3

addis~e~cirityi, re iblai t~asuX@Aice program (RAP), initial' tetOorm(TP)
human fa-c~to'rs engin'e'ering (HAF E*), n otimn shn

* Chapter ý4 (Interaice Requfirem ts) -ptves info.,Atiopi~ nsa. gtsinfct
interfae ieqteriets that must'eritk sitý-spsciflc p~rfbWs chf
are not withiin ihe~scope ofcDbm. It rfae te4sg fetues
-and characteristic stha th-- sie-specific pioriionof thei 'efnconformnsý'tote
'CDM-.

*Chapter 5 (Site Parameters) -rvdebudin Iau fo --safety-signifikant site

paia me'terstihait "a comfbine~dicenise 1(CQL) app lican 'fer h th" U.S. EPR

design wi usie* o~r: site seie~ttio' n. -C, mp:i H th i!1e§6s~ i~eprf& it isrifi'd

duringiiaff thesne :9 plction I h feia.

,Imt'rmtin resntd n ie I ntains tl e propose IAChAt re nepcessarM n
*tiiffcient to- -provide reasoniab le 'assurance. tha .t; if .the' ins-Pec .ticis, tests, and analyses,
a.areeiform-fid and heacceptantce c~rite-ria m.et' a facility th at inc'orpdf~testhfeU.S: EPR
,design ceiti-fic~atdio has' been cobfiitrucfted and will be-' *p -atd iacodaneWt h

desig~n tiiifcdtioni, th ir i~~s6ý ,tomi 'E"'er:y'A. t an d NRC f6gulations( 1
diR 52.47(b)(1)).

*A OLapplicanitýthat references the U..ERdsg e~f in Will proVide ITAAC
-for emergencily planningpyia security, ang s~itg-sppqc1,fipfrtiq6, ofdfhcilty that,

arenotixiludd i thTier i ITAAC as'so'iated with the ýcertified esign,(0.F
5280a)..Adii~fll, .COLa~~&ftta - frhcth e US. EPR design

erti* icaton wil describe te seleci i'mniet q, 9lgy ,ýiIId hw Ii I for sife-specific SSC to be
:inclu'dein ITAAC, ifthe seecio -etod jog Aiffe'n from the Piethodo6gy

desqr~ibed within the F-SAR, and will also provide the selection. ~ehodology associated,
wiith emergency planning and physical1 sekuriiy hard~ware.

.1 4.3.1 Tiler 1,, Chapter 1, Introductionf

Tier1, haper.1 presents, defnitiops; gerieralprqyigpAfi,a i'gure legenada ito
acronys and abbeitos h ~iiioshl minim~ize iiiie-pketaiion issues over:

the words anid phra~ses used i- Tier1. The general, povisions help wi'th ITAAC,
verification ~ ~ ~ 5ýG ofte.~fgrto~o S y pr V~jidingmre details on inspetines 1

ýand analyses th-at'ar e6comon to muliple sytms h ITA'AC include inspection o~f
'the functional arra ngeent dtfite systemf as delscribed in, the design description and as

shw.in the figures.' An fIguelgn n ito oysfcltt the use and

1nterp~~~~~~etatipnchic 9U. PR4sg fomaon-'terininology used in Tierý
1 i cnsstn-with Tier 2e temnology, in,,ust~rystandars, ýrid re iatgydoý;Umeiiis.

Thcitei n o ~eetn eitions indide those' in tanidard Reie Plan (SRPp) 14.3
(Reference 1)and anr 6hrtms in the FSARt tat coul be subject to interpretation.

The, sel.ection process tor determining.,%hikh terms are toaetdeined"Ibegins with a
ieVieew 'df h terms and definition -in Tief:20' .an the -guidance iSRP 14.3. Those

t~is hata~ei~6ramft Tir , p~fialy rfbiuqus or uni~ffe to TkrJ are
selected.niAy:mT- T

.k6 a _-.6ý$ 01 ..;- hiup PP06'14,3-2



VUS.IEPR FINAL SAFETY ANALYSIS REPORT

-The crit-ia for iielisibn in'the gfenialprov-isidns s edti6onihnldes those items nfieeded
to larfy hetecnicl ~qtir~neni tWtapplyto Multpl systems, pirovide guidance

on ITAAC implementat, provdie guidance on the interretationof figes, provde
guiýdAce on operational cb-onsiderations, and specify the U.S. EPR core ther Ial power
l6vel. Selecding the general provisions tobe iicluded in Tier I involNes fo11owinigthe
SRP '14.3 (Refend e '!-) ilfedace in reviewin-g Tiei 2 aga'iit die Sl~ecific'criteria

prevjqusy, listed.
14.3.2 Tier 1t, hapt•e 2, System Based DesignIDescriptions and ITAAC

Tie 1Chapter .2 contains COM ýsystem desi gn' descriptions (SDD) and. associa~ted
ITAC Ti cape i teresul ofth e' p ss td detemine which U.S. EPR deign

features addressedin-'Tier:.2 should be'addressed in the Tier I CDM SDDs,interface
requirments ad si..eparm. ers. The selection proces co-iiders the U.S. EMR
desfigphilosophy- of iiipe r dant, aid active syseems*couplepd WthLdvanced

cont`roil t~echnology,4. whicht reduces the feqnc of tr tins an, mro h
reliability -of the, resporse to-ithose tran sients."iyen G- il design philo0s 0h, the
pro..ce~ssof ..d~t inng the sa.e.ty-ýsignificaht feaures.uses ,heý'avai ,ai.ity of
p0babilistic ri~k-'•ssesment. (pj )informatiorit6 determineth? -signfficant aesign
features and performanice criteria ithatk lad t6'sa 'fer6piofiifi. Using this prkce-s alloWs
the top levlTe I T informaiion to bee exraciedfrom the mo; dealdTe _ esjign

information., Tier 1, Chapter:2-providles no tedhnical.iifonnation not liread•,

pTr.esnted in Tier?2

The-Ti~r -i j-frmation ýseiectio- ,process usesitwo'dI isnct, parallel approaches: .hose
based on .ecliaipm sit 'cassificatiffoand those based on f6eatures cre dite in various

(Refe~reoie.2), :Seismic Category :I, and'l~EEi :Class. iE.. Thi se1scioi•£( p rocess provides:
thb~flyse. Thefifsft' fefr'-isdsitedfict co cly vt.0.45pRatio rteriaO 5O 5n v or100 ~ P~a In qrtiep~ie o qipment

__ n_ kepinitcht P guidati Pe,f ere c t efitroectoaren ot . nlue in Tier 1matrial

)2. Te amount ofdetail~included in a Tier 1 SDD f0r a speific odsystem isaýnetion Iof
the numb~er :andsafety'significanced othe system design eatuires. .Sstiemns-addressed in
Te2'- hat haveepnow thetRM guidkaiicefeaturespare listed, in ier 1a' ý:,~'No enttorti

anielyses Is preServed inýtheas-buitfcility.re'ferencing the'u.sERR design. ':The

vario6u~sreview teams 'for ths approaich we#re led by a sutbj ect. matter exerqt-and

'lictsing. The foliowfig areas were revieiee for safety-significýant tesig' falurtioes:

Dhesinu mbasi Aciets (DBA -Aajtical eignpu ~tsunnres and kteys ad rssemdtions

fThe seodafet roafllyse wderyelreviered 1 lo ' zsyst I mptinsperfori i~gijt

Tier2 RevsionO~upI~rrientPageie.3
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conainmienht, analys§s: and overpiessure prbtection analyses ideifified items to' be
-included as DBA safety-sýighnif~aii-t'de~si iifeatfires. The reults afde ini Tbe 14.3-

I-DB Anaysis..

0 RJadiological Protection - The radiologiCalengineeg information rec'rd that
S .ummarizes the.design input for radiological afialypsewas r evi ewed frbsafety -
significant items. Thexresults are" Table.I4.3-L2 Radiological Analysis.

'Fire Protection - Fire hazards~analyses were reviewed for safety-significant
design features. The results~are inTaile 14.3-3-Fire PrOtecdion.

. Flooding.Protection --: Floodingevaiuautioswere reviewed.fosafety-significant

design s. The resultsaa in Table 14:3-4Fliodi*g.- Anis "

!4.37• .P.:•~~~g.ý aysieers.cde~~nls~

Anticiphat6 -- T Wit• h tWS)-10. .CFR 502.6• (th 6ATWSgr
andithentg~ineeringtevaluation:addressing ATWS were,-eviewed foi s ufr.y-

ieeis- -eign features. The....O. . n..... •e . to s-oa dawe

s• eignfrai r cfica taddiiteTesti2,s arei~n! 4STables: -ffdtf•i~ad

.. ýPRA anid Svere Accident~--The PR insighq~ reportnd seVei6 acdefit anhaIy~sp
stems w ed f or thesafety-significant designfeatdi aes. Using the PRA, insights
report provided ap ýpic&sjtdi'okia'itify '6 f~ýýil~ f~atures tlht arel
significant anhdotherw•wise'•ry -o't hyy'esbee'gt identied.m TheI r .res ullnts are insa%'b1d
1.4.3-6.-PRA. a.nd 'Seiv~ere Accid~e4n"tAh-lysis.

* Licensg - ThrehMIpe.In1n oTTMD .i)•f rt s fo• m .10 CFR .K34(0 and high-
prbirity,'geinerc'safety issues :(GI -items from~ NUREG-0933, A~ppendixB w~e-re
reviewed for safety-ýsignfificanft de'sig'n featu'res'r'elevay~nt to the U.S. 'EPR des ign.
The items were *then c piýt6ared'tid6the threto:.talsfrrduany
Items not already addrse Aby aIote 'Secioij- 3tal or sio pled~ dde

?y oih~r Tierj1 riteria are listed in Table. 14.-7-6-icniig.

:naddition to idenitfyn aht eaues the tables developed during

thet s~cnd eiapproach ftean.rsevieWsof analyssi)li steT .2 iof theatsbscribs i te
ideptineaddeignfature. Asepart , of the Tier I developmenteproceisse od
ýaiso cirpate toniti conssec -bptwei -Tieri an Tier 2- material. Additionally,
thie infarmation fc-ontat ined in the Tierý2,'S&66fin '14.3 tables Was§JerifIedI6Tbeinckluded
in Tier 1, and Tier I material re a'te totestingwa výiie to ` ~ -oiin iththe
initial test rgrmi Tier2 Secti on 14.2

the U.S. EPR systems ar? liste'din -Table 1438IACScr eIerin Su ir..
.Systems withiii the'scoppe-of Tfier~l od1rthat cbntainITAAC areideniedn thetble.,

ihifthe scope of Tir1.h Krfw~k i&~eie Syte (kkS) 6odA6 af& ý6h

'listed in Table- 14.3-8 because'Tie, 1 im t ts -u se the ,KK'S -iden ht ific ation Asys tm

Thecommitmenits'listed in 'the Tier 1 ITAAiC ta~ble-s*Wil be'veriied to saiisfy tlhe
-acceptanc crý-ýiteri-a u~ig~h inspectlin, test, rayIs lse. Jffhe as.~builtitem
satisfiese t~he aiccebtanc~e, then the'ITAAC--is c'6iiipleti. For" items ýh&i satifi~ng- tie,

accptace crtera, orrctve ctinswill be',raken.toresoýtlve-the"issue.,

Tiet 2 k .yIs o. s i i¢p je nt•! One '14 *14,7,4ý
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14.3..1 Content of Tier I System Design' Desc•i•ptions

Thed6cotent ofthe Tier 1 SDDs for:systfm•s.nd stirkcues: .fletsth• gtaded ap-roach
preiously approved for other certfed~designls, as describedi~n SRP i4.3. Thisgraded

appproiac.heslts -in onlyt•he top levgeldesign features that' afefet signifcant being
inciUdedd in the Tieri•SDDs. evel of detail'proided similarly reflects,,aigraded
approach.i wi-th the- dtail provided. qcommensuratie "tWith thisafet'significance of the
system.e TheSDDs consti~tte theCDM aiid 6onsist of des~ripbive material, tables, ad

The, checjdts provided in Ap'pendix C df SRP 14.3were used to guide the6 content of
the U.S.EPR Tier I SDI~s. Generally:,the followinig information is included:

. A brief statement of the purpose 'of thesystem -o.sttucture.

MA listizinof the safety-significant ffinction'.

* Key _de-siign fatrs

* Cassfictio (~g. ASE-C~ode;ise-is categoy EEE Class Il;E, evir-xMeritf
:quaiification.

o Mnmu &otos n isplays

I, E i•power requirements.

* Intefarequirements:

heSD.Ds gener-qlly -contain no nume~rical values. N~idfiirical Vaues i-fiteai'iit he taible
.ithiiin 2Ca rter• 2arpro-vided to be used 6stheba ioi I ceptnce cCiterii

Csete th bacrip fnc ITAAC ic
and ar, 6 n the associated IT acceptancecrhieria ha•t verifythe haýsýbiiit l faiit
To thee iexten pactical, standAriiýdjýewordingis6 e nteS~ to a'Vkid~cofusion.

The`follo;owing types of information presented in Tier '2 are noti ad drless• I n Tie 1•for
thle ;indicated r-easons:

W Popi-etaiy and sfurds inom 'inbeas the OQffice ocf týhe Federal RAegis-te 1r

requires tqa infomaionrinco-",rpota Ite -d inothe des-ign iCef fica .t16hdr-e'.is pu4blicl
!availaible. ...

*Prtaible equipiment'and- rep~laceable ite~ms-becise the certified deig desrpin
focus onpihe permanente pysical characteristics 6 t•e as-built f rci dDtyandportable

uipmie'nt, and replaceable items are controlled through otjher operational
.programs,.

SPi6gramnimatic requieiffeenit'ieated operat' ion i-dLntenanc Ie, and o6ther
Kpograms are Inot 'lddeftai, in the Tier des6ign de *i~ions.,

Ti• 2 .viio 0 Supp.... .. .ement... Pae .3-
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programmatic aspects of the designn:d, coinstrction pr0cesses, suchas.wo•ker

selec-don,iqualification. and training, are not covered in the DMD.

SOp~fationa~l issues,such as protedures And train"ig,-are not design features and
~te6for t.~ brio resefited in"Tki I

*integraýted tet requirements ee-_esented in Tie'r I,,but-specifildtailsbfte
initiaeprogrgT• re nii, presented4•iTier 1. Dptails o. te ioiftia testing

program are presented in.Tier:2, Sction 141.

SThe use of codes arid tandar&s wt h xeto fteAM oe r
minimized in Ti i 'design. descriptions because..the Tier 1 SDDs are intended to

stanidalone. Spe cificinfdrmhationh.n(efeded from ex'ternal documents is included in
th applkicble'Tirl chiatr '--' ecssbr.

14.3.2.2 SelectionýCritefia for ITAAC

An TAC abe s foidd oreah ier 1system ththsadsgn dsiciptioml h
ITAAC .abIJe Tefines he activities io be perfotne4 to VYeify' thati t les-tbmilt sy•
conforms, to the aesgig featuires'contaiineaWI &wtp desg 4cripo, as efllas he
acceptance criteria for thoseiactivities.
The following items are considered When devel•ping h•eITAAC entties:

o Seciiii -6f6 te.SD-of,-6vide• a biiefsummai~yof'thTierftions.
Co~itr~ p. o pAnt fatures bninSe-~ 2aiida, i~cisbeuh

section of-t.hýe 'SD.

ii TAAC aAi', olyjinr.t.deed to vyeitfythe as-built congfigTfrti6ii of ifmoftafit design
features and A~for~e Jha eisssred lin the 4egn descriptions&

Teriefore, there iare no IT•A for features not addresseed in thedeign

. E.ach U.S.' EPR 6,#teIhi tha iahas ,: design descrition 'also hai associated ITfAC.
The s~oi- of fie ITAAc•respoiids Mp thec61ebf tt dtgsignpdescriptiofis.

SA sin~gleinspectiotestoranalysis, iay yef. multi o s'eios in th'eritified
design gdlerijPtd i . ...
d......... q: "' ... p-" ....

*Th~einspect .ions,. tes ,ts,_and ailays t be completed-and' the accetance criteria
verified priorto the untialloadingof fuel'(i0OCFR,52.10Q3).

,14.3.2.3- Content of ITAACd

ITACtale fr heU..EPR use 'the-s'tandarid foj~rmiatmin Appe-n'dix.D.:ofSRP 14.3.
The ITAACtiables ha-'e column for- qepigil cojmqMients; isecin, ets.n
analyses;a•nd#, etance criteia. hAsigh'commitreiitin thekft-hnd ioluin
h;eas anassocai~i"atedinipectionh test, or anaLmSIS reu•igreent in, he mile e.colun.in;with
~te applicable accep'tance criteria lte4 in' ten irfigh-hi~cid

Tier 2 Revision 0 Supplement Page 14.3-6
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EPIR
Columni 1 (Design-qCo-mim itmenft) dffliks-the sp ,ecific c&mmitmentjiextrcted fromr theý
.:SDD features.
'Codln 2 (Inspections, Tests, and Analyses) defines the specific method thfelicensee

wIl use to demonstrate that the-specific design commitment in Column I has been
met• The methods used are inspection, test, analysis, or a combination: ofthe three: -

A IMpections are used when verification can be done by visual observations,
physical examinations, walkdbWns, or by reviewing records that are based bin
observations or eaiton.The inspecin requiired for basic configur~ationi-
walkdown follow the general provisions in TieriJ, Section -1.2.

:* T ;rests.mean that-either operatinig or establishingspecified conditions to evaluate

,the performance of the as-built structures, systems, or components. In addition to
testing finland'I installed equipmient, examplesof altei-iativetesting methtods

.,inc!ude :fyijr testing, tet facility testing, and labfa•tb i etii. Testing can also
include type-testing suich as mnigh~t be. performnedto: demo-nstrate qualification to
mTeet enViron mental requirements.

# Anal-ysilis used when verification.iicab-4iibedone -- fyacua *~ iengieerng
eva!iatJon:6f the as-built SSC.

For t•he meth6ds us•ed to demonistrate :c6imitmentt satisfaction, 'supporting details are
-provided in Tier 2. The initial test p'ro gr'am is~des~cibed i n Section 14.2 of Tier-2 and
covers both visual-inspections and tests. The dietails in Tier 2 are not referencedlin
Tier 1 CDM and are: not part-of the certified design.

Column 3 (AcceptanceICriteria),depends po the design feature to be v~erified and the~
method used for the verification. Acceptance€criteria are objective and clear to avoid
confusion over whetheror not acceptaiceý-criteria have been satisfied. Some
acceptance criteria contain numerical values that are not specifically identified in thfi
Tier I[design description or the ITAAe table design commiitmehts column. This is
acceptable because the design description defi-esthe important design feaiturae thlat'

needs to be included in the CEDM, whereas the numerical value is a measurement
standard"that determines if the feature hasb beenprovided.

14.3.3 Tier 1, chapter 3, Non-System Based Design Descriptions andITAAC

The fohmat:anfid s6l•ectio pres' forTier 1, Chapter 3-is-similar to Tier 1, Cha•pter2 i,
that it includes CDM and ITAAC(tiables. Tier 1,-chaptbr 3i ddresses the following
fibnl.systemnbased topics:

Section 3.1 - Security.

* Secti6on 3.2, Reliabilityassurance program (RAP).

,, ;S~econ;.3•,Initial testing.program (ITP),

, Section- 3.4 - -Human 'factors engineering(LFE).

o Section 3.5 - Conhtainment isolation.

Ti'6(2- Tier 2 Revision 0upplementPae1.- "Fla J§ 1-4.3-7
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i4.3.S

14.3.6

Tier i, .chapter 4, Interface Requirements

Interface requirements: are itemsto be met'by the site-speof portions of a facility
lthat are •'ntt wti the.scope 'Of ihe cert ed esign. The site-spe-cfic portions of tle
design ar6eihose that:depend o&isite chia•tra-istis. Interface reqdifpemnts definethe
"design features" iid 6hairacte' tins't'iat, demoxistrate that th: site'ýs.vecifi .porti'on of

-the eh onfbrmsto th certified design. Interface rpqui enients comply' -with 10
ýCFR 52.:47(a)(26) requirenmefit6.

Tier 1,. Chapter 5, Si•t•e,aramet.ers

Tier l, Chapter5 .5defines safety-significant site paraeters that are the tais tor-the
staidarda, plant design presentedl i•n ••hUS. EPR design'cetifiction application. The

iist"of site& paameters'follows the .si Igested ,list IcoIntfiified in SRP 14.3'and corresponds
witht te requirements for slite prarnetr'jora. contained in 0CR5.7a()
'Compliance th thsei sit .parameters verifi; d during the CO'ap -ili:ip.pra€e~ss•
so no ITAA•i re necessir:or sise parame rrs.
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