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NRC SAFETY EVALUATION

In accordance with an NRC request, the NRC Safety Evaluation immediately follows this page.
Other NRC and BWRVIP correspondence on this subject are included in appendices.

Note: The changes proposed by the NRC in this Safety Evaluation as well those proposed by the
BWRVIP in response to NRC Requests for Information have been incorporated into the current
version of the report (BWRVIP-76-A).
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-11 UNITED STATES
mll SNUCLEAR REGULATORY COMMISSION

WMBIMINWOk-OX~t. VJSS4Y1OI

July 27, 20O6

William Eaton, ukVv4'-'tVi Chairmain
Entergy OpErafi7rts, Inc.
Eehrd'w, One
1340 Ednelrr Padv-;y
Jpitkwn, LIS 39213xC20

SUBJ)Ecr::' SAFETY EVALU~lO~N OP- PROPRITAR~Y El'41 AEPORT. "Swe VESSEL
AND INTE RNAI.( PROJECT, IDW CO~RE SHROUD AND INSPECTION AN~D
FLAW EVALUATION GUIDELINES (BWPRVIP-M)X

Dear M',r. Eatoný

Tt;iq Niurlke Rr~gij'~Aloy Gnmrni*.s~ion (NRý3) staf1 him, :rrnplirdr i~ reovw of the Electric Piower
JRei-nAr~iz Ir~ituto %EPRI) p-ruprkicury rcp:rxi, 1'RVv*iýH Vid I- orvalt Projt~-, ffONR Coro
Shrcud P-'10 Ii aI n ~d Flew EvalufmiopG' defiies, BWFWIP-76),* dated Noyeeibei 1999.
Thlis repet was soitorR~ed by lettei daled December 9, 1922. and- supp mrfnend by'leilers
doled June 5. 2005, and May 30, XM6 for NRC slat'! review anzl app~vai. n rmia &r.&DF~as
submimpd the non-rxropiota rV v.ersion oi hi* repon' hy fiamer dalmf Febmimry' 29, 20W

Thez £3WRV1 P-7 repati &cýrnbi; eis ihe quidoor-e rrcrf th~e toowing reforts: BWFIVIP-01, 13W3R
Core Shroui Inrtecli" "' Flow EvEA jai~on 11u~ielines (Rev~ision~ 2).' SWFIVIP-07, 'Culde4Iines
fc~r Reil iseclic'n of BIN R Gore Sivoi.jd!,'* and 9tW RVI'P.E5, "Shroud YerlfcaiI W-att tnspeclic
nr,, EvaIalic~n Crjiktirinas," in orid~iiii r~na fWRY'1Pý711 rcnpxi ircarpricIrler iilar-hition from
NAC rinivr. an-i sfeý'y evailutkw~iS2 By tLanmokdatirg l¶- iepcirts, theEY~qVWq-76
re.0crt delinan~ gemwDiL- scL-eptr'I(C fai&f~d~rCS arvJ ifpecii irP&;iads 1(y horizordal 'arid vertkica
NveIcs in repaired an~d Lu1fe'aired o~re shro~xcls, and procedures. tor delermrning pla n-sp~ecif
InspEO1I-.I interý-sIlswhen 1he genenic acceplance s7,and'arctis are not apptlable, The repori also
in~Ider, grnur.ir~ impect~hir irnrorvinLz ind a j~.T~ano;atni~nkud, ipr rndnil ~ihg wult1a. repair
ia~d~waie 'and reair 'ariyhoiag~es In tepaired CNore shvouds.
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13. Eaton

The NAC staff has revievmm. yov Rr 3imtial Pr4ih siaWf SE ýs attached. The staff requests
that the &NAVIP S;UtM'1 lhf -A 'v'fon 0the 6BiRVIP-/( re~ori with~in 180 days &- receipt 0.
jtS Wsler. Pisanse corimct M4eenm K,, ,nna o -f nvM' atzf1 (301)I 415- 2150 11 Vtxi fta any furtter
quesIkiw* reqpýrdinq ihi*,5su e'Ci.

Ve'aes & ln&*S~~-rl Thurrdi
OiWsionm of Cornpcnent Inleg1ty
Otli~e cd N'ic~ear JAeactr Reg~ulation

Shdely Evalueliw

0cz: Vi'RVIP sse cu 051,
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U. 9 NUQ XFA~,47jPRATOLAOIQLMQGF ~ ~ A NUPL ,___ ____IOMQ~~iCEJ ARRAT6 I9ELLAI
SA~trY EVALuA-ioI IONiU EPi IElýQý _ R____4_-_-

,b'WR ,vE .E~LAN4D IN! ERNALS PROJEGT, MWFICORE SHROUD AND
INSPECTION AND F LAW EVALUATION GLJIDELINES IW RIAP-76'i

1.0 iNTHODUGTION

Bylrn hrt h dl~Diccemborg010, I 9,as capplernenled by IeitwrAgded Jure a, 20X05,and

staff review and approval Eectric Power Rese~a.ch tr'situle (EF'I ;,Proprietary R-eport
TP. I14232, "BVR VesWo and Interrals PrcfecI, BIWFA Core Shroud inspecckn and Fiaw
Evaluation Gui~efinoe BWAIWP-76ýj aated Novem~ber 1999.

CW6 !ih(rOLd er~ckiiij was fir&I discv.eied iri ani overmapti % MR i~i 1 9!iO. Subseq uerilly, Vsitl
lutitrty RVT'T aixf .Iidta!criic I41¶ifoa (UTI Icithriiiui-i Jbami ci'f~ rwCking i~ri cxyd shwouda bri
4vi addilkiona nawnrbcr of dorrc;6T. onzd ouvrw~at BWRR5, Cwark indirwrtqns travv biCn fwunC in
the hea1-atf~oted zor~ea (H-AZS) of Wh tOe hoe'rzorrtal arr, the vertical welds, The *predomninantl
iorrn owcracing is horizontaio-orlented Indis-ations ion-ated "*, the ký.2Zs of horizoentai welds.
UrrvedI craclinrg has also been cbeerved inl the HAIS 01 verlical welds-

The MWIIVIP-76 rep-or cewbtnes .hle guP.ance Iroin tie lollywifg rpotts: IBINRVIP-0t,
"R'Vf COwe 8hrou~d Intpe~fianw arid Flaw Evwa~.atlk~ Ouidelines rFle-h-sori 2ý' BWRVIP-D7.

101r. qo eivv:i>&lioAn orj n1 f~wi Cre p d *Orru' B.Wv~lP-R',% "'h-ov owvpfleplir
Ini~poreion ~intj Evaiumtiori Guid1elines!' In xf-flion, ihe RWNRVIP-76 ri,-poe, irmorpca~ins
04 *Qr-mIi~lw Ironi -he Nuclear Requia1ory Commiccr,:iC (NRCI staff roviuovs anid Gi3aoIp(
evalualions ý,SE9). Rcnoda~rig M reports, the BWWR~iP-7r3 xpor1 oefiries generic
am~Aarre sl~fa n inspecbon intervals for hwrzonil aIrd venicat wev@s in repaired and
unrepaired =oe snroude. ar1l proce.dures tor deterrnninp plari-spedfcif nspevioa IneAvals
wnen the generic acecaneme v~andardea are rot applkbsai~. The repon also> inCtudee generic
in*ow,;x~n ivlrvaer,.s Aeto n~Irr 1an;WO.t; tfr rew:MI I-Wig w~= repair harctnwe, and repair
ancfioragfrS in repaired&3 ~ uS

The BMAVI P-75 report ýcontains, several chanVý: made lo the previmusfy puhbts- ad ropons,
Thes-erchanes- ircorporbat generi- approa orvs and provi de aLn ni Red and ne g j -,I o ra~ty
accevwed approeh for e1nsuivg the inlegr41y ai BWFI core Shirouds, The hng.sc irrluce',

* iiiuli-dkrly Olt!~ Iil tVI'unLJ bvipIiL F.- ibb.ý" Ul dXLV"Ut14~j'iU1b 6lvi li mquiitaj
Calrigoiy B wril:J irinjaeiisfiws,

EttCLOSU.RC
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t,-If iII~ I 1,iZIU ý1'4f -jll II jlln lun 1 -,0) 1 If o 0,11~ ýI, ,O td r4IrI - it 1t 1, 1 1101 1*,1 O fi I It
Oid o lt I I q III!, I? fI tI;I!I : r t !!, (II. Li in.-n t II I I Mf nr tiirlf fi P r ~ I i f-Iri~luij

~oren~igctnisirrv,-W ýing tre imspeclinn sniriteqies ary-. eva -ityl:- Procedures for
Itcrizonl"al and vertical welds l- recaired and unrepai ad o:ra shrouds, and ftyt rAdial 6i g
.vei:ds, r) -epaired1 coa'a shroudse.

IN1 wi 011 f It 1gi ticll 11 .:n4itifibil in Ihis ToIpnti l' it

Wri '-rgrrnul or 1r,'v&ý i~'4Z' lti ng 0KS.C6M bose on vour Isci hot ooera~Iitoi core
shroud rateiril. a,,~ mean cx~ant corducovilty divring i4e lirsl ilie cycies. of ape. allon,

BiM::,Iltfed 9doelnea -;f Iir 0~i~ horizoflPal, ver1k~al and radial rin mf4dg rin repaired
and urrpairrta vhrourJu ef fat irtapecilun 0l i~pair hadi'rt:1mi n ý,1miriinrt ird ,4hroudti,

* ,eneiic dinlinitlin,i nf in-,por-.t&6 I;- rinrv:: hnsn onhe sv'm u d rlacificaio-~ ;I nd inspeclion

i'Os at- of ccz-s ble regionr-s Io( all ~equireld weL pý lins
11 r

* daliriilýl~i all planlspariho evaluationi pr~ona (urcs lar dolermining inlO i1irisavl

Ov iru TI i0tow-', 1Ix 7aiiltn'~w"t I Muiii u lol p~rilliv liot o oi WI.(I*A~~lo; avi1,ulr

L2 FM mo

The NAC slaff rvewv tývl MEBWRVIP-16 report to determine wh~ether it provides an seceptatfe

;tN-d!il tl, u rv Ir iit-ritiini ,, fliw. 'midir fi t u lhosi ' r~jRtrol at'i~n~ kltuuc niC ~~ld

aind Iriepeclion nr-uo rrolhih Arieriv~n Sw.iely Ji Avr-lalýnl rFi npi--erers e4 Cride t-ind
aWVIVlP-eistablist-ýd c ~u

A M OMritiumil 1, CO y t'o oonliui I I (,' th!;I'l ifitcju'I rtiprikrI glvo iii in ' Sn , or lINV 13 Fj Wilh lho
4IVIliualiot 4rIopirvitf( if) 'i SOCIDO ýiif TM I roflviiI tti*ý rimi ourtyrv It1~ 4 41iuclion As, Pho
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premn1;a:in o0 the eviiiuftr& is siric~ured accodirg to the oIrganization of ihe BWRVlP.174

2.0 SUMMARiY OF BWRIVIP-76 REPORT

The BWVRVIP-iti re~ct addresses the tol'a~%ng topics In The frwý.rM order:

* ~~J ionu1o - Provides the oojecCN* lot a regulalor~y-acoepted, undled indlusiry
approach ltr inspeclifig horizoniaI, vermitat ao facial fing vw4ft in rep~aired and
unrepairw.' M~R~ core. shroJds, and ?of im..Ciiing repair cornponrimls anod anchorages iirt
fepaired shroudrq. Thtlep pmwde a ME# ri~ bf~L*(proufd re'~iw ofi pr itr iriduary

* n5D()tion Simateaw ior WVqls in LBUnr jrtDhý, d - ProVda~s inspe~iion s~rategies
and mettods ior ticifzcntaI kwelas in unrepcirsa core sbro~s based on the category
octassif-catron c1 Ihe weicd. Limitations are prowksea 11601i a&*es when a plan1l-wp6fic
evaluation1 is required. The report also proovides ihe inspiacron rectWemenrwi and
acceplanrcem standards for vertical welds.

4 I ~~liron~IrI1lng for WAe-b.4 in Rapasrjd' Shinuds - Prarirk-k guidulirs for
mmrn rxndix irwpm~1k-im d K~rzvntal, verlrial, arwd radial ring wal-ts irl ie fe

~ u1,This in:lirtj pr r~ ir vyi~rtira *-vrsdsnnriikx ucrmm-nn , of ho~mm wnaI lrt:1.
Thie r~or1 providr,! if- guIidelrs andr .supcp.-led n!;~u for ft' insprm~iun al1
tie3 repaired ,:ofqponenls and the assci~ated repair ancic~rages.

* meariinn Ronuire~nioný . Proividimq quicin~o f Pr repnriing rvnýullz nf ingmOp~iank tha~t do~,
ordo voil. rrmeer the inspecti, a~nd ovtaluajtmn ( &E1 pukiuincG.

~3.0 STAFF EVALUATION

The stafi nas reviswed ihe 1£IWR0 RVP-75 re~crt ard 1he assieasment is prov4~ed beisw

The stafi! nored itKai Sectci~n 2 of the BRl- report provides inspautt~nzmnd nwtiluation
stfategt-ee tzor htrlzonlal an,1 veli-ca w.-s o in unrepaired coare sii ro.~s. H-owever, Ihe irispec~ion
strategy ri..,no dli. ~.liori belv~esi babolinE sIsc.-ction and re-inspecton.

Thi-ii i*i,:%l i~r M tral n~tyy kyT ui iicipw tni !;Irt)Ic OiiIrlix:0 oif riirdl txxutar LztLjUUliViiY, di 1
operatiiFg IirTme used -o Win*s the shrouid c~ategories idso~ilied in, Appeno4 B 04l he



'the SW 1 '11' 76 ~epcvIný u IN-, rion 00tratelp lr 1~iv.wiiiIaI mild;i' irti unrvpmpirl:',
shroulds bn-s,: ott~io :)I& tIII !;hr , rtrd m; 1r)II'yw!;-

iv 1%[II.71l!I ,I

GEL16nr A - Ttrý%c arci v!ouris trat nro inbricated from Type 304 -zboiile~sste 51 fihal riave
boon fIn olpewwn lnsaihar> Iyear li ha coolant conductioity ol 1.Iess man !,;w <u fcrn dlnto iris
lirml 5 .cyciOAC rm )~r 0 Itt -itr HIM s16i fifibt ~ iofu. Iron) I ypi *ýO4.-L ti ,t~j~.o~ Ihm!

duringi 04)i IiI.AI dCyout cl l~oopil:. I, No InlAeo aXol! Q~Ctlogk; y A tor riiirutP:1! lm~ rrxur d.

Caegry 5 - Tum.i m rin hrwi~ ft-Ai mra habIrkilctM from Type 304roitik,!; n;tvd ltval hnve,
bormn in qus-tkin Iran!;~ 1hvinr yVmmm 'Aih a cttnhir4 codufvhUtily of girwilr llatQ frjS,'rx durinx~
i-t Fuil~ -yr~tm; 4 cqxmr;ltion; Q, !ihinuss thwil atro tohnitcood 1mmjr Typoi 304L slinin-:i f-teim fha

h;ayv' bimo in~ otxal~liuri Aisr~ Wart.:1 yriars wili a~ occlknnt contckicvity of Uroalar IhwrQ oi~Scm
chiurinU Out fir.-il .`c~y'lris of nporation or r-hrmildr OWa warfzabticitwx fromn Typ* J114L ;Ini!! Iosa
1oloa thiil hltriv b~oon in opornmIorn gremtlor ihnn .",caJrl wiIth a c~o~tpla conduJct,~ vll Iof lihit

Tihe BWR1VIP-76 ýep~t req"Uires ma 4of Me accessible taigons c welds H.1, H4. H-3. and
H7 n~ Ii pso1wi 11 a ,,,n ,I Imifi; more ¶h~n uone ig4-type weld, only oae l the twi4s needs to be

in~rci~. l m;~~hn aF Mhr. ~length uF a wtdd in. Wwpa.-ed and lhtý obt-ri-ed crftking :i!
IL,.;r tivin 10) permint -Athi irmpcitrxi length, the~ wuld is cpm~trcnhnid~mmln
The vA-,V~g.Iicn imrlervl tr~v~d of inrflr'r.1* o, (F;01)) lort hraI tmi.kd '. Vy41r!. [I If Io br~womd

;jjJ ikr' v 1h. t'rr VKcy i ofhe., in mwix.cd -krit but l~s.,; I erir: . por.'.itI .ok
VoaI[ IorIod.vI"Ij Prrtqalvrlor4:jc nv~~r~~ miil bis jmi.Mlrirni itrvJfn g Vito pipAlOIImi~in

thei uncric~r.J I gament ler;lhs nedJý al Ihie hvimia~~lt wetd to ensumt rildmiumo qttucdirmi
marqinB. 0 the observcld mcja~ in Iny" wedis g realarlhan Pefoant of the inspscted
length, then the Bhrwkd Is reclasslfed as Ca-legory 0 anc the inspection req'Jirernents foe'

CatKjt stubuirkr rppty,

CHn4Tvjty C fhaiar mro Orrhrnr.# t!,oI oiru IlhrirmttuI lorn ryrte YIO4 eiiiaet*lnIhv
blfi.r Ili Ofirml,rOk rvrl f'P. i 11 Yl 'I ". IF f11t (IMf ftairhlCIOC) Noo _TYI Typo 32-l L i' 'fliitin lo 1 hI to

ýuS~rm duriig t-o 1ir,,ilcd- of operollo0n 0o. ýe beorin :1imiolfio- mb'I~ 11h1 rntg~jcrV 1hared
upon) inBpecdlori Iletulls I,,on' thie 8WRbIP-7 * U Ar-rrions, Theo7, are -rI7udrfijl Pivo Jwed
to~ tove a polorv-aiz 'or sigr.Ircant crack. -igInspecionrt incijucýe '> ".. of mgirnn nil
%wuIUm H-Il Itu~yli H7, iterstO'v if LuIl !?I:5PuLtrAJ kultri Vt it4 ti wlu it, Iu" lIhii puui, ui
piat:r-spe~Iilc aria ysi! ;iuL b1 e perkrm&J to deter-Mie the E01 for tirtt We'Lý. li tse 'mapecled
liwqlih 1,1 !;runiltr Ifihn iri IhN EQI rtot the wakl I elae dei idiriiad lrot Table 2-1. Table 2-1
oflhor pr okiaot an E01 dieoccy or rof4r4 4i t~ 5lhril 1% PlII'jl-j.pi.ifk: oviilniutin ixt ~p~l.mid
Iflwi-lolh'. (A vurli~itI wald Oi ;Ibmn' coi~llofyr art) d111nlltusdt ill~WI Secion 3 011 i1111 SER.

1IITS.
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The BWnVtP-76 report incticfjuý thai aDl iwspetionir shat Lip, in accomin~ry Witt [he
IDNIRVI P-03 rvjnrt, 'RPV ;,nd1 In nttra, Extnrnini' i:7n Gtijkk-nos. Tha EWKRVIP-.6 report,
5Ilaes ;Kat frie preterred inspection techrnques are vidlimetfic inspectcns (UT), ar4;oc a
"twoo- sided examn." The sisti notes, Mial a -Mo sided exam* In Me ocntexi ol this recart mneans a
ivoo sided exaniinaiion (trom Mt'e outer diame-er and 1he Inner Varne,,ee of the throud welds)
eoduicied uslnii eiharn~ed visuat lestling tEVTr-i, --My curifti, !estinq (tCT), or Pny other
vwauai or surface lesting nielhod approved in the lýVORIPt- 03 report. 'the siati receonnewet
Vvt'at the SVOAVIP revise the aWRVIP-7-5 repr-'t 10 ~iciacz-e that a~t ilszect'anq shalt be tn
acorardance *th the most recent weaffskan cA Ihe SWAIVOP-Oa3 report.

The st~att tinds ihai the proposed Inspeoieibtsrietegy for horizontal wotds in unro;)aired =a:
shruud5ý h. adequmoc beeauwo the lnsapewt:rjt ob r,&,~ rll r teS n n u of
irsprvcliDru -wiV niai~1tir IN- inuiiqjrly &1 Iho voich- t.rrd of II the oi* Mircuw. I umvaotr, as salald

Sthe stalt rtvcomrmevici itý thalIe BWRVIP revise Ihbe B10VRVI P-76 rceport 1a indciate ihall alt
inspeci~rs shatl be m accordance wtMf, the mosý, recen! version or the 13WFVIP-03 report-

3.1.2 Insriec iun~ SlrtreLv 1or' Vedliga Welds, in 1,ni if 'ýat Cetorv , h9tiOUJ

'Die intsp~ixiun A1 vrtkco Yvets is ree uireýd lot cerLwinr Gate-gey C shvaudu. ti~t:*ction of
varlicLI wukkt; is :ei~uirboi for Ctugjcvy ; ýshruudls in -Afiicht cracking hai b~qirl Oemuorvud if) MIh

f'ai~eo rnrl irird wInisej, For Calagoty C!thraud!5, aquiriard vortii:al wokt ~inepe~icnu amv
de~oiurwiol on, t!e aegreo ot -c-ackeig in. ad.acent hofvzontaI wes~. Ih I* BVIIFW -8 repoil
i;yIrudoz a instpeciofl appreach V~lich screens each vei;iLat wefdbased on the cordii~krf ot
~~r'r.I:on nrL-rvim, wpr- (.( inijftý l'M,11-mm~ iti Sucrlionf !.Zý 01 this SMR. Vonli;,Mt m~i'
n7ý recluired 10 hn inspeo1cd if the rn4#c.r.,r-4 huirizk-net wt,-M:fr rm*o Iho %cruenin:-. o~ilria, tF the
hcizoryea1viels cvo rpKl meet 1he 5 reonkwg criteria, 11ih adjacent -ovrtiril welds must, be
irsnsorcted and Ole results of those irespslve ris mas rest ~elroea c cuteria. Itithe
arcezwA~cr criiera are not, met. a pknt-pe~iFv evalukition must be ;erfornred. Appendix E of
the 8W FiVtFP-'tri repo rt desrribes trio amrrly~icat eva Am~ionsý that the screaring axd acceptance
criteria a~re b;*uod up,-n.

1.is stalea in the SWfVtP-76~ report Ihat 11 a -iýefiicaI wetd does rvot need to be inspected
(r1eeeuse t2~e adjacenz horrzontat oelds saltislied the s^creenlrn: crileria), then Ihe EOI lor that
vertical ý-eAd is eqtral la the shvetst EOt ot the ad~acen1 harizorlat weds, When tJhe horizortal
viod -Ait the shorter 201 is rednpeoed, thevertirat k%*v voitt be meeve~uaterd based on the nerw
inspectcn results. tf the now ins~ection results of the h;ýzoivlal weiris do ricl meel the
sutAning rxiteriim the ~falctred vart~cal welds niust bB inupecled durita tIN samfe c~tioge or,

Wiwnaxively, a IrL!pir2analtysis may be performred I'd is-^ussed uflhif in Seclbn 3.1-.2.4 at
thiu SERt.

In cricti on, ht ir iW szjvt44 in thri flWRVtP~776 ;e' hal it P~ vetnkAl wfotd doee orti to 1013
ins~pected, its EQI is determineod rtiffonmvlty An initint iazsp ti..lci lusmitJm rcihod5 as ejsz~t ed in

ion3.1.2-1 olitiis -SEA) of lVeverticai weld will be perkrrned ard ius~i salisly the
acpttrinca cnilnrý4 ton criLijued. Upeva~iz1 The ECt -.s ihen determiinEd by growirrd aiyy cracks
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fixglfij tilty';ly.,I n.1:1plJ iutiljA ýjriwhI rtwo. PTbo rQI ir. 1ho po~int in t,!rnc Y~fen the o~lorvod
crack~ o. cracks have qrQo~n lo a Poi~nt Mat onelytral inlegfily ci~rit-a, ran no tc-nger be satisfied.
The acoepance standards to b-e a~zliiid lor verlical weld ingpeZc4tios are discug&ed in
Section 3.1.2.5 a$ Ihis SEP].

Ina. lotlojr da4tld Jmno 8, 2W5,i rnnprpnndirg rto Ote~ nial's rertwiit Iox adafliomal inlormntbri 1,01
cuposlikrn No 16-2, w awroly thof t-dIl1 lrtttllood that: ttj I0WOVlP Pruv~l~id ao(llllrnal cinlail

resBpondedJ by prcopoing lo tevise the lext In Secilon 2.3.1 to itlaic, 'to cNwt-ie,~~ tl-.e EMO, any
mcmd fourd In ihe we~rJwill be grovin us~tg crac)% growth Pates approved by Ilila OWPlVIP1

(i.e., the BMWIFlf-14 reporl- 'Evaluation, of Crack Growfti in BWIR 51sinle-fn- rioi P1PV
l~ofa~ of 11-1 B~WAVIP-99 openL 'Crack Uoa~h RFtmro in lkradialod BVIR SS Intongtlo

CatipanariLf;'.. The* BWIVOIMI' af~o slalea that any guUMM anrti jrdir~j fqpprc'.d Cmiclk gfawth
rrtntro will 1o4bnt ttle VJIýr I.lfia Nnfla21r n.rvmoy, TMv tjfl in~ji I fo E flTIsI~a fop 'me to RAJ
No. "10-2 Aiwotinhik, *ý It I1i o4dkm hri n itdoIt itlo tvifrw~o 1~ kir drln Oi~ p,4 M pl~hnptrt~l4 arr ih

11 ir. conlcludedJ in Wto BIO/RVIP40 riopornt hat oach vnigria Wed will hervea .inndi" aucl EOI
j.atýtxd cildoe. On iha as-toutvj condihon or on Mhe EOI r-4 thM, adjacent honi~zontril weeds, wh lOmwtt
hi,-,i p ;hnrttr EGOI. Mn tind-fitim it it; -Iffled iltal rm~i nr~ttkmn Of rtah vnntir-.al wold rrionI bo
Pwk-irnwli al 4i r Ionlort i-zi EQI k;i riri ntl with at iwxrnmim FCI I i either o a~ yir, IT
deprindinni m thn Inqw'iiIt' rnoltiOt, TS

4110~ ftrll fIncintoa Iful I* JWReVIV Wmitt intqunaliy w*Idrnritit utw iitipivt:iotr gIi.,folinos far w)tiolc
weid in unreptsred ae r C ttg.w hronxuS in the (3W llW$P-Aý report arid Iind5 the gLjdehln*e to
be comprstben~sive and th~erefore acc~eptable.

3,12.1 Ihnpleclioft Method-s for Verlicaf WMlS in Unra~ired C nI~xvrCSrouds

The acceprice cflerii, Inn wtrtza wyfddr are haried an'the detem~inationi that a sulf.-i~iqni
armz~nl otl uncracketf we ci length exi.istr, in e~nsure- its stuO~ural~integr6ity. It is siated in ihe

bv riP 6 repon Mhat 41 a vfume~lc e-xam or a zwo-51kpea exam Is titsea to Oerernrne ns
sin ic~lt-ral irmegn:-'. -A-4rl; wi2 M-we maxitrrum EDI rJd Vereis. The malti rscommeitnds, ihn the
MVRVIP rnvi-;( thio BVWRVIP-763 ropni-I to irY-ioaie th~at thn inrptutimrs murt bi - parlnrnted in

ar~nrd.3nwe wilh Ihr., trux-l reccrit voin;ion ul N~i a'Rl-3rpart. Whitw, omu-sikfd vi.-;ual
ert~!,;in~tr! petriarcitud duf- to at.-cwz;!ý limtitationsa, M*en rn E0I of, yoa;r-a ýisrq l~ptn; P-satWiiind.
for woldi; that havoi nci abre'-.Crv0 c~n'jcký- 11 ýýra~kf a;(: .diutrm4 j pl~r-aific lya i] T
must bei p4-.'rtar~nid. ]T

In a ýe~ttr dated June 8. 2%5, the BWR VIP resportded to the smalis RIAI que~sIln No, 76-1,
Wterby the staff recommended tMal visual examinations should not be calegorized as surface
Pe*qwninalitinc in~ OCier tM be Coasiaitenl wrIth section x! or tme Arr-0e-tican society ion WVechanlcal
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I ASME)~ Coii Thi, rIrIVIP i.~hritgilod wi1th rtto4 oil*;Te, iutei4 na
ki( d(1Ah('4thp Wwi~r '*fv-) irome $vt~oln 2,3,1 vvri iIny other parigr~lit Lt the

OWOIOre~port whlrA U us-ed in Oils maJnner.

'I noi Sian linas Intl~ Ine bi'wtrv v amiquaiery laenbriect min int'pa.i~ion owmhod ift thei
KWRVIFMI*7a re;par ~order 10 makaigi~n vne stimciuml~ inIogrily ofr thi, wrl~u w~Ids ir unrepairxid

ihon fWRVIP-71,i rqw~fvt to -jit i: -- ,hifl41#4 IIt ihrut b# pfor1inmd in adi tfE
111011'. FrrICOg~t vo'inrrilo uit Ilp nwIIVICAmi, fr~ tt

A- 1.2-2 tvsve'zt 1,il-G"dele orVrLtLIdpL1rig~W~t.I n~a.eo~Z
Shrouds

5S.1hin 2.3.3 ort he B"'RVIP-76 repail provdii thaiu nspectioni wraiegpju Far vojrtical wriltIiL tin
ra~dhil rIngi %waetdi -4 Cakiyury C. urlie~saild MIRl ixein !tJrvudi Thtýeii- C1rfW~ujiou atrit04lie
Ini flu v fiefil OUL, tIjjriU halitwuin 11h& 1"Lwnb IA1 aintrd H7 wuldo~, Thri 171WRVIAP47 ropori

'Pute~ 91* lneookxu ol at :ý 6-~ woit IV ve tt~tia quirodlo tr kiinJtlmirOd Oforidn ulnce thaor
atet w~ tlrignltkorit Onrutly L~ iIUIeIretJO~IJ1t1D [Ofln firmakIINO bo IlhotiA WittiCJI~tII i IhaItl lhr

The inspecton l sratogy jar verdicýVaJIdE, oE ilýscutaeui ir, the B'A RVIP-75 revori. includes
screening of ssrnplirvj procedwtes to aetem~ine Ihever~it~awretds tfra need to be Inspected1.
Foi the owvds L~ist meed Iro re iaspeciedf, ac arce criteria aje prcrided in 6ne SWR'JIP.76
sopefl 10 dca~ftin~ifu it Ft'e vertical ohms; have uii1 tie!zit 91rWA:Ural; Ceapaeiy torconlirnwed

The BV,'"VP.- repori inctude, tio koivwinq g~uidetirbe that sholt ho~ ued * dretsrnffne the
cracK deq;h and~ Wnqt- al EOf

:vilk gr.'*Mh i:q ti- In ent 1I Nrc¶ "ktirynk"nitaui '1Ot.n Cri 1

]] TS
* n)Ck (ri win Art- 1w ri~mW III fil deh (11110i 1) hTVO()4 ir1 tt'I LiWF4VtPý14

*Kindoupu-ndonl rul r'#t riktn d 412. x 10! Wrw¼ur o tho, NFtIZupprtood value

tn acddiion. ihe Lý'6 - beport slIlIes [Nit for plait-specific a,-,, "es, K-depkendenl crack~
growh. rare melhk--ur based on the BWRVtP-14 report can be used, Wut. trrwas'. be jus[idiedl.

it ig also staCL1 lit the BWHIVtt11-7 repor ~ttt in evaruating -e*nIca. welds, Cf edlt may be Maen
for prs'vinw; inriptkAri% ni twA-zoAW cm vurtriiAi weisd provided I~st Am irson C1sIhlistied 016,
requirernomw ol c. IWRVIP-03, 11 pivi..im tonaMt wto urwt,1 IOtet Ihitttetisr vinpudrfnr iht. oxvntn
elxxild 1: j octwworod wicin Llui~ieno k~IM I!i OUh WOWi~.
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The staif finds ihal1 ihe BVRVIP tfam prv'~ded comprehens~ve guidelines in !he SW-VlFP-715
reporivoilah respec to1 lbs. lipeclion stralegy lor tne 4.*ertoa i arid radial ting vWeldS N1 the- coe
shroudl. HIowever, thesaltf rtaccirrcendlý Val Ihe E]WFVIP ve,4l& the SWRVIP-76 t upcirt In
indicato lhae c~redit maiy bu lakuiinf ptovkir~u!;J.pii-; o I hW) zcntfl oC, vertiral weltr
wo'vidod Ihi,,e inmpect~omi tji the re quiremner~t* ol Ihe mcci1 recent version ct the
BON RVIP-0)3 reporl.

3,1,2,3 Sa~nrningof Vextical Wnid% t~s a, Fin~ic.I.n of Hos~oir. 'Netis, 'n Unretviired aShmow-7

Seriono 2.33,11 of the EVXRVIP-7tý report stelos that struclurat avaluatibri have determiined that
shroud integrity can be derrranetreed in 1hp prSeflpnc c; ve itat weld cracking gi~venthat
crooking in ir lers icing tnorizontalI weldu is not significani. QOwsequenly, the ecicý .
werozal welds in unrepaired shrotj&a is applicable only lo Category C shrouds, W~'ict, are
snrmud5 Phere signifoa nt, cra0ckirg fawish~t anic ipa led or hie5 been ditatcled, t hsiilgC
Vin vrr~lwlsthat mrn. tlc be insp-cted m~ro tsrfrrninodi Iry a screen~ing proce:r, of the
cmrrddnq detected in 'orirortia wveldls !ocrale al t ech end oIf the vertisal weld,

The sicteernang process, asdeflne~l ir Section 2,33i.1 oý the. BWe;V1 R-76 report is, appliaacbe
only~ ior horizontal welds.wi-eretb( the inspections reguirz.d zsy Sect,-ion 2.2 oli BWRVFVIP-7fi report
have been corrnpt ee1. The scresniri~ process is rot appl,7ale I ihe horiz~aia "[".a hve rsol
been inspec.eo per the reqtuements of Section 2-2 of trio B8WHVIFI-76 rePOit. 11 ihe honzonlal
kwvlds ay not beeon linupw.tv thicn the v-rticui wokis a itll tac ir~spuclocl in arxordonwe viith
tte criloria desscribecl in Seolior 2.3.3,2c01 the B6VRVIP-'73 e6i

11is slated irn the 9WRVIP-76 renDrt that v~ inspeczLo &Y a partciar veilical Wed A not
requ-ied il any of the Io~ixing Is trjie 1wr the ~o'zrtJ*4aat each erid of the veeal we~d,
wtuere trio ;ED1 toi each horizuo01Il weld his, been d nmt~i-ed n accordAnL* with
Section 2 2 o the MWRVI P-76 reuxort:

ior each wlo

b) the ave!-age crack dlepth, Cd,, in eac~i Pt,,ezontal vwet7i s 'lve to De es",ha i
th-rrough-wall at ED'. Pr- a;Y6T at teast 11 I* ot ýre~ inzhes -Y' itw ho izcntal weld
adljacer-i to- the interseclion ol the horizonlal ind verntiai kwelds; 7in~r--e or,9- ssi-xerf

& hevtr-al wedlj must be inspectqd and the rn,: tMum 'Law depth in Ihi nspc
regiai m:.-V nol he prnrected to bte greualr thvi :,. through-well at EDI (Li,e, im-3kmim

c) I heme a r no cract* in*;ixaionu in the horizon I M weld* which are pr:AevteIý!d tei be voithi.:
,inches, on aitf-er 64a ol tho, vertical woedo atho intersection of the lf--imql WbIlda rar-lvn~
oi Iie hiorizontal welcls at E01. 1]T's
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*flNi 1;IWRVJP.7r)ivpr j lri jjojý( ~1,hAI Rh~]tig jC)t fr 1hrj ..orti~tvl wC-,IOvd tt fing IWI fIntoftor4iltn
hotwrio't.~t welds 1Nia paevs the hor~'izcta Ivld meaenhing citteris lt eaual It tcle tho0 Et0## L6f the
hor~zoalalt weldq at each end of1 !he verdical weld.

I I Is intuo ;Aau!-ed in thfv 1W HVIPR/6 repnti, ,verlicaI %voids 1hat inler~ee. a horizontla, weIW
tboat do nol meel at, least one at the tt~oe horizontal weld-scuee ring cr~iteka must ee Pnepecled.
The inseci~mron regjions kim ltw:, ~rika weds aie deftined in net:,61~ 23..1 of? athe 8I1WVIP-78
rnportf And~ ftri iH t Iri ';m 7ri :k 1,24 61 tt'ilni~i

T1wýIM flvti Oivatt w" O jgiIMP~V llieu adiaquci'Jily 11,16x hacrulwln~ piroout,' iur harizonuOa
vyki s in u~nrepwirod shrouds. bocanj-uo Oxxicd iniioqjply Cnpi [)q d vhatolstrait-A In the pt nutimcu UOf
yerticaiJ weld crarking, qivren ilini crj:kir~g Hi i~itatsunixitg ti:,iczritni weldn i; rail tiut ilc~ivaryl.

3.1.2.4 Iln~pptv~rliw R it.I~jirurr1Ln! lot Vo~rlial Walitdi

tro idaet: oizhllwi4h~J du o Alt r iaa Me .ftOAurr1ft of SOC~lian 2,1,3,1 atofI
t3ffi IVIV-711I Iivrln P~~ !-i itIuir.. I r.u'' ii riuiir 1imcoiiffai le knyth. TrhA
BIVRVIP-75 ep6 afo 'stxao that Iheauo Enspri-kxi s;hif 1* p1nr) dwhvlmorc0
twO-!iddndJ axanm lua.hri.iqw 1pe.*r fiti. BAIRVtP-M ixrt' %dhtrcvc~r FHje;c If tciecas i$ rnC>

withi lhi, n=W~titru~ cfirtria thor a cnr T cd w ami adzrtiu-4d kirq EVTý1, ECT, or iny uiehnr
vi!uali nr!-4a-ffim %?-slinrmj meihod jppwA-w~ ir, the SW RIIP-03 report mayf be id.o The
irzpeclioin rv-,uts sho!] be ey~a~d as idenhdiffed in Sel-ion 2.143.3 0l 1he SWV1P.-'6 report
wid is discuv~od in Sr-ici ýj 1,2-5 oi ttii- SGQ ]]TS

The, 81totr fidq th~at tin, HW$4141 Wý10qu.1tuty kPuluitluiJi th int~puocliat ritthodmm tr die vurtikce
ovoulda i1n thetwo BWAVlm'-76 (UPcirt in, urdaim to tnaintain 9taj !ttuctufal. inbogrity at Mews wefdIý .
14:)e~j 'I-to W~at rix~wO'-'mrn .! th;at thu 13WRIVIP reroi-sr ~hp OW 13VIP-7t rraport 10 Miler 10 the

m~treo~t ir~kn f 'he W qVVt?-4)3 rrprrl crigazding thn wojumeiric; *~r twc rdnl uvAwri
iehniqer v.h re-pc.1 in iho inspectionG of the -Ti-tical watds.

1t~ ti 4itetniiii'trdu iii .t~t inIhiitipi i 1 IN voftýM ' Wolidotci In urte wpaid Cmilitory
C &hircui:1d(it 2, 7; dt.lin. t Ol t LAV4IIrJI I6 reponl. A quirti iary olths

No-'ptki ofdad -. I pioide repro"-Ow.kti
PI 'jiltn YnIarnt;.rb ui RI

w:r~ ing is- dor~tiru.mlie tho wd I% t:etIt~i r lyi wn fit r~peraiinn I T.S

t1 hu wW't r1&, U0.811 irlej;,od Lai~q ai tup ý,0i1:tft~icr4t of rwo05 td LnInIII lohkiiiiuC [and
craingktl is Witicl.Od tvlo w~ti fie~t~ o'oh o i iit.i' Art~xdiinp P,0*ria till iwinjp ftCi'(ir1'in
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'.1. ne~ ~ju~r~lh0(l it ~ Io )Iii, 11,41f vr ý-. Ao*n~ Lw~ dl-,rn hi hIýr

4) th' irrISPIXIetd Iarigh c4 tj' -it~ -sr- i in ~tihan -d 1 'ýu lotai Iengt1, of fth
wel onl ~1~ s-fundlr~~ngIs ss n ~ of mgs Inspeclen lerngit or me wiela, or

b)~ th inappalrcle ton ,h e- !ii o v ji -Adt 16 ipot e ýA Iho fitnte Ienn~Iot o P

and no0 1hough-wall cr 'ko j r; r.e durin; In tlln, Lr

C) tkiere is priecIle to le fm feast ~i'eLA! tiim~r wicrak i- w rV1rtrti in ihn i w rlitaI weld
wiihirý nxv jr~;,i c:1 the, 1nr~ iý thr, hafrol--ini wrld* ni EOL Int irtitiz-- thorU tu prqqtfrla
to ha 'i irrednrium of" ir~tcho.sNijra~irn ntyy two crinck iniocilions whimi #-;ý int-1es o I
F-01, 11 TS

k' n , I ii t 4Ia~ir 1ri lp'it [ .FiV4J -70 ra ly ¶htl 11 uOin1; 1 i r I;ýI4"i tln. b
i~nt~ Iki i p~l~rPit Iairn')n Ilmi vrthritif woi rt rrhqil lifti ;x~irftriv ur lPrir F;QI rmu 4

rfi , ifd rnt firti M-niro F'li -treptar" wnvyllatdr, foin E14 vrartical wr~d ruc rnrd4 Ktinitsieri
oyaluatiorns shcoi,,d include slinictural csideraiacns and leakage considerilto-n, il thro~qn'.wah
cra~iqn was cbserved Cur. P~ tthe hapeclffl. Relw.ar1 inspecrion dais can also. Le used 1c,
dLr~cf-r~i~at~e the ivzeptabiltl ol the vatlk~sil wekld Appersici F of the B3WAVIP-7f1 ref~ai1
ldvt~iitwe , itr rpwrinnr of inllocd~it r 3:wf kv~i)i inuh'liI tli t~~~~

7hsu BWFIVIP 0i niopuut Iilrit it~a lhi u owtkii %,ri,j ~ld !.':;i It-oWil V-01'yI 4 Lrji~
c-e-sideod e-tarriEo7hnique 4,EV7-i, ECT, or any olhor visual or' surface es r mthod

eaproveiln the BWVFviP-U3 repor1) arno no cracking was der.ei~d, the weld is accwpable forn
years of cperaimo. II Iri weld has bEian ispecmad usýN this one-sided examn lechrique and
crack dnicaliona were cW~eciedt, thec acoeptance criteria --1 this section tannol De tisecl and a
pVant-specilic stllyiia mnue. te peor'~tled using the 9-LadIlnes in Appencix F of the

WWRVI-70 qta-r. 11TS
Thi, FUR VIP-IN report idunlifirys that wJich '.ertt7 wt i shall 1-4. ru 4walustled a±1 on btfIore lide
EQ1 iii rt&ýhdie Thiýi rbcneallatSbUn "lly lake C e larrm uf a sco,'eriing process. based on new
Klnorrrnaticcl egafIting the hori2antla webs of It may in~clude Inspection ofi he vertical welds,

The stall Ilms that Mhe LIN r1VIP has adequaltefli addressed 'he inspection requfrv7*nw,%s and
the acceptance standards for rtcJw4sin unr ipaire-d Calepg~r C stwcuds becatuse 'ihe
inspwto't methods and !:ý* inspscon irequency idenitiec! w~ill maintain the inrtegritP/of these
we-,d d



q.2 In!:pdtkm Titratirgy kr W44 .d in Repairnd S iroud,,

Iil iS !Antd in 11-m MOVRVIPR-76 rL-rnr1 thm r;mpitn mr: viilumion s¶rwtingoi lot wvids in

ccflIpofvefls a. d i ,cir&a. It m ao!; ~taksd tlwt in!-.pm~K-n~br- ar not rmquirrIyd kIr ti~iorz1W ex
verilcal welds thal are slrixluratly w-pkced by a te~pair.

B~y le",rla1ed June B. '2LQ-, M'e O'WRV IP pravidec its resporiseo10 h Stalf's19AI quea1Iio
No. 70-3 wt'irh rqo.I inpi tici RWVl P ;>finn -ttr~urir~r~a h~tR
de~i-d V1UNT4 qIuwt r.paL,!!Lr !-, i~rdvzdle flIiI Vie i'im1alhd rtpait llardw-arg is aAdEquluI~ to

mv~nam Ihe luro,ýn -,' Phe sri oud iven 4 ihe i~e~I:s are cx%' t~etely Iai~r8 (9.e., 100% 1vuh
vomt cracked rwrr %ne e-- ,7 longth 0i 1hbo wet!ýS). The 8W HVlP prorvided ant examp~p Of a 6e

w. ~ip Mwh rirch: rzim y ri Hemo ~ir iri~nnia wmtrkr, Thp lin mcls ircu dpi~i od to prevent,
vurlkal dis.lnrA~meiit of IN,- rhrbrxt rimp. e2ven if thr hc~i7ontiat wldr. aire comnIteWIV fit~led.
Us~ed on Ibiý iiitorustioin, 1he stall, r qdt N at Mhe EVVRWIP adequately responided to RAI
No. 76-3.

The sta- iij~it tha, the BW RVIP Nas prodR~d cmzwohormsjve guidelines inl COc OW VIP- 6
IePOr1 %%flh feýzI tý 1Ih iiA~eCt' ~n suay ki weU; in repai'ed --ilroudr1.

32-1 Vei~iaIl iIj Eiepa~ egSbrou-ds

Th; BWRVlP-7.6 rqpcrI tee that anry wetic vmItd thot ine~ic~a repaired Inorizzmal midl
%61t be aviijahj-id by twie ol tKi cipti-nr. At; denciiarnd hplr-u;

Opibnm A - liarpling 1Vela V'.'ldie:
[I <'~ .nknt[ dne~F~r~rq~i It&inf riruci.

ci b c~s~be erh a[ alt Ypirltcel ,-t-ds h,-ia,lt be
ow -,,e ne~r Nrwo *iuc estvv ri!41etg nu tagns- ýnf er trio mpr. %~ wi t m,7, the

cn~ito , tnn n~ir .ail I in lirm uila;-]e. Thci inn(;potinrv crrnictxiducl;Jriu ng
firm1 D;ii~C hH1d nu , i peL~tumm-:.eto 11iho bt:ýf .e wetlds, ir tne oba;!reod
cmactcing io the firsl ýý ci the,- qvelds rjeee the !olat Irrpected length, all of
tno rM a'nrrnq yeorlimat wrdmý. sh*ial br. ir-pecflind ciuring thma Quta~ge. JjTS

T "e Inspecibns shaL oe cerlormed us ,ing a %ýNumetric examn or a uvo-sided exa~m
Wiwrw-~vr posvhih A one-*idod %. sal iixirr, may b Ni ~d when accreni r.' tawlaý*

T,,iL- i~jepftt,'v rnnsjIlr ehat~be ervaualed in ac-ordanc-a wlh the same accentance
c~weas ep~it~eu in Sic1 of ine V @p-n: re %r nIcn ctno Ircnuies

restr-dims on the vw c4 on-*idnd 0wola innnpmlwi rmjO-r If thm s--rtptmrce crrotim
compr~ ho saliubed ior thn utia 'AcIdn !mInctd fut iwipediorn u&ino the niamp~ng
pr~we~urc, dnfnrad in libm aptibnn, 1hol Opteni 13 tray be iuu~d,
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Option B -Screeir~g Ai HoIrizrn,1l Welds:

As in unrepaired s~hrouds, shiroud inteprIly can D~e demon~strated in ihe presence of
ve~tfca! weld crac~ing, given tlhai cracking in incersecr.'rng hterzoflalI welds is not
signittanl. The seqremnt for Screening cl heri2critaI vv4ds in uitiepaiird shrouwh as
ditLmr'ad in Sowi:mn (.1 it tN!- vF and Iihe Ltamce:ritrriii man, lhgrimkri., hR
used to dleline the inspec~icv andi evaluation re t~irenmenis t-,N Yeriical welds ini repaired

A p:lani-speciiti: ipvlurrjo oij ust hO. u.-m;td II d~ditn5 tho rm-ine;imliom, inlimrvni wiurim
rnmithtr Opli:on A cm Opdio:n El c8xi bv rni-l- Ap;:erifdhl F af I'm~ RWIFVIP-76 rr-Porl

The stalf' find: Owa thie puk~eintts rt~arding ihe fnrism'erVn ly 0 he vertical -w-lds in the repa~red
Sturotjs are acceptabl1e bescause 1he irl~psct~ons dnt~i&ie will adectiately rnairaian the Integrity
cf the welds and the shroud.

In. Seicneis -AatQV Flds Rnyessi

n ei 3.4 of the OIARVIPý76 rfrimrt, it is.slaiocd thaiii cWti~i r-ticial ring weli
.-rwy be required in ripairctd :;hroixis bpi.-,II'SO e 1y crin bb imlportant imr structitmal stiffness in
scryte exsre shroud designks. The repair designer shafl specify the imip-aeeioio r"Arenm~intc I&t
IN- r-adiad riftg vm-!ds in a repaired shreud. Thia Phi.-uld include a d el!Wtfa d wtiici, wrldý icee
m~.irred lt~l iri*r.4-c-Ad arcid ihe a~liawabe Contdition ofl how wetd'-. 4njetn 1f hi radirnl

ringj wpltii- iu. riot rnuirnid it thet r r.ir digrier can rnsslr.c ihti he rctimir hzirdyeairo *icz
not rely cri 11he irylrgrily ejf Hth.-vm wrl.IdS itt prinim f:)r it t,- hi.riticli-T prcv~ort

-~ ~ d~e -,P.1 ri ri ryIikIiiin !) c <2
11 is also, vs.Eie;j in ti-R. OW RW P-.7t rep~rI tt-ao 4 the'rizig 5egrnenl wvelds arE required #or 1he
sitrouW repair design, they shall be inspec~ied to ensure that the design requirements axe met al
EG'A, It ihe l~x;a1inn., o1 the %w~ild Pre kriraw;. (ijo., from plant dritWrInu), thxci z~ec~ili lomat'rns
s'ial be inspeced irom the. outcr cf,,imeicr (00ý of ithc ring~, If 1ho bcaliians are unknown. the
inspection shall inc-lude T.of tne accessible portvnfs of the OD ol lhe drirr segments. 11 TS

The S14ff firids that ttvft e irzpvclion ydirerszt in tiv MVRVIP-76 ropori, t.n
iIct radinia ricig wei'kfi in the~ repaired shruouda are sc i ei's h Ap~cinrt sltgy WIt

armininils tIN! integrity of these welds.

3.2.3 HeppCompo sk, de

M is stijatu i;1 Section 3.!5 or Mhe BORVI P-76 repert thai cdeiaC~d insV(ecftcxs of ~i
assemblie:3 stall include a VT-3 vistja' exiam-ina*6n of oce Iwb akn eies rlctrp
conniact areas,.-citin~g, and the overatccmicnent. Bolt lightniesa shall be verified irt cases
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W1~I~it fI~ t114:2itkili I am I ii-I rqIJII'- U.l .ti lip ll.31 yth d nn

B3y letter dated J.nre 8. 2UL15, Me BWFi I povtided I-1s resncnee to the I.LasiT Spuemlre1m'Ifa
i(Ai quesilan .ý eb-ie oetey ie stari "Ueguedt Ma~t MEr)t tiWV'HVlI idmifflly h i
irlftctioncs rex~ulred by "I. deta)'ed' Inspectins lot e~xistim .y fWR rIj~.Tho flORVIP

mjxI1 t-y /kw~I,,d w ~j! Irt i-nil f r~iind mnr lit ~r r rn j it oIr rvirmir tdo'ýijnn n nvor
hIowt In"tltwtrA III Iho. 11ý IJ It fltiwl Thwfi, 17W IVP nIi wz.w *Jfit - ttw ilnel,
o" $A vI"YII I)It r, dIti n ý, ll urIV t IL piriti I h to ploo .nuI III i iij I Ii Itits j I ~irt I i ,V, ýý%Y r I i Iý )I

largje Tilmbrob&dirererit configurntione and th= BVWRvIp siateci that ttey are noti n a positmi
to define specific in~spections for each con'I3 alian. In addition. ftzlure aes-ýns m~ay IncIi~e
addittamat dileIrerieos fromn those thai1 ex.isi loday., For v is tea-torl, vhe 5WWI1I does no[
pi ovidedeRRn-sp wcilEj Inoection f equif etir iLt i In trot! SWr1,,IP-7 R epo fl; iI Kmever,1 *tiiei isSLa

ru!Imd ,wl f i-jIt1,I! Ii. EIA'f'It 14' yni;ft wi broi y it - iii- .y rj I,, w' rwrik 1 111 111
;~wr.,MN~i. IVi IS it I~r~f~ a plantI- 17TP 1 P-till ,I , [IIIr-r i on Ui i ii ,w

(3y SUPPjj)171QjiI.-ry R~kj q~jj!jUeIia 12,r W,~
4
1 re~ i~t;4w.1 h~aw the- 8'#,RVIP ald:ress votv

Mte year inirrvat W~ Defiormrng pei in a* kientlied in Seclion 3.5 of the 8AI4
report, isc onsidered adequate to rrtý,r.e ro1,?aegradatian af the repair assermbles ard other
cornponenIs adied as part of the iretair. 'lo derronstrate [be adequacy oif th- 1Oer interval,
Iho stll I - Urequesed trat "i~ RW VIP provide all dats to d1spfay Ow** lij*%ed1 twlin flO~i# luertow an

Wih cI. Ifr -41,j '11w 8i 11111 J1,0, ,0 1 WII 11,11rI 11 '1 w ii m ml'tirt 1111 -lirvol' ;-I F
I~ tiw ~.,4J un ~ 21 iiCIflI ttII(if t a ,r w riIhi~llirw im-yi ril ~c l. ~i

riinitn ruIs whith awrm rit.,e I(5ICC, n!- .,m a wall I!, riod'r-n I-albr~ritwn~ri pjro esssývshtr
minhitilithe Ii pownfiil ior tSCC i wih ri~pnir hfluriwaro (senuftmrinon i-, .avbijA, DAai A'O* Is
pronoied, etr.1ý Tt4 DWRVIP mialarial roqmu rrerds for core shroud repair designs Eire
included in the BW.VRVIP -B4 report. "Guidelnesior S6,ecbion arxi Use ef Mate als ion R~epairs to

206 Seow r.id E3WI IVIP mti.ld Vim l ho hiqrwly-ste!.~.f cr ofn ii cii erpsi, hwrovaro
11,0, lio rodil Wi W; ,c~rxd In f;"11-1110 Ii I 'n~l4I' .,wI lo, ner 11iW , ThI10 . Wt I kIA I r 1111 ~I'il l 4 'I~ f
of Iho lio rod rwcna thit lr*~il pinniý If, r~ciy;iivýl townal but con Itiei orle' n iilorr
approxi-lryaoIOyv 131 1xose liho EOWVIP 1,~ , h1- th~i Isb of iIler
which tadialmn is known to owflec Ihp ý,n IrurjuIl pnopqrt,ýs of lneSe.-materials, ]] S
TIi H2 %V VI P 4ý%IV btiAIV- LktIf IV~ 6WVIP-02, 1`91UbitUi 1 2 MPuit , "Sh LKU Bv~lii Oibiyl I

C.i f~. ecl res that Ihe repair st-o be ef~edinthe elcs at irradiaturtral~aat~n
.t.iiitjrg "tiliEl-1-ile Ilmwiwii-i. Al u 1'wit;e-te :i. f: IItIt-t eV t-,: I are IniL id In tr t e Att of lhw)
,4 aif: Fr ;I ty, ,I wi v3w flvII l I tnlriI I I iwtI"Ial tI' oInI If011j - I3. iLntw vIftih ahrat'liI foi Ii~toi I I v'I
P wnIIIInIfliXU010Imi ofyr 4II4;!. nII Pthe rpiv11 Nwnitwltrhl Whilto rl1mo ofI k11' i~wliii

-,i x



-14-

inp~ilt.Th-w B'NR VIP lurt'r.ý' td- ao IhSLWr nIh rrI t hi i n rwbt5!crvf,.:
wcrr, t~~r o ir4-;l r~Li',ý- pr: A:4rr-n Thce rirwnrlJ we - rr-e c~t ee : d 5utaeg , int
inspectxinS hs~ sh~n Piat tie an omc I s tave nol rc-oocurred, Nz- malcmcIl d o radahon has
been re~xite4 If, t10ýiincnj bthe 'yl L ýWR Irltated that eIerriý' tbra~ le ' 1hIndal A ta
ni--w A Ilr.1  X-T ,! I I ', il I frt ir c dlIy If I hia iw wi I-fIII t'~4 i It -fk I, lw liIn l I+r I f VeA tI If1

tInai "Ar wilh ,ill in~pxI'icir cini' nrxalh; rcnunrr~ir-ndm- hy lhr [71WRVIPP th ! per ocf wotild ba
wflum1ndit if do%2n1;~innr isciwro nr il votw ininprnriairin inrldini;n lo Pu~ll <'p'4i rti 45 nP' 1an

in~,prnpr~w1 rni imqv~;flk~ in~orw~i, IllS
Illnjrwevnr, incai nr~n If-n~1il II I1to~ AWFVIP-76I rorwirl,, Ib tl ri*tfd th'in] ltnnri him btl(
ric;e -I plon ~prtipernlt, cif ilat ah. U04f 1 whoro e V 'e uppnrospx wr Ianch
f1nm 4 y X-/afl rnnlartanh J~ 1n cl ttip "Iar r-,n'R gnilrnnl!1 Ainhilizpf e-,,ick-!R wArp Inniinn t-- txýivp
apparefil SJCG 1n1c atns. T ee Ie he stahl rLquests fta Mhe BVR VI P inefude a discL.ýsaon
ol Ihq -ecenti ph. it opcrakfili vxpaif~ýnnp wd iw::Iurife May lasions lina.nied w rr aldifiwiý
1pinni-Illiui, in the ýA v emtjnon 4i tI< flw RviPý7171 reprn. wnv napdr.,I1, Ruo iIwm!~f~nto
4x, tidrid MI'K ro ajiff Itir nW RVI P'! I , uInnn nji11 "1 t4 -i,n trjlýI rrnij lrn,'n- ',F& 1 1.,;:h, I jnl 1

~nitnn~ o~ innr~nnI i hl ilf Iwifi ln~ tin r"' -o r, Wirt SiInwn Rry AI 'Iw iz. ioo Nit

In a iupplenienilI lelts, ciated May 30, ZING, Nte BW~vo? addressed the generic imparct of thie
Hatch. Unit Ioperat~ng expelence on :-.N. 8WFIVU--76 feport guide[I fes. In Ifr the plIemenI8I
ketter, the 5W RVIP sumwra~l:ed the evertl 1hal Wo'urred, al Hatclh, Ujnit I by~ indlcat~ag Mhal
Crack-Iike r ie -&e~te a errt'rd in NOe uppot !supparls cif 1Ibo OQ 'hrvud lip rod rermir
ckirirjang pin ;I iidu~ wrngn, Thn. [3WRVIP W rti-ms indknlei hat the inlderirn rcanit nun
a~cspL;rmnrI aMICJnridpd ftht I he prcah~in rnni caiuse wim, cd--1nrmirnni t h be IG3CIC oi 1- he 754~
tIVIW hIl ddndilk,..ý OtAn BWPOVIV' brar.t' Ilniti, 'A Iii icl vvn~i ;tuuu* will bin ohjtvi~ ,li-. t
dnrtignnicf n mrunitnron o0 1hr. cradw.~ mainniaL Aaityrnrn Ifnd c--",linulinrn ti- neuc hat
th, Ha~tch (Unit 17 cartn60 ini burk.-ed la mirnnaenlt btOLmcirdin canditiona lor o ier SWR9 wilh
similtnn relvirin." The, F13WPIP then isLNId the fo,11,4%rng aclions; that wi tie taken tra-ed an the

~.The E3WRVIP': .vnliniuitig Itowork~ wilh flatoli art: othe- oaý,aniza~lons 10
unnrx*cti,-nd thn rcxot ra..uic andn:1ko ,pprnpf!*n Iti1P u anct..is.

Z, Tins BWFVIP t-as issued a formal letier t- all nRrmnberm identiiying a need
requlrennem trtat plants wIV, cor-e shroud tierad repai,-s inspeal thanii lie rod
fi-pairs at fteir floxi thehduled wnlae- This should include-- Inspectlorrs in all the

or Nirnikir kztnicirna ii~kere thi 1Wdut [kiiiii 1] indicallotis were observed.
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Thc. trl~r- IF:?r wmQ% ý ' hpil worio-fr bv V~e l ný,orin'g Vhje, laivn in
.ha tie rcd reaier M.ere X-rSo materil! m~ay exper~eoce W~gt sustain--d c-adB ard
theredore be lucpt~ o 1(6CC..

9. R-Uml Cii 11w. i#;r-nwai,'f iAtv;iLbln ýnl I"~ firvir, nocam~ ioa are naedeO to ft
orxrn shnid r'd shramid repn r iunpiettcon ireu~mcesro mothods descrted in
[the] BWR'AP,76 [report], mah RWRVIP will contmue ', evhij1al the imrp~icý of
tt 4,th [UrA I I ore swioo te mc, repair crazkng mn BWRVI P reiconmenda-

ficins ior core shrOLtd ana shrou-1 repair ý,nspeciion frequenaies and rmethods
(e~g.. UWAVI P-75,ý as additional inlornmatkio becomes available-.

4. rrhe BWR1VIP *ll i.Aaftj~ale Vie lnip~e(4 ttw Wilr I-i;-1 Uiit 11 P.cro ctiruuý ld ha m
repair OtiaiAing ~-;other MDWRVAP itv-umenil and: re.nmnniartininliaM.

Tthe --ml~ml ha... delerrninf.Ki Ihal ti BV' ERVIP adafi ~i~lut Iti~d- Iaici ,ir Unit 1 twiiti
hurwavoi, Ona s~ell ~cN uar*i that lIN- BWRVIP kuLmp lhu ýthaIf imik'irm-d orl the 6 rt th; i final
rtix) mcuxaninitnh. Th !-.tmif luruaer r iiUnsi% ihni 1 4 ihn BVWRVIP mermriin~c that the! rool
(m9uqk imIi~k i~m tlvi dimnVa ari rnnwfed it) thet T.rVV 1P rintral mii imntr nr to 11hu
8VVRVIP ýipefatecn guidli nes, that [tie BWRVIP w&~ adfequately lake ap rclzmate action tG
arkfress the Iimpact ol INu Hatch, tfi1it I core shroudl tie mdI repair cracking as needed.

1, is etd n Phe BVWRVIP-76 repe-vt MtI'a boll ligJhtneni mnruy be~ wridlied by vi~cait *-' %, xamrliflg
thn rap-t-a' rmblj mr-vird i ng !huam 'hrc.idnuJ a.~nprxi-nr,%a m sramlod~ Pira' thert. rna w)
ur,;nltonkh-x, gipu .0i lpnionwl momaur awut~io po~in!. The~ lAVRVIP,76 roporl 'J1IM *Iate that
othcom mamr -, of vc'rifyirN b~ct "ihinc r-u bri cpitcioid %%+lcfl VL~lai cxmrlirdIvfl vc no 4buibo

or actsquaie. Howoever, tt, ~re wiiss in ihe BVORYIP-iti report nlodiaie tiat ft a not necessaary
to conilirr vie arrouni ot tepav asserr~y pj~eload durirvg roa1iri Ir-spe-cliors of repair nerdware,

The9 WR11IlP.T r~ort Drwijer. two svdui? op1ions lo th n-pa-io ol itepair ccrrponc,-s
as idemitied belw. a r11'

Omlo~n V FoI~rl,',m a deiuIltr71 VI;a~ttl if li repair jA5!o!n7,oJree :Jt;hr it'iu 1w; 't,
It al r~iu me~~aov n jram -fir ptlian ramr.iiimLý- fr~

Qp~r 2: Fef-,rn a delailed lnape-zt'on ol ',ý of vi e azssarnbliea after the first
CYr. e and a ot the o-ha', '-* cl 1he asearrbJes- It the inspethon
ree-.L 1 afe i-31iSiarti-j, detai'-Rd ~napec--ikui ol orft-t!~rd of tie ývrmaining
a".8emrotues snall cce perfornned ajurrg eacn 51 ine neoc Three Ourfages.
Rwiruuew Um~h esenutiy ý.m % etck 11 TS

The BWRYIP-7G repcrt aýSo s~aies ihat it a repper compornent in Icunrl tv t-e regrma*d CUrim an
Inspection, at! other like uowi-poneras small be inspecte; durifg the sarnsw- ouzage

xxi
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Tte salat prvc~ed :he folt~vmng RAI I)LeglcJý concerning balling:

ThD first pairagra ph ml SgT~icn 35 nt thri BWRVtP-71 revcrt ttaies: *~Boll
Iigmnomr, ý;htii he verfietd in casees wt~ere it is crilica;1 in m~aintaining
repoairvrep cernent com~onerv operability. Further, a detailed instpecilon
may ýnoh.ide addibanal scop!o as -*ecitlec by lhe de i~i~t.

The wce(nd pkirtgrap~i of Section 3,55 c4 tlihe BWFIVlP-Tf; report srEIee$ 'Soft
lighlrnoa-5 may b~e w urfiec' by visu.ally evyamining lrhe repair asserrbY and Verifying
thai lhreadtocl cornpo1nentsare seal~ed arca there are no unirvended go=, Eat
teninnec memnber contact p~inr. Alternately, bither means 01 verificallon of bolt
lipmrine~smay be specilie;$ where visual exanlna~lion is nol leaSible or adequate.
It is no: necessary lo cor-firm tre amounit of re.,air asseembly prelcad during
routine irnspe(-Ion at regVeIr hiardware,'

Th~sm~ wafi erprets M~e fvsi parnmvaph to reqdtre 1:474:rq rtess lor
cc-np~ne:r-s wh'ere it is cor watto maintain repair and replacement
:per~a,,,*V Visual inspetiona are not considered adequale 4or verdying
to"l ligqh-ness and woutf i'ct be acceptable !o the staff in cases %t~ere
tebll tighmress is c loraS 10 epor~nT operability.

I I*e stalt <rIerprnpro the seconJ paraqrepn I:D beflhe requiremer.is trat are
loloweod (,- all rmher ron~c~riicaI cmpon~ents.

Thierekrr, try S~i.ppIon!-'nary RAI ::u-Jer't n N(.. 70-3. Nt stiit r urA±;I~d ~hat tho U3WRVIP
ronlirm it tht1 if. Isti" rrpna i.; xýmrrt anrd in cl~yl-nf t firsi.; ~m~rth ol scctkx-n 3.5
0d iher BW~VIP.7t36crtijy

In a letter dated Juroe 0,. 2005, the 8O/QROlF'stated 'thati ali1e rod shrouid repairs require that a
ceuI~in aniount of tensioin Joe preloa(Ef Ne mainii~vntd 41 itio tk,- rot duijfr, c~x! fa~lng 000dttions
in order 1o ce-w.re El 11 Ihe shrouil segrnL-iis do not sw~parsto diuring no. na~ jr d-fiirmnat
o.e~ral.ivri. Thin rt. ie rla .;s~ih~i w iHOei ~a In tho repoir deaigns
used 4n rrocm B Rs, .ke pifatoad is Lweo~ed duo c, ditf erernat fihoria 'isipaneic4 LN.ewee~1 the

lie~os ad iecore shroud. 'The lie rozs are instafled W tt esserlially ro prte~oct tt* initiail
preload on the rods Is, Jusp, sutlicent lo er'sufe ihal ihe te rcod ass~emcilies remain property
pýSa~ned. As M~e reactor heals up, Mhe oore shr~au eiiands more than the te rods antd &.is

Mvl~ o tho raotiTnro prmd io.lIn 41*c Iur: rodn

For th~~eipr, ingmr .licri *at ri ~uriR5 that n.p ijintendtt qipu vwi!, I!,; aditwprr1o
ensure that V-9 desigin pre-ad oill Nb t~aine~d Joing h eat-up and operalinr.

The UNRVIP Vtiilad Ihu nno~ US. UINA r~r jO o %tvoud ropair dazign that does nr*
ulilize ciftersinlial "panuicn 10o dovok lh rNquired prncad. In th~s SW R. a speiodind prokmd

xxii
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must be appl-'d 10 lhe lie- rw iri Ihe Lcld icandaiinn. This; Aanrt parfotm!; prriodkc in* x-f~xs la
verily that the reCquireý pr(!lwxd i% Ixesieni.

Thuv B'A' RVIP prouecti to c~nrify lha inpu Htzn' raqvvemonors by revising the seccno' paraj;;raph
in Soclinn 3.5 6p] the OWFP.l P-7t- ropcii, as flowos:

nlo! #tk*-nies- m'1t be veritled CsU'sr ar, approwialae inspection lechnique. For
scme~ cesoi, a, maybce adequate to pertormn a -Mtal inspeclion 10 verity that
Itimaale-i oomponeqnts are seated anti EhaE ~tt'se are no wrinlerceo geips 91
tensiened rnernber conlect oolnis. For other 6-nigns. It may be itecessar lo
verife Mhe lensiort in the be-rodE Seetcbocn c0 the appropriatelinspectioni
toeO~ique depends an tre deiais o1 tMe repair desligr Vendor guldance shall be
oblairned in order 7-odeermn'Ins1he apnvoprlale Inspeotton iechnoue.

Thn -ý;taif Ophu~isrs thn rauprwisq lo the Supplenenlaty RA) queslicn )4o. 746-3 to be ticmeptable
bijMU.-M the RWARVIP hais adequawt 1 iy essen the staff 's concerns regarding inspection
lechnkques aw,' reuizertois, to e~isure bot tightness. The siaf"I requests thai the &kVR'IP
include hs vroposed respoise 10 Sipp)errentary MiAI question No. 76-3 in Secion 3.,5 of the -A
yersfo4 of the BWRMVlF-76 felxcw..

The stalt rir*d!ý the proposrwd ~in.Vlitin qiidnlinve- for mpair cwrpn~ent-n are a~ccna~btrr
bsc'ause the irspecrieorie aid te ltspecfon frMquenciea- identified above will ensure, component
iregritf associaled ititit the core shroud.

It it; sl atd fri Itib B'ARVlP-76I ropck hittika impL 1 cri furlI~~rr ýtipalr u:cho:iagee at*'
w. Cotlowst: porfo.'r SvsT-l (per thR guidiiineu, ini the ITWR%.IP.4)3 report, "Ro(k~tor PrOsair0
Vmwl HkI rl Inlorittils Exarmninatix Guiiolire*. Revision i"ý of tlwe mnoGt highty!;rao
aoeesIble loatd beeiiig weld of t lewo Or*t raa ass;C-ffbly anichorag3e to!Coing Itt lirst
ýýW-ralinIJ C^IePik ihseiquvil to tho rcpr~r wid lh,,n in!jxjcl the iclewi::at weid at nvu~h xemaining

w uvrO nci (r "-. , -yeN 71-ve mnsa thghty utrr-5w. utdri ma~y be., lot vIammPin, 6'..'e
wel-d. Hocizarilal shioud, !;hr-xid !m.up:xcrt pWiltc nird 's-ppa.rt plIl-isr it~1~. BHWI11
welds) are n~ot highl,ý sif-essed it the anchorage is to ihe shroud s~upport plate-. Theretore,
insper,ýion olthese wcstds L -mz r-uireca s part 01Ihe a'zohorag~einspection. Inspectionof
anchorages withi no taad e-arng wems Is encoompasised, -within the requifrerner-ts focr moinpeon
-.1 rerair Msdwitare. ]] TS
T~ti BRVIFVP-76 'oppnri filalcn 'ho if ai rspair tinrhorayrO found io bu degradad during in
iospoution. aill othier 4L.1CfOragctt Shtill hig inrpeuted during O1d namb u l~tZgO.

1t is also stat~ed in. he BWR9JIP-76 report thai Ihe eddit'on 01 re ' a* as&sembly hKardnare mroy
interfere with clear access to tupsir anchoraqu wc~ds. Where this is. the case, ote~aning and
inripo"tkNn~ ufhoyd beo; wi a eeit rjtfort >' s Repair 1,a,,Ware romiwa lor o,!eanliny arti~or
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inspenction ol renair anchoragsveic weIe not re::iired since it may lntroldý.e a signillcear risk~ of
eqnprenl defflage.

The a llf Undf; the innpoLeik.s rfxqutirenx~rls, ffr V-0 rropnr a r;.:hnrrnqi% In ýt amptbik- t==
9-mu inwixetions Iminy porkirrned wN1 bo. dri Ow. mow mai ghly strsusscd a,"rxtFJc fcmi b~mrsng

Me AwrRVI P ~evtei. the UVIFV1Vtf- 76 re-ýTyxi to roler 10 1h(1 memi re( ent vere'Cill of the
MBWRV1P- M. report instead cf the UNVIP-OJ. Rft+-ian) 1 TOPart with rezpml: toý thP O~oaon
requlrciemem fc-., "hteiepair mnriamqi'tq

3,3 Rroorlina %juirnrmnji

3,3.1 Implurr nrd-lr of One I&E Gu'delineos

Trhe BWRVIP-76 tepoer; slates; that 11 it isd CtOMNine Dial fliple.-tr*Walion 01cin IS tE qLfic.0alkle
as dc.sL~iL*d c~armat be arhleved, of thal mtealingltu remiffa are riot obtalnod, 1he woer shiall
molilj tha BW#RVIPwith iculk-icz1 dotadis In ejjpport Che o latopracm! cl atlerrwitvnactions.
Tha mii:mbtior;s aid IhO plaime1d actimmm .2 buo sxnrimwLoi andi Topotiod to ihu NRC,

Thec staff lindis IhD FOI'RVtF~s propo)sal with rospect to tl-e irpnplmentiilion cA 1he gudelines to
be acsceptable,

J.1,2

The BWNR14F-7I riport stalou1eihat re~sult-s oA ite rnpections recomm~ended 'ov Oe l&E
guidelines *ha~i be weorted to Me Bý'tRVJ. The RBWjR 'I P kpjII summnarize 1he inspiclion1
inifornialion and prcmoe that informnotor. tD the NRC. Individual reporting try' the licerlsse is nol
recrmed..

The stalf findr, 1he DWRVIP'r poprm,0a ;hiih resupect tc> the repeirt17 roquiremnlnt* to be
adEqutte because 14 re~sults will tie Provided lo the siidi viii the BWRVIP inupection suumari
report. I- ehaild be rimed, ý,oevr that tr~is P-o-4sion for having the OW IVIP report 4censee
inspection recijts does not rK~.aces the requirements placed on, ech ,censeae tt 1( CFF9 50,722
mx; ;0 CFA fU'0.3, *inculd 0Wi, k-omr4;Ir ir~clre:inn rtmmtu minot I Ieea relpoftirq ihashtiis,

The BWR;lP-7Ti report sltaes twai ana~ltical evaluaftons'pertormzd in accardance with the
gkjidanrce oi this report for, the arceptance cA ýnspecticn results do not require a specific. NFC
review, t-&avevr, ihe B3Wf-VIF-76 report slates tfhal resiu11s of the a nalyses shall be reporled Io
the. MRC b'y the licrin.-ef. In &dif ill is stalled In the ViAFVII'-76 report that aratytoaI
Wetarntins Vlint fc'il ram tho quicfiince of 1h14; qiart (L~e, iassu.inptioris, methodsa,
sccept-arce critoruiii e!. shall "no mporterfK- Ic he NRC viith~r tO 31)~ On",i morrpIutirn rA the
insecicn-
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Th ij~f Frdr tho ax~mw,,d cinziiylk:;v! tiaualibnm; rit Elm irspocý,'w low"s ion' Aied abtye to
be aczewiable tbsoause -iiuiy I ahliaiol e-,aluaIian ;Ihat do-Ax~es 1rmm guidan~ce o this rprort
must 6be r-cD'M-ed to !he NjRC.

EMuethe irrnplemenlation ~u~ele and reportinig requirernenig a~e indlunnd in the
BWIRVIP-194 rqi:xort, "Program krIio Ssa'twt *ralif ru.~nwinuds thqai xý BWR VIP intludo
a rtelerericie to It*e most recenl Yerslvn of this repoto~ In Seclion 4.0 of tie 81)VfWIP-76 lepott.

4-,D aQNtCLU.Np

The staff Nasq revievoed the BAII IVIP-76 report andJ tre supplernenml lrormailonithal Wa.4
irar~stnitted to the fsta1f by leltess dat ed June B. 2005, and May 30, 2DC6. Thie tit'n-icalS , Lt,
claribicalki:,s, F.n:d supplemneni1aI ~intnn-alkv.Žtihat viere provi dad Ii repon-E* tu 1hm %tIf', RALK~
as~ &,WrwsWtx in Bw~Cik 3 01 Ihis SE, are eSumrarizeJ beIovo', TIe StanI tqo-IRS that ULPsos
modificaiions, ctar~inmflons, and suri;Ymental Ifrorniabn t~e Inr~orporated In ihe -A version c~
tha -,W2VIP-76 fepori.

4 ný respnitse to the stair's flAt quest~ce No. T6,2, ttIý BWARVP propowad toj re-ie 9-M
!pxI in Suiqoin 2-3.1 af the 8WIFI1117-76 report 10 qtalt. 'TO dfetarminO. the EOL tiny
ciacks Found ini the kWdf wiF~ be grorwn Usinlg track gruvith rWs-eA ai);Xiuvur by ihci
BIAIRVIP (L~e, in the BW ROMA4P-~~ ror l P99 eV(Pt19 Thi HWAVIP Iirm findiratpod
that !the imt would be revised to Inclucae tiat,.1 any glu;Pance regarding approv.d crack
growth razvý will tie sj.ibinItted io ihe NRC 16., review."

* Tn- stati rsiconynondu ttwii thi: MUR8VIP rutr'Iz~al CAt ffIihsicipmtis irt th'n RUWRVIPý7G
report js npplirihtp. ic diryiat'e Ihri ifin ions must be pwimmred in i-ccotdance
OMJ' tr~e rrnasI recen1 vnrsiz~n at thu RWRVtP*(t3 repcrtt

* I resp-cqse to traef sia RAI, quatrshn No~. 7CL 1, tlRe B3WtIP agreed with lbs. slafi's
runrrnmandatianr thali jsn.ml axamnalkirm~iu shall rial ip mtmqnrrixrnd it-- surharn
iex~ninamtpi-t, Thtcre-ure,, Vie BW RVI P agrue 1,6t n;Obtirv .144-tin 23.2 nr4r nny other
patrwgraph in thu BP RVI P-76 ru;>1 P.0 dekt1u th* voird . ;x.He" whuwo, isi used in this
niannar.

4, mqrip~onse to the slafh s RAI question No. 76-3. the BWAiVIP indloaled thai it would
include the Folkmwing delrit~on In Section 3.2 ol ihe -A versRon cA the 19WRVlI'-76 report,
EltruOlufaIly replaced ateans ihs.i ihe instaled ,epal r nardware iq adequate to maintain

th~e lunction cl ihe shroud even H the repkiced welds ams. cornpieley failed ji.e, 0
petroent .hrokighwal cm cJked -wor the e-Tirnt Ie'rigth vc1 ihe -vo-0sI,"

The saral eaquests that tt'te BWRVI P keep,. tne staff I rito-Triect r-4 te resulttea the ttr fat
rz>.-A -2&usc analyse. with recgsw~ lo :ie Hatch, Unfl I cone shroud tie rod repair cracking
event, Meslat't ikirihnr rr~u "-14 %hA, Mi *th t3WVIP e(t orino ftnt ft roat r~a i~
ir*dicales tht1 change* arig rcnrdpd to thn Et'NRVIP m-,tqinlt rq.-uirqrM-qjS o~r 1 the
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[T3VRVIP imsput-iuin guidetnr,; Lhat *Ihe 1I13WRV1P will adeqtialely In~k! mrprprintoc1 uion
it) ndr- U, intp~l:1 cid I*# Hmit±, Uniti 1 qOT4,ý Our~LKd (m, rod Tepair varocinig as

in resporse to the mal~f's Stuplememrya question RAt No. --5-3. he BWAIVIP proposed
10 c~'atif' the inspection requirements by revisi'ig the second paragrw-- i n Se.-con 3-5 of
the BWRVIPý76 r43pnrl to state the k~lIw-mg

f~oll tIprilICkm rnust 1-e Yiafillod %atnq fin il4%woprtALt liepLotfori hochniCjue,
Fo,, tiurmo O4utfjtin, if rinity Lie m~kiclimmu ~io Ixodoitn aivitiurn Irmpoakt in to
verity ¶hE41 lhkott~e,; corripc~irtevs tire tioaled and Vial there anrc 110
unirlended gaps &I tensis-ed mnemnbe conIBel poiflto. For other decigns,
it nmaV be necessaryio ,xrttylhe tension in ihe Ute teds. Seleciioi 01 the

Vendnr mjK-.inme.,haIi bp Om:tiinmd in or-dw vo delerrn~ne the appropr~nte
inmpe-,tior Ntchnique.

The staff zemnmentts that the ErWAVIP inou&de a sta~ement in its "Reco-d of Ae61sWonaý,
table, 0& --he -A vemmicn of the SW/RVIP-76 repcrt, that licensees s~iatI in'ptere.11 1e.
repiting :equirerrents in accordance withi lhe rrT>,t ireoent verexan &A Owe- MRVtP-m94
report sin~ce the most, updated tinp~eonenlntion gui eire-, a~nd r~elporling 4eqLi~emenis are
Inv-tudt!WL In rhat r~wirt.

The siall firds, thai the BWAVlf-76 ;eport, as moditied and claritled .to incorporate the s1attos
retammen~avcns. provides in acceptable technicat jus.flicIon W~1h respecm ro Me proposed
ini)-peclions and ftaw evaluation guldeners fw The BW R oc~e shrouds and core shroud repair
hardvwarp. The 13WRVIFI-76 reoped is considered by the tIalMlto be accepj=.1e lor licensee
usiage, h% modtied by ihe sltll rs~uirejnmrts an~d rcnmdt give) above, Wa. any lime
during aithrir Pj laciily.',A CurreIit Operalieg terrn Of exteu.ided liceraise period.
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MkWkl" 4ý01#r

U~NITED STATES
NUCLEAR REGULATORY COM~MISSION

Mr. Rick Ubre

Chaim-in, PWR Voir7nI onzý Irt-milt Pro~tf

.3420 Hillyle* Avenue
P;1c Ali. CA 1334 1a)

SUIBJECT: ACKNOWLECOEMEN'T OF 15101-11403 WATER REACTOR VESS~EL AND
INIIERNALS PROJECT LETTER CONCE~RNING CORRECTIONS TO IFIINAL
SAFETY EVAL.UATION OF TOPICAL REPORT 'BVVR CORE SHROUD)
IN SPECTION AND FLAWP EVAL.OATION GUIDEL INES (13WRNAR-761l" FOR
LICENSE R-ENWFý%AL, APPENOIX K AND IS-SUANCE OF FINAL SAFIETY
EVALUATION REVISION ITAC NO. ME2355)l

Deair Mr, LiUam

By kt~efdated Sepletiber 118, 2rA9, (Ageny~i~e Docurfien1%Accesss and Manz~efylenI Sys1en¶
eADAMS) AceoeaStoriNo. MIL092MUC-5i 31,, M~e Soffilg Water Peactor Vessel and Internals Prcý -ct
19VVRV1P) inforni~d t1he U.S,'Nucdear Regulatwxy 0-ormission 1,NRC) stuff that 1he fluarce value
*Imlmd in Obm 4 ovýf SorO 4.,1 ofi1ho Safey 11valumim~ (SE) forTppeiw Ropowl (TRI 114232.
'1WR Cmr-Shrouxf InrýFediion. rxcI Fhriv 17gvlujjtian Guidcqintifl BWRV/IP-713)'&W Lic*tima
Renewal JIR.). Appenldix K transmhitted tb Ietr da.ee Augusl 24, 200O £AD)AMiS Acc scn No.
KILD9117XZ32(0ý is rc-1 cvrom~ NRC stf oievi~r~ 13WAMP~s cormemen end in;orporsto-d

By letter dated Decenrbev 2. 1999 (AD~AMS Accosglon No. ML0D826Z37 12), as aiipp~r "-Led by
letters dated Jane a. 200b (AJUAMS Aoccess-on No. P.L1-5-1154D1l8), and April21, 20W~ (A]AIMS
Accsin No, 1!101312000G68, the BWR VIP submitti'd for NRC stsff review and &Mroval EPRI
Proprict-iry TP 1 14732j, -FTV'P1 Vcrs~I rl I ntrnafis Pmjreit, PWR C(rc ShnryW lnupcrlion arnd

TR BWRVIP-16 coomblnes t~w. guiidance fomi aeveraI EURViP TRs and Incorporates
~1f'mnabo frm s.~aoI F~Celai rvies ad Sa.B 6 letter. dated Juty 28. 2006 (AL)AMSA

Accossion No, V1LO02140CIC4), the NIRC staff issued the SEfcr aVWRVlP-76. Thai SE did nol
com the LR ratzld troAgm-ndix K, 'vhk~h wm, or~iigklly -ut-Tritiod Mti Ihom TR.

Occumeinl Iranesnitted harrev@~otiuniairfs sensýýt½- L;.-ilssified Informaibon. Whien separaled
fmmc-i nd~osures. this document is decontroled.
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hi~ support ol IR, N'RC staff rev-ewed Aprendix K of the 8WRVIP-70 TR to delerminir; whe&*r its
quialance *)I crovide acceptable Ic,4'ols of quality for irospoclton incl Raw ov-a~ution of the
S~thict silC'f-clo~toci rcoc~t' v- intcrnpl (RVI) =r~anardn1 durin; lhr pieri-,z1o c~xtedr
operatroi 7hea review P.i*o mcrisk-1WrJ L001pri~Ce wilh the LFR Rule in orderl ID 31.1 LR
apYLýtv! (LR~a Ve -rA?-v ol inocrporati'j Mhe M'VWIP-T6 ýPidelines by referer'ico In a
planseoe iCntearaed~ plant assessmera (IPAý and aagociated iine-litrited aging ane ji~si
(TLAA..

By letter dated April 9, ZrCg ýAAOMS Acoe~sgior No. ML083310J2213,, a draft SE re-gafdO~g NRC
stalf apprues! of Appendclix K of TR B1WRA P46 viawr, ovde91 fortivur revi ew% and omorn1~ft. 8y~
n-m*.1 dateid April 9i, 241S and btior Jurea 17, 7.,A, (ADYAMS Acicoeosion NC.
MLOD17=20Oath RWR VIP c:ymmnionnd an thn dr-1ISIB Ther- NRC, rtaffls dispcs-6-.% of the
FAORVIPS eorrnnientl- on Ue draf SE aie -SCI.Md in lite Miaritc-rt to the Final SE ertcbed
'voIii this ltefer.

The final SE inckdt*s an rvziclaiion that ttm a~provod version of BVORVIP-76 will be r'ivied to
ilddress NRC's expLi-;!iiN- lhuat Fceraiecn Jorltv5 applic-lints mckim= tie md repairs, as disctussied
ýn NRCý July 2, X07,i, u! rabe1 fardditidneliMbm (ADARS Arcannrian N^.e.
MIC0718.30529V1,h M isue le,64rscuesed in ýSa~in .3,3 of Ltne S~E

The NRC stalf has revIewee Appendix K of TR MIVRFVIP-75 arod linds that Ihis ffVVtIP repoil is
accepstle for relerenxcir4 in licensing, dzocuentatmo to the exter, swec~tid Er,.d u~nder the
limitai~knr *fainootor' in Oth BWRVIP ropedl andi in the onni;1uuod SE. The SE defines the lbasi
ftV b~ ur of~wa Apq~enrdix K cif TR BW1,.,IP- -I&

Our acceptance applies artIy to mnaterilc proav~ee In the subjecl BWRIWP feýo-4l, We do not!
intend to repeal, our reviewot Mhe acepla~4e rraTzaal desolbed fIn the BWR VIP report. When
the bleMVtlP repoW appea. s as a reference in licensing documentation, cur reyiekv 'MU ensure
that ihe material presented app es to ;he ýrpecific ;taryt ~wle.Licensees will be expecled to
iriplme~nt the provisions of Appendix K of TR B'NVPWIP- 0, Saubjl t o the lin'italio .s in the
c", oscd 3.t;. as part of their B'NRVI P txo.r~arn vilms doia'ilions ftoni Ihe re .<enientrs are
justified, Li.-nnt~o-. shaD0 i*ntiff ý;ixh to'i~in fty NRC staff in acrorcianoe with GWRVJP
picgram roe.iiromrcntk,

In 3co=cc'dance %*ith the guidarce pirovvked art Mhe NRC Ye%*tsie, we "uequt that BVWRVIP puiilitt1
accepted preprletary and inon-pfcprilearit Yersion's of his T3'R w~thirt lhree nioalhs of receipt or
this lette. Tha acceptedt version-,s sniall incorporate tis letter and tne eqM&Me final SE after the
lilic pagc- Also, thcy must rantniain historical ravicwv information, includina NRC riequstn forl
addilionasl iiofrn alion and youf teiyiýs Th!e 4-c-epled vembnssa!!ýh~iclude an *-A'
idesignalirQg sccepted) folra'.r g ihLe TFR )entification s-ymmbi.
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R, LUwra

If Mit~re chman~es to mte NRC's regualsvy requiterw~rits arfeci thtm aový.Mqti of INSe TR,
MAI'RVIP and-lo ftanea4s re ewencing im ill be e~kpeaId to cemoise Oti TR iipprqfriataly, or juslify
Va~ cixitinumd, poic-ibi~i1'j for ait~aquent ;efecencin2.

Sincerely,~

Mlom.- 0, M-cunl, Dapwl'j Director
Diviion ur Policy and Rkm~n
(Affce of Nuclear Rea1ibr RvgLwIotim

ProjecI No-: 704

Enclosure-
FkwiI SE.5 (Non-Plropriszarý and Proc'zetary Y~etsans)

ot kvltit Endo~urc 2
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QFFrICF OF N I.CLFAR RE.AZTOR REG 111ATION

FOR ELECTRIC PO'?VER RESEARCHI- NSTiTIJTE ýEPRItI

RO1tIUN-Q, OfTER REACTOR -:90MRvE$!ýEL ANO IN'TERNALa PRO,.JECT RWIRV1Th

TOPICAL RE PORT (TR) "LUNR V/FSSIL AN D INTER HALS PROJ ECT, MIR CORE SHROU D

INJSPFCTIO-),N AN D Fl A'A FV AIJ O.N rC.1DL.IDFNES (FkMRQIP-7rlV

FOR L CEN.SE RENEWAL (LRl APPEN DIX K

PROJECT NO, 704

1.0 INTRODUCTION

1. 1 Hi!ýory: Lic~onm RanowuI Appundix

By Iitleef daL-l OtJ evneri 9, 19,99 Cxr'n.1d(& Acy,,rib - and Manapeenent, Systtet
(AkDAMSI A2it~-sin Nýý. NILD2620712j. bý supgtenerrienI- by k~t1eis d3W-d June 8, 2DD5
(AD1AMS.A/,ce~ssr No. MLG51I1U4Lr9-) aM~ Agfil 21. 2D~e iAAaqS .- e'o*rso
No. MLC-a I2X06Bý, th Builing WaVtcr Reactor Voesio and lfltL'rnals Pojort (YA~RVI.P~j
submnilted for the U.S. tr.u:Iear Regulatoiry Co(N~itRC) ~sslif rovieky ard appraval. the
Electric Pov~s Reearc1h IInSute ' PRI) Ropritary Top-11-sI Report TR 1 14232, 'ULJYR Vessel
arrd Iriternal's Proc)Ac.1. MR~ Core 5hroud Intpect~on ang R!aw Eva iiation Guidesnes LVRKVIPl-

TR MBVRVIP-7e omnbinre the gjuidiinc; from, sevexal DAVRMP Tqs anl ir~orprates
in~lormallon Irom severat NRC stgM teeAe%%S 3ndS~let-, F-V3IU83nS (SE S). DY letter dtate~d July,
28, 2006; fAD,4MS Areso No., IVL062 l~ry&-I), tne NRC stail issved the SE for BVR'V4P-76.
'Thl~ SE did not ý.over the Lioen~e Renewail i LR, related Apper~dix K. v6,ictt %va origlnaly
5tibrmhted voth the TR,

The re-vimvi of Appendiv. K,. 'G'uidnlina% for tnnpr~ction of I3VOR Care 13hrcw~ds; Demonv1ration of
Gomplianra vill, ihs Tec-tniraI 1rlorma1iron Reqi rerrnts of ;he Lirenme RenFev-eI Rule urger
10 CF P. JT~lr, 10 of 1hp Codo of Foecya PpogA'aonrl Part 542 . haz now henn Cx~mpteted by
the N RC , *1

ENC1.O9URE 2
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In accdanco v~t W CFR 54,21, each LR appicatiion (LRA) iticludot; an intltpotd plant
assestmet ([P.A) and an aval~utkiri c1 timcie m Li.'d aging anuty~iot ITLAA), Tha IPA must

identi~fy -3td Fsl thst strut-yures andi LcInponsi sI utbjet to art aging "rignaerrnet revfew
(AMiRý and damn~aLthat the eftL'Ctý of aG ig vMil be adequalt:IV inariagc-d so that their
iri tnded ro .cnio '.~.ll be ýrirtaitned iwrisis$leniit wi the* ýuiient ker;mhrg L(si CLS) For the
period of cKtandad Drpialion. In addiliorn, 10 CFR I-A22,!cquhar, L-Iai aajh application Hutido
-Inv ý nri "r )~ 'h'"On. m mir fihnnK-rv ,, manage the-fot c~gn
duning the period of qxientred operation as part o:f the rqne-ý-l app4 ca"I-ii,.

If on LR appk:ant ori~icpaiing in t VRAIVIP confrrrn [ho~t the RWRIVIP-78 TR ap --4 to 'ts
raitih anJ that the reeuIL' orlhL' Av n--edil K IPA and TLA-Aeviualion are in erliect Ai -ts plant,
then no Lirtheir revew b~y the NRC stall of the ýssue's descvbe~d in the docrimenits is neoeessary.

z~vlcr spcif~al Iy idL-rtitiod belakw by 1he NRC t~toufr With thai exception, such an R
aryplicaril miay rely txn the 3ORVtP-75 7R for tedemrins~trallan required by 10 GFIR !4,2l(;a)(3)
WWIh e ~10 the, cocrponerite ad Siructur ee vithin the Stop& 01 he-IN. Under sakh
cii cirn-vaiwr 3 .tie MRC- utai intemNi to rely on th'e e-elualiori in thU ILs SE to rmko tie,
findartgs ruhedu c by 10 CFR '--1 21a wih r~espect to a parte-ular Spkliabon.

By referenr'in the gr~'PtIas~rpmno id m~drhed, and fneeting The'se
Iriiitations- anr LR appl.rant vmiil provide sufifcent info rmatrin, thai vA eniabIe the NRC Staf¶ to
mate a firy.'ig "t~t there is rea-sonrable ass jrane that the ,V applicanil YE adequately manage

the effects of iaging so trial the irtended funclifor.' ot the reactor vessel Internal conporents
covered by the scope of the I R will Wo mainto ied cansislert with the currtent lice. ming bais.I
during the peiod of extended operation.

12 P apoeo and Applir-abrty

The N RC sValf revievwed M.e 8`iNf.q'`-7 TIR and hs Aopenck K % det~ermine wi'ieih its
guidance 'MItl pfwoide awceptable leoels oi qualrry ior inspection and flaw evsaltiton of the
wubjeci sa~ety-elaled reu-jor w~ssd Internal (RVI) .oompoinorls. O~nn the period of extendedd
cperalion. The reoiew also considered corm;Yiae vsh the I.R Rule in ordier to allow LR

a efcn*tea ptkin of incorpora nn the MRI-0ud~m by refor nme in a ptanl sporifi-,
IpA anr6 as,-aaatad TLAVAn

MyEWM1Pmarnbor utilty =v refarcin=i thi5 TR in nn LRA to sntisfythc rciq iromenI. af,
i1S1 CFR 54 f'erj:rjrrii fir. g thai .1hr cffocts 0~ ag~ing pri Thn care rhirnud

rornpiormnti-ýýt -it rihacap of tnisi TR wflt he: adinquaioly m.nagan-. and 2) 1t0 CFR 54 11(cM(1
for dcimonshr~aing W4e a ppropriatz findings~ re~garding the~ identifienatki and o',aluaficTi, of TLAAis
far the core %hihrcid for tha pariiiof exiontedod operati--,n The NtC staff afwo rcrlrdars that,
u'pon co~tnpcin of the icirnev Ial pp-Naant a~boni treris siLt falh in SL-tion 4.1 below,. refarencing
thi5 TR Hi an L RA a rd -mr-irrprizing in i final seiety a nolysr ropori ~F."R) ci pptennoro, tho
agivig mancanrnent prrxjrarrr. (AMPAF amd tho TLIM nvaliuali..n c-ntaind din this TR WIll
pro' ido the N RC st~aff -,4tt -Wiffont intormatin to ma ke the find iq-; required by I U CFR
541S2$ý'-a~1 sr4 ia)(2ý for .compnpfentsc within the scope of ih5

2.0 . 1N

Thr, ROAMV P-7rG 7R ari ih7 Apenrdiv K mrntain a gonprir rwvalua.-iin of ii in rrnagi-nrigent r.- tlhe
ufom n aging on tte, -urxor; *afrzTy-rollet1 RVI -. ompononh, "a ihali their- intprided untin

rvlll be n-kintainekI consistont votn the OLB for the period of extended operat~n. This evalt~ation
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ap Lae to R aFpalicnhý who, have committried %. in-plternrtirej the~ 1WR VTP-76 TR advr
to incorporate the TR and AppondiK K~ by ri'faore= rinlo pnt-zPocifi: IPA, and a..ciailod
T1.AA~.s

The E10j" VI P-76 T'R adose Lthe futkuwirig IoopS:

ff:l Ili~r-t -,ri If r mirihr' l'hi- m~ I' mn :irrn Onhim r47ui atod a nd u rnfied indu51r y
approach iý;r inspeoin; hq4-4a vertial. rind radial rnrg %#RIds In itpired 3rmd
unreosired WA'R oore slyouds.. ar td or insvectita repair cotrw~or-4rits and arrniv aoeq in
I epaited Si'rouds. The TR aiso Orovidts a, Lier 'Lv'urLind review of pri.or. iwDusiry
irnhpiz-tions of thoe !V4-

2) Irm-peoien Elralogy r,:, VcId~s in Unrepaiieod Shroud,. It pic-idc-, inspection
Stleryiet, a nd irtl*hO'ds for horizonhil %I v2ds in umrepwifred tofu~ shr udo, based er Ihe
wtL!goty el flmeolf th0 1:MLý e . It povi~es Iirnitat;tiosd af esang a req~uired plant-
specinv auiion. The~ 713 also pro~eo.,e the insp~ectionrirequiereneirtsand aoc*Vsvr"*
starfdard& rof vertic-al w.eids.

3) Ifis.peefin 91raleigy for Weld-. in R.,eairixl Sh~rouds: 11 Prci`'ideS gUic3ieines for
rewomrirrinoed inspections ofi M~rizont~al. vertical. sM~ radial rin9'w3Ids ýn repaired
shrouds. This Oci~udes sampling or vertinaIweds andeor screening of horlzontaI elds.
Inaddit-on. the TR proiies the guidelines and st.gested schedules ter the inspaetonr
of 1he repaired compone nts and tte associaeld repair anchorages.

4) Repornin; Requirements: It proyic~os guisanco focr reporting resuts~ of impeclions that
doi. ormo not. mo~ot the inspection and 0ovaltwlion 9GimiciiS.

ApeNdix K~ or the ~,RJAIFP-76 TR proyld-s LIR le-chnioal re-niireiventf ror core shroud
components %vic are -J.6ussod bolow:

Function of Core Shrnud Assem*~

&-odn to th rqua izýn at 10FR 54,4f ai:tii, rd l~i). thmcr cor *hr<)kd is requtired to
ic.nsrc 1hr "pnh lif-y b nhuldwnt.Onet reactor anrd mrintnin i fin ar n~fe shutdoyme Cr4ton itk'~id
prevent or rritrgito INhe con qurnncx-5 of amccidnrinn thatL could resutt in p:1rnnlia Wsffnr exposure
17DMIFIrIOW P ta 10 CF.R Parl 100 gr~oieThorrlorn. thin intendiod fimiztipris for 1IW crpe
shraud ar'o to;

1) Pfvvo ;'3c p~ilR~ion to twpicte the upwav id flow of theotardi~n thro ugh tfw cote firom
Limo dakwkwavid recirruhition row.

2,', M44intmin N~ot alignment siich thvtcomrnr roe-, can toionwertod: amnd

3ý Form part &i t"~ bowictda ry' to mainia in water level vi 1he core afteir; a ss-of-.owlant
accident 4{LOCA). The intendd titnctions are "rserved kinde~r nommaI. upset
emergepncy. and f arktted ýrdit~ons. Apper,,ix 0.6 oft the, BVVMVIP-76 TR identifies the
-ainfey fac1orr 1hat nocii t.a N) conridnred to, drsurmink) lhn- strer,* Invnfi for thR varioim
Pparpring cinnitionn, u o consriiton -%,Oh thn GLIF. The opplidr to,* and Iomd
corr;-notionr, are cinrr.ritxd in 0ao E3'jRViP-02 TR. WBVJR Vnssel Inlerr"Is Prci rm BWOR
Core Sr-;md R epir Ceivgn Or~e r~a
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Cc'r' Shroud Componwitn SubjLct 1Io Aging Managerer-A R~

Paragi a Ot 54.2 1 (a.j) of the! fjlI g4o-Ade th!L iequiteirte rrt! i ideritilyirg LMe Wfie Shrou~d

NurhL-a Encrgy InnstkulL ý+, El) piad.kJcd guidukd wu lruf Liencr 1) lo fdor-irry theo Ouietve ;nd
I .*wj-liw.v, r nrknnnnirýt All eiriirvnnnnN. inrlmim3 ffijtsr -ýrn Olnmi11H Nead flango~ bollod
c~onnection, fin tho con; shrood assrrbI'jare~ piss4ý a, d lzng-liyed; anid 8*rLreijre, the coere
Shroud assemibly is Subject to AMRf. The AMR of the core Shro~ud hecad fbrr-e bt-led

cuciIhoweve, i3 ifictuded in the rvoiew e::f the- lop gude assermbly.

Managerr-ent of Aging Ellects (54.21 Iajt,3I)

Dot;( iericfi of Agit-,g Efreats

The EY#%PRVIP irrdusliy topori (RLN-wrrre 2) is used ¶u iiemL~yihe agung
nw-chanrIsnms for ihe core stiroud materials. The NUREG-1557 (Reference 3) Is.
used to establish the corre~tion betweeni Ihe. sing ele.-ts and their as~socisied
aging mec~ha Nsrn& Boso d on the PIO'AOIoS industrV. QgPeri~er, it WaS
determrined thatvsack Jritiation and jg o,%t due3 In slross corros~on srac~inq
ý,SCC) ts the w~iv ag~ng eflect thal recluires aging managetvnen roa~ewlor ttk
core shroud. 1his. oor~k%61cn is .cons~istent W~th Vire Scope and intent or the re-
inEperction guidetnes- rhe cSuWSe Or thre SCC and a suc eptlb~to~ assessmnent
for ihe cIOr Sn~rOLI (indulubg faicaton h~s.ory, valor cheaistry, mraterial
carbon contenti. neL~ron Iluerloe, and hol operating fimne) are provided in
App-endiv 15,s Ol the 8\6RVIP-TS TR. &sod on rhe susoeotility considerationrs,
th vaenous 8WAR shrouii:1 are ;l~ed in three czlegeie5, Th calegvrles
conrsider the maslerlat specilcation fType 3041 of YXIL:'. metho~d o1 Is dczation

i~vlde~l plate rings or foirgod rings,,. and oper'ating history relsitive to coolran
ocsnductiviky., The ;atogorieos re defined as folallcis:

~Content I)Lktced -
Erpw Prp-ýtr Infoirmation

]TS

Pi jovtt irv'' kati[on,

]]TS
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volutrnelic jandkA 1wv-sidtw surfce techniques to inz!pect 1101% of
Ihveaccessib~e regions.]

cilegul VC:,

Cehoei nt I-k- IvtIcd
11-111 ProprktoirY Inforrnaten

IT-S
bý Assessment of Aging E?1sects and Progranrn

irmperio n ol IUn-opairedl Com Shou-

The Do'R.VIP delermi".cd Ihs! the -1en1 at inspe.-6,n required fo~r 9 given plant
is delermiNed tiw:ý@d on three suscepibitlit-f actors %Mich can be readily
evalu01W0: hoý operating line, ronlgic,4ivt, and *hrc.ud maIeria Itype- xn
fabeioatilon fetftiftS. The th~ree c~atectois %A. B. and qi wete used In tbe shroud
inspetins and Ilaw ev~alualions, The 4i~spo &cýon criteria for categories B or C
kil W.~ vse4 by~ tho a~plicants to enswor s1ructkiraI integrity of IN~ core shiroud
aisamU, during lhe LR period.

Ss~ainn 1. 0 of ýh Efk'ORVI PJQ.- in~pnclionr guil1olinrm addrerQ*sOn thp iraprction
reuikcan-oni. far mcpnired corc tihraid vx-f&,~ Tht: EN1R'P reon-emrnds ih4t
insetinnz f repaired cc~rc s;hroud wez~fd5 airm nMccsry lo proviý* pad~odic
cwnfiwmnitirn vt t .e intagrity' of the ropaimc! .,h out diurix~g th LR pei-,,d Th; LR

mp ri-an s qira1 to dwoiaop an inspec-t~nn program ir rpornling h~e
rciqu cmanht. of 1he in~pLctdion gukic~linL-!;, In, ndirMlin, the reopi;ar goran s:haiII
oan!±idor -.-ndDi riL.zornrrnt!Utkjnr, indus~ ocpei~ikncc. agirng effoctr, and th
c~itical corponerts rind rvatu=a of Ihca rpair do~ign.

r.) Dsemon~ravirion tha.t the Eeftot of Aging arn; Ae.aquanlrIy MAanand

Balon the ,nustri's experiencoe it Nis been esial~ished INC~ SCC is INe ont'
z ging efieci f-v the carR Whoud that requiresAMIR for I.R. This aging effecO .411
be minaged ty incorporating the ir~paec.-ion straze,;s desc-ribed in Soeclion 2.0
ýun-ralpairrpz ! hroudri and wftirn 30D (rrpairrd !-hrow*'W Mt 1ks LNWVI P-76 TR,
vYhon apprapriai-n, in the pie r4-ape-iflc inrpaclion plin r<c, To furthecr derannsmtuiee
tNtt SC'C i5i adrx~jiatary rr~anejod. thc, AP ~Pproideoi 5#0tgias Owt i~ rar
ba~ed on currprt k.r wtoedge ed the clre 61reUd cra~kýng iSatie a4 inspection6
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exporie~nou al vwiour plant5. It prividL-: a rlmagid approasch wilhi re-ýIcct to the
in.pctitn effoil anrd avrz:chjlod a roVýL, fthu are lork~itafy expanddd, al
relusseiy, to Lrinfirmi cowe shicd Siucturvl int,ýgrltN. As imere btspeckin ate
peiloirvled, sipr-of'ioe- c 0~ ýrog2tleilhirq tha Ee r tmsategy m~ay be
fuither ,'eii~ed arid irei nrle ;YW A ~i-SýV1ic i Pp~r n p s-

rrIn~'nnr4r1-.Ainn mr Ihr' insp .1in~n v.'r-s0r,:j prrmsirIMi in the,~ in-.inrtimn quidelrilor Ctthe
BW1AVPJ76 TR and the res~iAtin; plantspecufic inspectz~isn Plasn during Mhe LR' perkid 'AI~F
pro-Ade a verification of core shiroud striuclural integirt' reaurem-ents. Therefwe-e there, i's
ftmsasoable as,-ui a nc thal &CC crack i ,itiatain 3nrd grov&I vill beý adequately iTo nagL-d wo that
therr irr~enckd l~ivrý!Uarv of the Come Slhreud v&t be ,ivaimnta ityed cL'i~sei~rlfl vith the C-LB In the L1R
Period.

7rimrin-Limrmhed AAi-t9 Aviralysts

The re i'aLkein at 10 C FR 54.21if t)o) (equit es that Ll appiwtion' lor LIR torw1air an vtmuatbn
04 TL~AAs ss define-d In 10 CFR 64.3, aid 1hat the LR app~cant Shall dle. lsirate 1hat:

i. 1The analyses remaein valil. ir the period of ex1ended oporalion;
ii. Tho analyosin hav'e boon project, d to Ito erid of thro periMoe e omended

opefat~n, ol
ill, The effect's of aging on 1he livIended ruacijorq s) Wl be adequate arnangd lor

the period 01 e:clon~ed operatimn

M~RVlP-76, Appendix K pMro o~gider--e to Nwensees reparding the identification of pcointial
ThPAAS in IheV urnit CLB, Tte si criteria conla med vi the NJEI irndu~ry guidetio (Petevenc*e 1)
vwereý applied to ce~ine crileria that rnta be used to icleAitil'i potential rLkAA-. 'Spqc~ifialý.
CSlCUla'1lISr anid anlssw Icinvolve:

1. the ýcore s. roW 41aSembly.
2. a consizieratinn of the effects ol aging.
31 timoR4irritrri~ iwrfmI~rirn -lOfinod yt~jhn r-rron oprijirg torini

4. a deator~rrnalion roe~nmvont t-, ai !afezy dotarrrninaion.
5. co~ncu~ionm (ar piovide thn bamim fc-r corv~lusiorsn relailed to lhm capnrblIt or the

care shioud to perfor~m Hn inton-3nd furM-ion, and
0, inrxirpr-ýinr1 or roferonc* of tiieon I fXIton armalyeslr in the ptant* CL Brmay

ho a TL.NiA

If a phIrl-%pcciF~c urnsly~i% idnfifk-d bvy an LR apli--ar mn-ct5 all 5bk arkemia above, then thi5.
ama~y~zis veil be cor%;Barod a TLA.A for LR and c lrxIwte- by the LR appliant. The pI~n-5peRif
apa nlysn5 of the comre shrou~d for Inligue, bLill he roooiariý by 14a LR t i.r) tpdlrmirm, -f ~lr
71LAA criteria aprke.

Deternrinaiion 01 1he inspc-ýtiorl intervals ter "ore shrroud weld* s tbased on the generic fraciure
rnecharii.s analyses de~scribed tn .Appentx D -v the EfWRvIP-7(;,TR. The nmeihc'vologyr and
ass irrptions used in these anatyses riasult in the fo~lof.ving potencial TLAA issures,. The LR
applr.ica nt may toi requiredl to ivahlui~ triese ousin a ptinI~spicA h anatsis,
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1), The &cnglii of Iirna evhaluatd in 1hz, LrmIy-ýet

Me Lir~~rur r~~ is requi~ed it QspeIifiL-d flue-nue. level Ireshcok

,rtues are exceeded du~ingr the Iexteded rvp~erafiqi peiiod.

,i) Tho offirNr. mfi'Rd KO Airviihy rnpmualIing) flovjrir'rvr' nn I ;o num-ber or P-MALih1Ixt

flavr. ammedwi jin the ian,ý,ses,

4ý The applicabie Vrb& giuw~h roles ar'e showft to 1be grealef tharitM 5 i0~lr.

Exeoipoliors (5421 le-I121i

e~mAef'lppieos asscial~m Wt ~Ii hL- Lorer ýMruudr 1161 con~I2ii. TLAA 241yir~Sr ESUeS will be idembfied
a (W evaluated fe- LR by indi%,duol LR aprpkamls~

T~Changes or Addt.icm.n i54.221

The WAV11'slatod that there are nio gernefic ch&ngesor aojitons to TS-. assaciated with The
core sh~roud as a resurt ol this aging msnragorumnl rv,*m to enslire that the efltects of aging are
adequa190 Marnaged-. Iftsvi~uaI LR a gtcanls vMul idenlitg pla~ni-spe-t-l110 char~es.

Theretewe, actions twe been fdonrIhed and have been or Wit be take41 by' ut:4lties %%v BrNR
planits. soh thal there is reasona We assurance ihai the actihties auilhorize" by LR for the rcore
shrmud wit continue to 6e wmndcted in accordance %-it~i1The Cia.

3.0 $TAFF EVALUAI)ON

The NRC s~taf reviewed TR BVVRVIFP-76, AppendiK K,,to dot-erine if itoernonsrtrates that the
efteas of aging an, ihe core shirouit coiY~onents w~hin lhe scope of the TR wMi be otequoloty
managed so thal the conponents i*nrtended functions YM. be maintained 4onsistent Wth the C10
far tthA perind of rxo.tnr~d ovt m rn~ in arri7rdjr,-P %it 10 CF:R .54,2 vm)(3ý, Beoiitnrsthe IPA,
10 CFR Pzrt 54 roqiuiros a r qvirkuptinn of TLAAs- in acrdonre wl~h 10 CFR 54,21 (c), The
NRC staff rwivmowd 1tv TR d1NTP477. A ppe~ndix K. to datairnine I the TIAMq covorad by the
7R -ýrm r~vnilwunt for LR Pr, avcordaroz~ with 10 CFR 54,2 1(rI

3.1 Siructuro and Compnor.m Sjert to AJAMR

The NRC rAafT agma5 thal c-cm t~hrud camporronI~s me Nujc to AMIR bcausa they perform
imeLnded f uirdier vAthout moving parim, -,; Wihout a chai rje 41 the configuration o tproprties,
Thra N RO *taff rconrlu,$s that., nrrnrt 1ho arppirable req ronrerirntsf 10 O R ýA2.1 rafjho
RBI~jR LIR appliconis n-mrt idpmtify Ito afpmroriato sif nly~m lprl rare *hrouit roppenovits thiat
9are subjecl to APAR- The NRC staft atso agree~s with the BWRVIIPs ealt:n rgdlgthe
inlended fur,4Iion of the core sttrrou c-onponentwhi.l-ih is acilessed in 9-aciion 2.0 of ttlis SE-

3.2 Effevls- Vc4Aing

Thr, informaition nernmaryl In eorrerate rompliiirnco with thei re:*dremn'lr of tOw LR Rkule.
10 CPR 54.21 is, providred in Appendix Kaf the, RVtAVPJGITR, The indurstry ropcvt
(R~eterenc* 2J anrd the resolution to the NRC; questions on thiJ TR. %%we used to ýJently the
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aging rn achanitimn fort hi'c~re %hroud, If [ieo indu!;lry re~port conclud~d 1hai1 an agin~l
rnochar.±irn i!4 tignhiicani. Ltcn tiat ;Yiirg merha ni5ri Vwa ircludcd fin ¶ih AMR.

UISir t1hia MeLhdoiedgy, it waet-hle 9 it ai3L( irniliiAhuh arld ir~wvh are. [tie nrity sgiflg
elteots tiiat req uire A~MR.

The' NRC7 KgFTR prtilWnn nn Fer~i tife"ripn mf mppiefiruhle nairva ml. requiiing management fiz

UVYR xve shroud and co're silrou4 assenrtly orpor~ents. is g 4'an, in sadion 4.1 of WS~ SE
under License Renewal Ac1ic4, Item -.%) and (7.1,

3.3 AMPB

The~ N RC t~ta±Iov L'VuIted the 130MVIPF, AMP to delerrrirno I it corflir, the folwioing
10 L lernve-Mt an~iti ;i& -4~duaiL AMP fat Ln,

1) Scopc- of Pir.-girsi: The pr ejrirn is fcuted onI flansgifl the 1keffe of vack
initiation and grovAh due to 5CC. 1 'e pto~rar conarinsl p'Yenteie rneasLxes to
mtigate SOC; w- cinspe-ton IV5 Iý to vTncitor~ Me efletts cd 5(X= on the
intond~ed lumb.on of theo omponenis, and repair and~or replacement asr needed to
maintain th~e abilitr to perform tile intended iurction.

2) r te tin:Cerf tr isr smtordnd aiaie t

aco~rdarte cOM~ EPP,~ I guidelines. Maintaining N hr Yogwler-pury reduces,
susceptlb ity to SMC Foe those plarvis using trydrogen water chemistry or nov4e
mettat .ehoemid addition (NNMCA';. hyvog eon additions rer e~fectkle in FA-ducing
olectroCietinc~aI frrrosionM potentials ý, 1he re-circcuotion piping system, but are less

9 li3 fl,,Qi thle core regiin, fNrACA, through, a ?.malutt action, increases the
efeciveness of' wydoroenl &d<i~twi In the c4re, region.

Z4) Pra nvtors onilow.' o nitspoc.teJ: Trte AMAP rrniors tho offects of S(,C o,ýn the
intenO~d fuijnton by "4ýecl'on kind sizing of ce'a6Gc by lIG. Tab~e WJB2500 Categorf
8-N-2 rpafa viifiSAaal T Vr,3mirnation 0 all accassibin ru ftcas Ml tha .rore
stipprvr srurture. Vrr-pic-inii~r4; a faw evaiuxlion arre potforned in a-.r~ordiinca With
tixi B/RAARvlPý-i5 guidrfrmcs. tNcfi nprccifihc i utam:nic or visu.al exanrinatran! (EVT-
1:1 a. a ppro-Acd byj Nhc N11C,

4ý CW-zdion of Aging Effrcts; Insperitan fin acredancqv~.h ~jVR'VIP Muidelinar.
waure,; hi-1 dcgradwtin due t-D (CC h detect-nd Wakrea ny kiss of the fintended
I uar-iLn ri Iof h corc Ozroi' coirpoenant~.

5) fonitrinv, anrd Troncing: Tho in~patton *iz;ýdkuie i* in krO~t a~pplijabi-3
wpro~d WdR VIP 9wi0-alin,3! and~ i- leqii;n for timrn~y dot ction of crackn, Scope

ofexa inali~i. eKPV*nson and re-inspection beyond ihe baseIlie inspct.ion are
reqiruled 0 flktsav are cdetected.

6) Acceptanca Criteria Anil deagradation is evakiated in ac~tdance -AltA America,3n
Scý,iuly o;f Mectichniral Enqir~ooru (A VE C-.,do) Soiler arid Piosuro Ves*.ei Code.
Sectionl M r otber ar xaptabla fr.aw vwiuotbn crtririi. such as Owl a rficabin N RO
!-aff-kpprq,;qd DIORVtP,701 g idariiio

x xxix



-9-

71) Correctiou c fion.-: Rcpir and3 rplacemnt piooadurvs are equivadcnt to thc-so
reuirorrenh, in Lho /.SME Code, 'Sedion Xi.

8) Cnr~krratkin INV~es and /Wrtflds-IratIve Controlsr Sit Ouslity~.4asurarlIe Pk
wnriimaWrr pioCedui es, antd ieviiaw andY a ýVoval jorucesses aae iropleine~nted in
accodan:O'%'itfi Me reclufroxrwnt o bAppendixs 13 to 10 CF'R Part 50.

9) Admirf1reti%-e Cntrvks: -Sit; OA adminisr~raive cmntrm p~oc-Aesaea see in 1eqnterhid in
accordance -Niti the reauiren-erts ol .4jpendix. B to 10 CFR Part 50.

l1)[Ope fting Expetief-te: Ctakif',g or the COre Shtuud welds lias been detecled at
several dotnesrm and ov~erseas tVA'ls. fIA July,1994. the NRC stafi Issued Genieric
Letter 94-03 i:Rerarncey- 4) ý'kiicfi tcquirnd fth applicant to hzpccl thra core shroud
we%ýIds, N4L'REC-*1557 (efrereme 3)is used to etablish the eco~ftelatio befteen the
aging LOfeŽts -and their iso atdagiog inecha iiaifts,

in its 5E ror 1 R B'irvIRVIP.76, Mhe NRC stall ooncluded Vial, the dlsc'issed inspection srtse.gy
and evalusllon methedololies, as supplemweted and tnodifhed,vvil provxde a acceptable levtef
01 qulSity 1wr excaniigaaion oi The, oeO ShrOUd mioo~nent-s for the curreni operating penod of
BW~s. Fiorther, based on the appikmn~s ýnipfemonlation of the 91I..Vl~IR76 inspection
progi arn. as supple ienred a nd molitled, the WRC staff finds that there Is reasonalue aSSiLrseloe
that crack Initiatioln and grocoth voiil be adeqtuateij manRaged so Mhal the intended functions of Ithe
core shroud comipomnets xill be ens~ntaifled constslern1 M~h thle CLBtfor the ;erlod of exlended
ope3ration.

Eme~rging isIsue'S

Oisco~ery of Irvie rgranular stress corrosion cm ackmfg ýPWC~I on The tipper supOi laion It
Vi tie rod ropair Mt Ha", Um,, I durintg the unit's spring 2006 r~etijein outage siLtgess -31l the

irNspclion crit4@6a ftr the tie rod repair hw4a*ri)r forr he ocendol period of operation shoulid b
re-evatal-Atd. The BI'AVMP re-eoraluation uhoulW Take iflo consideration tho preswrnce of a
high Utrorn rngion that r droA*helhresýhoI. limit,- fr *-S4CC' in thq lip rhO rmp~ir hardomr In
this, cotet in Reqkir.-il for )Vriiliorol Inforrmation (,RAJ) 7Q; IR)j 1. dated July 2. AX7 i`ADAI4IS
Acmwion No, fALQ7153 "7),'9 the NRC !-.1aff requmsflod ftht the F<iRIVtP addresm the presence

orf high sMre--! region ihal r~~cadn. the lhrmshoid timis for FGSCC in ihe tin red repair hý:,:vrcr
In it-,rv p n- n to tt~r d atOi April 2 1 NX<1, the RiiVRIVVP r, ttr~d lhn at lf applkzenl* -k ,--.:ý: r*-c -.
to im-;:ct their tiv rad tapa ir durnng their nmict srha±,lod outage, Thius far, no .addihor-7f
.rrnkigig waa found in I he tir rD-1 repairn, H rvi~cver, thn [NwRVMIP agnlmd thot iH -wii -7 '1.aw.athe~i
imphcztion% or Ieo Hatch, Uni 1 , 6L iod ropai cra-ki~iq, %%1hich rrmy reriul in the inzmoiXralion or
rvvisud- inspI2-tion rocomrrnendallon-i ra lhe tic iod reop hi hard-ma~re in the 631?VRVIP-76 TR, The
NRC !sif i-.np1r this- roc .ens and rniter1asw th,-t1 ft ip Iicant* ~houkI ar-rs t1hn i**;tm

ra tatd to thoir tia rnd repasir in 1hhir [RAz, Thorzforn, that NRC W11f c'fl5Kidrr5 tha ts~ cornrr
relateda l0 R.AJ 7LRi -i1 is resolved odien the EPNRV .P incltdes its response, to this RAJ in the
a p~roved version of Applncliv, K of TR, ERVIP.76.

Reduction in ducblitv and fracture tou~ghne5* cin orxw in st~nemles stl RVI componens v.iben
thnyare exposed mc high. noergr neutronrs .E IMr;0j, A Mpendli C ofTR BOVRVIP.713
pro-dezs giid-anre 0o e.avlioh i hr rtructural integqrity d- cnrr shroud horizontal welr'.l affeced Ivyy
nxwp~st~eo Ineirnvrn radi-atikin. In thir, appen..rw. fth FvROM P lha.ne IN us of -j~nori-,
tracture mechanircs ana;N'ses t~r estat~lishing inspection intervals Tor the corD shroLd vos4s ofth,

XL
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crik.Pvic'lus dowt suggv1od Lh~t file fi'zzilurc, tatihmuti Yalu= ternd a doiraso whon
stbinle- -Loci rmtorial aice Lp.Fu"d to high onie gy nautian fluacrce.

In Ajgs K-406, the E1RVIF isueL~ N.RC %1z~r-appfj.Ied UNKVR1iP-100-A 7R, 'Updalvd
Aseý:rititt:t ki De Fractule 7u~jhneSS fi 1adil~tk StSitlneSS Steel fUg' BWi COfe hOdS

RAI 7F0:i, F?,' Pht- NFr* t,11 Khu r .H'Twihm h~ Kt. n IrK mlolrrfihrm', vit exposure o aO neutron
fuenma 'iafue pq~t. lo or greater than I X 1C~ mcmý (E P-1 M,0,V)ý thEr BhR'vP- I O-A.TR

id~enifiled kler 1ractur lughne'ss value 1han thial of the valtie recorted in .Ai:%erdlix C. or' T
5v1~VlRVP-76. Due ng a LF4 pewd, cofet ýhroud vkId, ýamd base mealf.-l may be ew#poýed 10
neutre fluenLV valzcý utf I X 1 nC rkwi ýE -, I M:V oi gloaef.v Sirloo the ii 'epeclion
frequeny in th~e MNRVIIR7 6 TR ýs basseo on fracture eloughness values N. ite are not con~lt~tlit
voilh TR B1jVRVIP-1100-A.. the NRC utaff racluatted thait the BWR VIP icavatumic the in'p~elion
Poequericy and !wweg that 21- ýpetcified in TR &vVR'AP-76, Appe~ndix C, Secilon 3.
7ho BV'iR VIP i-i e.ý lesdamee le RX Tlj LR)2 sltetd thstat ~l1hte fire of leuance Of 7R
MNR1VIP-76, Ifu f~tlehe.'.ilvigy ter doelemi-inrg oiaolk glo'v4h late's in selsiiness Steel niaLf(Wa
vith an exixosý e to a neutron flu~efre v'alue ez:Lý-3I to or grealer than I X I10' Wcrni (E > 1 MeV)
Vas riot esta Iihshc- . Hak,*ever, sinc*e that [;tý4M1 thi elhodoloqý .,,s reviewed a&M a plroved byy

the NRC vatf in IR SRliI, R esladInternals, Projeol. Crack-GrOv~h Rates in
Irrv-e -jt- D oAR Stainless StevInternal;Convrrloents, :A0AM9 Accnlsiom No. NILC5207Ol 25f'
and ii the BWVRV '- IUD,)-A UTR ,AfDA.QX Acoesslcln No. ML-0406VJ-770. The swRvhP stated
that 2 wit inco(V.,ate the crack gfo%ýth rate evalualions, spe~orled In tte MIVRVIP-0 and
BWvWVlP-I'C-A I Rs, inT 1 A~lVIP-7t, andi W1i develop generic nspecsein rwals to core
shr"Wodelds that are ex~posed to amoutron fiuen.o ,aluo equial toorg L4ater thani
I X Co nmecm: (E , I rMovI, SinCe Mhe eV3kifiliOnS Of corck growtYh rates in clore s oktd
asserroiyv~ le oPMe.iOUInily accepted 0V the tNRC slaff, the NR(. scne~t' this resýp-.nse and!
consimris, mat its, r~rncerm reiate. to R;P A biLR ý*2,i resolvedi. The applir.a rts sIreference
the NR-- slaff-approeje MVRVI' 1-99 and &,'..VRVIP-1 00-A T's In their Rvl conmponeris AmP.

3ý4 Yl . Lrn)44e Agimg A.natký,@

Criteria developed in BWFýA'v P-711, Apririlx K farI ktenifforv; ILAfi* zinrrc 'e~irith <=ra
i~hraud lrltigril-v rcaii; lons, or wol~e rn discroe--cI in S lion 2,0,:, nvt r SE, The NRC
!stmff In.- rnvirmwtd the qukt.-nco providmi for idcnlif)-irn.3.:uh TIA.As eind h,-3!: concluded thzo, Kf
;:plant-sprcificanalyzi rmect ill six aitcrin zpcilcd in Smelion 2.0 ef trlh S17. tlýr anl-tM

be conside rod a TLA for LR and vMu need t,-i he eva lirtecl bv, the ,~i~rp4ni a p lan-socifir
ba~is Hance. th N R'C niaff appeavar of the frima-work giv~en in MVITdlP-70, Appendix K for
the idr~iric~tion zef care shroud re-zled TLA/t-.

4.0 CONCLUSON

The N RC staff hao rryi m~d Appw- P K of TR MRNA PiRT :,ubrfttd by fte BWRVIP, On thP
bass- of its review, as w- t fort" a oo'e, tze r, RC staff concludes t Nt the Appendix K of
SWAVlP-6 TR pro-.des an accepiabloý lentonstraticm thal BVORVP merrmber kit ififis
raerenc.'ng this TR O~ll adequatel ry manage the apir~j affects of core shroud componients vvthin
Vime scope of tie TR,, ý%+M the e"-ception of the noted license ranpO%%~ta applicant action itemns sq.t
forth in~cin4,1 P & tnl thnru ir, roa-itona isuirzinco 1hnr thn -.ore nmudwH
rompomnent %N41 prforsrm their inlnnned furictiore. in ao=,rdanzo with the CLB duiring liti periud
rt. extproed oppraticri
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kiy 5XA/FTV1Pmeirntbr Ut.illy irmiv rorcronmm this TFR in an LRA [a safl~y th rlxjuilowtc's of:

I I Regutstirt IC CFR 55A.21iia)3) for denltona~r~sir tlv~t tMe ertects or agii on mhe vof-L- shroud
cvhipomm.tý %%thb'i 1he suo-je or this. TR Wit be asdequately ivayiaged, and

2) Rgulatin 1 C 1CFR 54,21%-t I 1 fui ccrrnjrv~tu,1ing the mpptoprial finding;s riagaidng thu

The N RC. staif atso conc~.jdes. tat. ucon cornoletion of the reneqmea at~iL~ant action iterns s~et
forth bitSciicn 4.1 beIavv, referondrin this TR in a n LRA ar-d suri-,arizing In a FSALR
9LpUorPD~r~h,th ..NOAPS WU the% TILAA evaiuAL-IfS (uflairwLd in Nfiis TR v~iII proVidt- the NRC Slaff
,ý4,th suiricient Intormation to n'.ae Me flndifigs required bj Se-ctions 5'a:t and l:I(2p. for
comporwant:5 v~thii 1he %oceo of Ihi5 TfR.

4.1 LIR Ae1ioh H&It-kS

The tottovdng are LtA. actiom irerns lo be ad es-sed In the ptani-spe-cilic LRA whien
imci~rporalin2 TO 1;,NVI 1--716 In a ienevweI a prolca~ir:

r:, Tine tRA is to cornrmit to rvograms descrt-ed as nosa ry in TR ErW'ip-76 to
imnag~e The effectssiA aging on the furrctionslitý of the core swo ud ass~embly dt~ng tt*
period or extende-d op~eration. LR applimnants %WtI be resporaibl for describing arr sc
comm-merrts and don'lriiirl. how such oocrfn'Imnrtsvm W6 twecorolled. A.ny do Astions.
from the APAPs Ye,1hin TR EAIVRVIP-, 6 described as necessary to m3anage the effects of
aging s' riing the perio d -.0 exterded operationi and to mairds in the fu.nct1ionality of the
core SVhrotl~ c'inpone mts or oth~er inom'rnatrion proEonld mn INe TR such as rnater~as Mi
cinnstg~icrion. rrrdsl te iderrtifed &e the -invel applicant arid evatuated on a plant-
specitc basis in accordance 4¶th 10 CFR 54.21~ (MfSi ad ci.

2:, Regutshjon 10.F'R 64Ži1 d: requiros, that an FW ARsipplernent Wo t1he fho~itV oontafri a
stimmar', descriptlcon of Ihe prograrns a ni ac*i(ýas for managirl the eff e-ts of aging
ari.-tIh evalwiijon r~i TLA.Ar, for Ohe pario-k of" iondqd qoprzaticn, ThosP LR appica ntr,
refnrencingj ihe~ WA~VIP-763 TR for tha care shrcud miust ensure thi the progriumrs and
afiyinu s pncificud;-! naceoa~ri in ~tl.o I131ORVIPJ76 TR aresmm.rMy dezrribei in the
FSAR mg~pknmarA

3~Rcqutatinn 10 CF:R 54,22 requirm!u ihnt with ippic-mion far 4.R af~U ny TS chalngea,
Mmd the itistifiralion fcur Ihe ciranpr:n, -w; additions noccassury w o n'rage thin cdfcrl of
agitug -uring lho pcuiud c4 oxtundad opuz.atiin arparl oFl ih ronewral appliication. Ini
Appeundiw. K of TR MvUiMlP-78, tho BWARVIP -,.1-Iod fliat there ate' rx Louorj: changes or
;mrfiutkins. to T$sz a iadith the core *hroritl ns a Nsiutt of uke MflR and tt~,t itle IR

np~picrtnt MIi proi.-ift the ri:s1ifir-atizin ior pha nt-pr:A cchanger, cor a-Mit~on~s. Throse LR
Ppplicants referencing TR eARVIP-76 lor the core shr~oud Tmusi ens:ure th'at the
inspection suav-toZy describel in TR, WrOAIiP-76 dolas notcrl~~t or res-ult in an~y
chatg~es to 1h6O 78s, If TS charigs do~ reswi.l then the L R appkiant must ensiwre thai
those changes are findvided in its a pplic~ation for LR.

4' Thn, appki nti *ihal vifcoanro fte NRC 5ff 1 rprr.mos TR:!7 ~WAAR 1 4-A. BINRVIP-~9
(wh R 6 app ro vc d a nd MR V IP - X) WA i n the-ir RVi cmpen n ,.r-1s: AM R T he aPp I i ckintI.
shall make a stmterent in trier L RA~s, that the crack gron~h eate evatiuaI ins. and Irastlure
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toughmss valuots spec~ifid in tbone reports rhaII be usod F~v cracked care shroud vId~s
that iar c.xpafe to tFL rautrari fluencc value-- tha1 aro tpýcftcd in lHcra TR!;. The
apo-wailts shall Colirii'm that they w.A1l hr~or~orak aýny emefging inrt~ecttonguid Tearf
dL'vehuied by the YI7 VP lot theseevls

5ý LR aplizan1 hit; that a vc ctasi ou&'MIh tie rod repaim !shall rrako a jtamenwt in their
AJPN ' mj~1~ th Cho' RVI rnrrVir'nfqt'f rhr ffiny Ka--- -aluIii-d the ir-lriplcton-s of
the Hatch Unt 1 tie rt:4 repair crackin; on their kint and incorporsted fevised ins.PeChio
gu~jlines. it any, develooed bvi the BWR VIRP

Be Tho N RC sI;A!Y* guidirfoe i0 TabkIV i 1i Or We GALL Rep,. t Iiests ht,. pollenfalty,
apc~eoaole aging effeels (t-e.. in asdi~n 1o cr'acirngi lr gie~ferkc IWOR reavtr vessel
inltr naiI compore rwfls Oincuding MIR core' shtroud a±ndcore sihroudI reapir asemb~y
oopneis tlvjw art, iVode rrtomrLN-h Slai'ItILSS Sl~el. (ir lLJ~ifI C.ASS) Ofi nrfi6L4 alloy:
(l1ý Ioso o.4 frriteou due U~ pthrig and Lrevicle i~oneaion (Ref er I0 GALL AMR lV.Zl-165.
aryJ (21 cunrulalive Wai~uiw darrf~ge Mertr 1o GALL AM~R tlern IV.81-i4). ETII LR
apoJiosnts. v.ll need to asess their designs ta see ir the gervefc guidelines, for managing
cuin~italil la86gue (Is, age in GALL AMR~ rlem.W.W~-1 and !of me rvgen'evnI loss ot
ry-aterial due o 10 uIing and cre-oice corronsion in CALL.AMR IVSI-1 are appfoatle 1o the
designr a1 theo- core shroud oompo#1en1s (ir'c2lwing welds) and any core shroud repair
assent~Iy-ronorent5 that have been Installed Mirsligh a dIesign mod~lication oft lh
Plant~. Ir these aging all' e-,ts are a p~icable to the design of these comportnts as a r esult
of ewps~g lhemn to a rear-lor coolan RI,,-h intograed neutron Clue. on~ronme nt,
applicants for licierse rew~peml weill need to: e V ident'y the aging effects as agfing effects
requiring wne-jn-wimnt iAE~rMj for the core shrouds. sindor their core shroud repair
asseonrrly cor~npornts if a repair des~jn mdificatio~n hMs be~er ýýmpleftvnted.. and (2)
ide ntity the s wific aging nrrenagerrent progrartns or tirm-limitez agin~g anirflyse that. v%~ll
be used to rnar,,ge theese a.ing elfects during !he period or eten ded o-e ration. Refer
to Licemse Renevml -Applicant A.rtion item 7) f,,, additional guidanco on ~ienithy-ng the
AERN~z for "toe shrouId conrp~onertI5 or ýoro shro-ud vep~iir as~een1lyconmpc.nents that
made frorr rnale nab other then slibes f~i ncluding CASS-r or nickel kllloy.

7) Far DWAR LRAr, 1cdi~cati--n of AERMr, for core nhrmid cxompp1onlri Dr coe~rorr?**fi
re-pair z5senmbly cc:rnpamncni! that are made frtrim nmteriaI alhcrr than ntainless steal
(inclu~in t CASIS) or niclorl ;foy %%ill narvffi o be a~ddrewcod on a phi ni =pdc~i-i hosi~ that
ir, r:.nnr~i 5ntt 1h N~ote orniai ý.rhprna far pl-,nl-iperific APAR nm* 'in tain~t NRC-
appraomd wor~nn TR N FI9 10,

SLR 3;pii~n~~hl ca Wn cnca1 ufim !he. NRC t~ff appici.md topý--aI reportsWAR O'YVP'-99 and,
MlRMP-IDD-A ih tht:4 R'dI corpanpronts AMP.AP ;3!sffuc=;cd inl %econ 3',3 oft his SE.

.5D REFERENCFS

N ruclear Energy nttt Report. t4El 95- 10. Revision 0, industry Guideline, for

ImplemeDnnting the Requinrcrm4s 0 10 C FR Pirt. 5,4 the license renevial rule.

21 NtlWtR'ýý WO 34. N%, PR Rezvlar P r r, utjrae Vose II ni er ni ý L icn n., ( R on o~wI f;d u stri

Roport. Ravis-ion 1, Winn R~

xliii
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4. NfRC Geiw-ri( Letter 94-03, 'Intergianuta sir S~s cotiosion CIakog or Cuie Shrouds in

Attachrnwnt: Res'tulin of ConinmrI* on Craft Safety Evltuiatko,n
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REPORT SUMMARY

The Boiling Water Reactor Vessel and Internals Project (BWRVIP), formed in June 1994, is
an association of utilities focused exclusively on BWR vessel and internals issues. This
BWRVIP report provides guidelines for inspecting and evaluating BWR core shrouds. A
previous version of this report was published as BWRVIP-76 (TR-1 14232). This report
(BWRVIP-76-A) incorporates changes proposed by the BWRVIP in response to U.S. Nuclear
Regulatory Commission (NRC) Requests for Additional Information, recommendations in the
NRC Safety Evaluation (SE) and other necessary revisions identified since the previous
publication of the report. All changes except typographical errors are marked with margin bars.
In accordance with a NRC request, the SE is included in the report and the report number
includes an "A" indicating the version of the report accepted by the NRC staff.

Background
Core shroud cracking, first detected in 1990, has been found in a significant number of BWRs.
As an initial response in 1994, the BWRVIP developed guidelines for inspecting circumferential
welds (BWRVIP-01). Subsequently, additional guidelines were developed for re-inspecting
circumferential welds (BWRVIP-07) and inspecting vertical welds (BWRVIP-63) in repaired
and un-repaired shrouds. The recommendations in each guideline have been modified somewhat
in the intervening years based on industry experience and evaluations performed by NRC.

Objective
To combine inspection recommendations in the three previously published guidelines into a
single, comprehensive report.

Approach
A focus group was formed to oversee development of the new Guideline. Once an initial draft
had been prepared, the focus group reviewed it to ensure that it was comprehensive, accurate,
and straightforward to implement. Review comments were incorporated, and the Guideline was
reviewed by a broader cross section of utility experts. Additional improvements were made
based on this final review.

Results
The Guidelines represent an integrated approach to inspecting BWR core shrouds. Schedules and
techniques are presented for inspecting circumferential welds, vertical welds, and ring segment
welds in repaired-and un-repaired shrouds. Guidance also is included for inspecting repair
hardware in repaired shrouds. In addition, flaw evaluation methods are included for evaluating
any degradation found during inspections.
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EPRI Perspective
When implemented by utilities, the combined inspection recommendations in this Guideline will
ensure that core shroud integrity is maintained with respect to all essential safety functions. The
recommendations in this report supersede the previous recommendations in reports BWRVIP-01,
BWRVIP-07, and BWRVIP-63.

Keywords
Boiling water reactor
Flaw evaluation
Inspection strategy
Core shroud
Stress corrosion cracking
Vessel and internals
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EXECUTIVE SUMMARY

Cracking has been detected in the vicinity of core shroud welds at several domestic and overseas
boiling water reactors (BWRs). Visual(VT) and ultrasonic (UT) examinations of the shroud
weld areas have detected indications in both horizontal and vertical welds.

In June 1994, the BWR Vessel and Internals Project (BWRVIP) was formed to address integrity
issues arising from inservice degradation of core internals, including the core shroud. Since that
time, the BWRVIP has published four reports which present guidelines for inspecting and
evaluating core shroud integrity. Those reports are:

* "BWR Core Shroud Inspection and Flaw Evaluation Guidelines, Revision 2 (BWRVIP-01),"
October 1996

* "Guidelines for Reinspection of BWR Core Shrouds (BWRVIP-07)," February 1996

" "Shroud Vertical Weld Inspection and Evaluation Guidelines (BWRVIP-63)," June 1999

* "BWRVIP-76: BWR Core Shroud Inspection and Flaw Evaluation Guidelines," November
1999

BWRVIP-76 combined the guidance of the first three reports listed above and, in addition,
incorporated information from NRC reviews and safety evaluations. The report defined generic
acceptance standards and inspection intervals for horizontal and vertical welds in repaired and
un-repaired core shrouds, and procedures for determining plant specific inspection intervals
when the generic acceptance standards are not applicable. It also included generic inspection
intervals and acceptance standards for radial ring welds, repair hardware and repair anchorages
in repaired core shrouds.

The report incorporated several changes to the initial three reports. The changes included:

* Increasing the inspection sample to 100% of accessible regions for all required Category B
weld inspections (limited inspections to verify that sufficient uncracked weld exists to satisfy
structural margins are not allowed),
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* Eliminating the distinction between baseline inspection and reinspection requirements, and
defining inspection strategies that can be used at any time for determining inspection intervals, and

* Condensing and simplifying the inspection strategies and evaluation procedures for
horizontal and vertical welds in repaired and un-repaired core shrouds, and for radial ring
welds in repaired core shrouds.

The current report, BWRVIP-76-A, incorporates changes required by the NRC safety evaluation
of BWRVIP-76 and represents the NRC-approved version of the core shroud inspection
guidelines.
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1
INTRODUCTION

BWRVIP-76 [23], first published in 1999, presented inspection requirements and evaluation
procedures for cracking that may occur in repaired and un-repaired core shrouds of boiling water
reactors (BWR). The report combined the guidance in three previously published BWRVIP
Guidelines:
* "BWR Core Shroud Inspection and Flaw Evaluation Guidelines, Revision 2 (BWRVIP-01),"

October 1996 [1]

" "Guidelines for Reinspection of BWR Core Shrouds (BWRVIP-07)," February 1996 [2]

* "Shroud Vertical Weld Inspection and Evaluation Guidelines, (BWRVIP-63)," June 1999 [3]

The report also incorporates information from NRC requests for additional information and
safety evaluations related to BWRVIP-07 [4-6]. This revision to the report (BWRVIP-76-A) also
incorporates comments from the NRC review of BWRVIP-76 and represents the NRC-approved
version of the core shroud inspection guidelines.

The remainder of this section presents background information and the objectives and scope of
the report, including a summary of changes compared to previous versions of the reports.
Sections 2 and 3 present overviews of the inspection strategies and evaluation procedures for
welds in un-repaired and repaired shrouds, respectively. Flaw evaluation methods, as well as the
bases for the inspection guidelines, are described in appendices.

Appendix A contains the core shroud design features, while Appendix B summarizes the
classification of the susceptibility of the core shroud to inservice cracking. Appendix C provides
the bases for determining generic inspection intervals for horizontal welds in repaired and un-
repaired shrouds. Appendix D provides evaluation procedures that can be used to define a plant
specific inspection interval for horizontal welds when the generic criteria are not applicable. The
bases for the generic acceptance standards and inspection intervals applicable to vertical welds
are presented in Appendix E and the weld/plant specific inspection interval evaluation procedure
for vertical welds is summarized in Appendix F. Appendices G, H, I and J provide additional
information related to flaw evaluations. Demonstration of compliance with the License Renewal
Rule is included in Appendix K. Appendices L and M contain relevant NRC safety evaluations.

1.1 Background

BWRs designated BWR/2 through BWR/6 were designed with a cylindrical core shroud as
illustrated in Figure 1-1. The shroud directs coolant flow through the core, helps maintain fuel
alignment to ensure the control rods can be inserted into the core, and, with the exception of
BWR/2s, forms part of the boundary that maintains coolant level in the core following a loss of
coolant accident. The core shroud design and fabrication are summarized in Appendix A.
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Introduction

Core shroud cracking was first discovered in an overseas BWR in 1990. Subsequently, visual
(VT) and ultrasonic (UT) examination techniques have detected cracking in core shrouds in a
number of domestic and overseas BWRs. Crack indications have been found in heat affected
zones of both horizontal and vertical welds. The predominant form of cracking is
circumferentially oriented indications located in the heat-affected zones of horizontal welds.
Limited cracking has also been observed in vertical welds.

The majority of the cracking has been identified as intergranular stress corrosion cracking
(IGSCC). Irradiation assisted stress corrosion cracking (IASCC) has also been observed in the
core beltline region (weld H4, see Fig. I-1). The shrouds are fabricated using either Type 304 or
Type 304L austenitic stainless steel, and cracking has been detected in core shrouds fabricated
from either material.

Initially, BWR owners were apprised of the cracking through GE SILs and RICSILs and NRC
Information Notices [7-11]. As a result of an increased number of detected shroud cracks, the
BWR Owners' Group (BWROG) in April 1994 published a report entitled "BWR Core Shroud
Evaluation" [12]. This report provided a conservative, generic screening methodology to
evaluate core shroud flaw indications on a plant-specific basis.

In June 1994, executives from domestic BWR owners formed the BWR Vessel and Internals
Project (BWRVIP) to address integrity issues arising from inservice degradation of core
internals, including the core shroud.

In July 1994, the NRC issued Generic Letter (GL) 94-03 [13], which required all BWR licensees
to inspect their core shrouds at the next scheduled refueling outage. A plant-specific safety
evaluation also was required to support continued operation of the plant until the inspections
could be performed.

In response to GL 94-03, flaw acceptance criteria for horizontal welds in un-repaired shrouds
were submitted to NRC in reports "BWR Core Shroud Inspection and Flaw Evaluation
Guidelines," September 2, 1994 [14], and "BWR Core Shroud Inspection and Flaw Evaluation
Guidelines," Rev. 1, March, 1995 [15]. These guidelines grouped core shrouds into three
categories (A, B, or C) based on the expected susceptibility to cracking. The basis for defining
the core shroud categories is summarized in Appendix B.

Welds in Category A core shrouds (those judged unlikely to experience cracking) were exempted
from inspection. For Category B shrouds (those judged mildly susceptible to cracking), a sample
of horizontal welds (H3, H4, H5 and H7) were required to be inspected. For Category C shrouds
(those judged to have potential for significant cracking), all horizontal welds (HI through H7,
inclusive) were required to be inspected. The inspection scope for each weld in Category B and
C core shrouds was to cover sufficient weld length to ensure adequate structural integrity.

The results of the NRC review of these documents were presented in Safety Evaluation Reports
issued on December 28, 1994 [16] and June 16, 1995 [17], respectively. During this time several
BWR owners implemented repairs to the core shrouds.
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Introduction

On February 29, 1996 the BWRVIP submitted to the NRC "Guidelines for Reinspection of BWR
Core Shrouds (BWRVIP-07) [2]. The purpose of this report was to provide a uniform industry
approach to reinspection that would ensure the structural and functional integrity of repaired or
un-repaired core shrouds. The NRC reviewed this report, and requested additional information
[4, 5]. Responses to the NRC requests for information were provided on October 21, 1996 [18]
and November 26, 1997 [19]. Based on these responses, the NRC, on April 27, 1998 [6], issued
Supplement 1 to the Safety Evaluation "Guidelines for Reinspection of BWR Core Shrouds
(BWRVIP-07). The safety evaluation accepted the industry inspection strategy and evaluation
procedure, subject to some industry actions. Finally, on November 7, 1999 the NRC issued errata
[22] which affects reinspection requirements.

A significant change made to the inspection guidance as a result of the NRC review of
BWRVIP-07 relates to the amount of weld that requires inspection. BWRVIP-07 required only
that inspections include a sufficient length of weld such that the amount of uncracked weld at the
next inspection would provide structural integrity for the shroud. Guidance in BWRVIP-76
requires that "all accessible" portions of the weld be inspected.

In 1999, the industry completed the report "Shroud Vertical Weld Inspection and Evaluation
Guidelines (BWRVIP-63)" [3]. The report described the inspection strategy and acceptance
criteria for vertical welds in un-repaired and repaired core shrouds. It also included the technical
basis for the acceptance standards and provided weld-specific evaluation procedures for
conditions where the acceptance standards could not be met.

BWRVIP-76 was published in 1999 and combined the guidance in BWRVIP-01, BWRVIP-07
and BWRVIP-63. The current report, BWRVIP-76-A, revises BWRVIP-76 to incorporate
information from the NRC safety evaluation of BWRVIP-76.

Utilities have been inspecting shroud welds in accordance with BWRVIP-76 since its publication
in 1999. All plants have performed baseline inspections and most have performed at least one
reinspection. The majority of plants have found some cracking on horizontal welds and a few
have found cracking on vertical welds. In several cases, the cracking was significant enough to
warrant installation of a repair.

Plants with repaired shrouds have also inspected the repair hardware on a periodic basis. For the
most part, these inspections have not indicated significant degradation in the tie-rod hardware. A
notable exception, however, is a crack discovered in 2005 in an upper support bracket fabricated
from X-750. The root cause of the cracking was determined to be related to a design deficiency
and actions were taken to ensure that similar cracking does not occur at other plants. No change
to the published inspection guidance was deemed necessary.

The inspection approach described in the BWRVIP-76 guidelines has successfully managed
shroud degradation for over a decade.
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Introduction

1.2 Objectives and Scope

The objective of this report is to provide a regulatory accepted, unified industry approach for
inspecting horizontal, vertical and radial ring welds in repaired and un-repaired BWR core
shrouds, and repair components and anchorage in repaired shrouds. This approach will ensure
that the structural and functional integrity of the core shroud is maintained, while the impact of
core shroud inspections on plant outage schedules and plant resources is minimized.

The unified approach described in this report includes:

* Generic classification of core shrouds according to the potential susceptibility to IGSCC
based on years of hot operation, core shroud material, and mean coolant conductivity during
the first five cycles of operation,

* Simplified guidelines for inspection of horizontal, vertical and radial ring welds in repaired
and un-repaired shrouds, and repair hardware in repaired core shrouds,

* Generic definition of inspection location based on the shroud classification,

* Generic definition of inspection interval based on the shroud classification and inspection
results,

0 100% inspection of accessible regions for all required weld inspections,

* Definition of plant specific evaluation procedures for determining inspection intervals based
on inspection results, and

* Change in shroud classification based on hot operating time or inspection results.

The inspection guidelines are provided in Sections 2 and 3 for welds in un-repaired and
repaired core shrouds, respectively. As indicated in these sections plant-specific analyses can
be performed for a given weld or for the entire core shroud based upon specific metallurgical,
operational or fabrication data. General guidelines for these analyses are provided in Appendices
D and F of this document for horizontal and vertical welds, respectively.

The inspection criteria provided in this document are intended to allow all BWR utilities
to develop appropriate and conservative plant specific inspection plans. The Assessment
Committee plans to monitor the results of all core shroud inspections so that new information
obtained from these inspections can be factored into subsequent revisions of this document, as
appropriate.

The recommendations in this Guideline provide inspections necessary to ensure shroud intergrity
for continued safety and replace the inspection recommendations of GE SILS. However, SILS
may contain other information relative to operational performance and field experience that may
assist licensees with investment protection, cost management and optimization of operational
performance. Each Licensee should review the current SILS, and stay cognizant of any future
changes, for information that may affect reactor operation or performance.

1-4



Introduction

1.3 Definitions and General Notes

Following is an explanation of some of the terminology used in this report.

Surface techniques: Surface techniques are inspection techniques that interrogate only the
surface of a material and provide no information regarding the depth of observed cracking.
For the purpose of shroud exams, these techniques are practically limited to eddy current (ET).
Surface techniques do not include visual exams.

Two-sided exam: When used with respect to a visual or eddy current exam, the words "two-
sided" refer to an inspection that interrogates both the ID and OD of the shroud. When used with
respect to a UT exam, the words refer to inspection of both the upper and lower (or right and left)
sides of a weld conducted from either the ID or OD of the shroud. These guidelines typically
require two-sided inspections. In some cases, two sided visual exams or volumetric exams will
be extremely difficult or impossible due to access limitations. In such a situation, a one-sided
visual exam is sometimes allowed. Disassembly of reactor components is not considered
necessary or appropriate in order to obtain access to both sides of a weld. However, fuel should
be removed as necessary if such action provides access to the ID for inspection of these welds.

Average crack depth: Average crack depth is calculated in two different ways in this report.
One method is used for calculating the average depth of an observed crack for the purposes of
assigning an amount of assumed cracking in an uninspected region (see, for example, Appendix
D). A second definition of average crack depth is used for the purposes of evaluating whether a
weld satisfies certain general acceptance criteria (see, for example, Sections 2.3.3). The
difference between the two methods relates to the length of weld over which the average is
calculated.

Accessible length: For many welds, this guideline requires that "all accessible" portions of the
weld be examined. The intent is that the inspection should not be limited to an inspection of only
a sufficient length of weld to confirm adequate structural integrity. Rather, a conscientious effort
should be made to determine the condition of the entire weld by inspecting as much of the weld
as possible given practical limits based on interferences experienced by the selected inspection
tooling. It is not necessary to supplement the selected exam type with other techniques in order
to obtain additional coverage although, in some cases, such action may result in a longer
reinspection interval.

Repaired shroud: A "repaired" shroud refers to a shroud in which one or more horizontal or
vertical weld(s) has been structurally replaced.

End of Interval (EOI): The EOI (or reinspection interval) is the time at which a particular weld
needs to be reinspected based on the generic acceptance criteria in this report or on a plant
specific evaluation._Note: The EOI determined by either generic acceptance criteria or by plant
specific evaluations may be exceeded by a maximum of 3 months in order to coincide with a
plant outage.
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1.4 Implementation Requirements

In accordance with the implementation requirements of Nuclear Energy Institute (NEI) 03-08,
Guideline for the Management of Materials Issues, the inspection recommendations in Sections 2
and 3 of this report, the reporting requirements in Section 4 and the flaw evaluation procedures
referenced in those sections are considered to be "needed." The remainder of the report is
provided for information.

Shroud Head and Separators

Figure 1-1
Typical BWR Core Shroud

1-6



2
INSPECTION STRATEGY FOR WELDS IN
UN-REPAIRED SHROUDS

2.1 Overview

This section presents inspection and evaluation strategies for horizontal and vertical welds in
un-repaired core shrouds. The inspection strategy makes no distinction between baseline
inspection and reinspection. The inspection scope, procedures and interval, and the
evaluation procedures are the same regardless of the time at which the inspection was or will
be performed.

The inspection strategy for un-repaired shrouds depends on the material, coolant
conductivity, and operating time used to define the shroud categories identified in Appendix
B. A summary of the shroud categories and an overview of the associated inspection
requirements are presented in Figure 2-1.
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2.2 Inspection Strategies for Horizontal Welds in Un-repaired Core
Shrouds

Figures 2-2 and 2-3 present the inspection strategy for horizontal welds in Category B and C
shrouds, respectively. Either the generic acceptance standards in Figures 2-2 and 2-3 or a
weld/plant specific evaluation procedure can be used to define the inspection interval as
identified in the figures. The bases for the generic acceptance standards and inspection
intervals are presented in Appendix C, while the plant specific evaluation procedure is
described in Appendix D.
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Inspection Strategy for Welds in Un-repaired Shrouds

2.2.1 Overview of Inspection Approach

L[___________ ______________________[___________________

~1

Content Deleted -
EPRI Proprietary Information

]] TS

2.2.2 Inspection Techniques
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2.3 Inspection Strategy for Vertical Welds in Un-Repaired Category C
Shrouds

2.3.1 Overview of Inspection Approach
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2.3.2 Inspection Techniques
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Inspection Strategy for Welds in Un-repaired Shrouds

2.3.3 Inspection Strategy

This section presents the inspection strategies for vertical welds in Category C un-repaired
BWR core shrouds.The inspection strategies are discussed below and are summarized in
Figures 2-4 and 2-5. These strategies are applicable to vertical welds lying between
horizontal welds HI and H7.
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2.3.3.1 Screening of Vertical Welds in Un-repaired Shrouds

Structural evaluations have determined that shroud integrity can be demonstrated in the
presence of vertical weld cracking, given that cracking in intersecting horizontal welds is not
significant. Consequently, the inspection of vertical welds in un-repaired shrouds is
applicable only to Category C shrouds, which are shrouds where significant cracking either is
anticipated or has been detected. In this instance, the vertical welds that are to be inspected
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Inspection Strategy for Welds in Un-repaired Shrouds

are determined by a screening of the cracking detected in horizontal welds located at each
end of the vertical weld.
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2.3.3.2 Inspection Requirements for Vertical Welds
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2.3.3.3 Acceptance Standards for Vertical Welds

F
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Figure 2-1
Core Shroud Classification, and Vertical and Horizontal Weld Inspection Programs for
Un-repaired BWR Core Shrouds
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Figure 2-2
Inspection and Inspection
Shrouds

Interval for Horizontal Welds in Un-repaired Category B Core
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Figure 2-3
Inspection and Inspection Interval for Horizontal Welds in Un-repaired Category C Core
Shrouds
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Figure 2-4
Procedure for Screening Horizontal Welds to Define the Inspection Scope for Vertical
Welds in Category C Un-repaired Shrouds
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Figure 2-5
Acceptance Standards and Inspection Interval for Inspection of Vertical Welds in
Category C Un-repaired Shrouds
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Table 2-1

Core Shroud Inspection Intervals for Category B and C Plants in years (time above 00F
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3
INSPECTION STRATEGY FOR WELDS IN REPAIRED
SHROUDS

3.1 Scope

This section presents inspection and evaluation strategies for horizontal and vertical welds,
radial ring welds, and repair components and anchorage in repaired shrouds. The inspection
strategy described here makes no distinction between baseline inspection and reinspection. The
inspection scope, procedures and interval, and the evaluation procedures are the same regardless
of the time at which the inspection was or will be performed.

Inspection of repaired core shrouds is intended to provide confirmation of the continued integrity
of the repaired shroud. The inspection requirements in this section are applicable to shroud
repairs that meet the BWRVIP Shroud Repair Design Criteria [20], with any exceptions to those
criteria specifically approved by NRC as provided for in that document.
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3.2 Overview of Inspection Strategy for Repaired Shrouds

An overview of the inspection strategy for horizontal and vertical welds in repaired shrouds is
presented in Figure 3-1. [[J
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Inspection Strategy for Welds in Repaired Shrouds

3.3 Vertical Welds in Repaired Shrouds

The inspection requirements for vertical welds in repaired shrouds are discussed below and are
shown in Figures 3-2 and 3-3. The guidance presented in Section 2.3.3 for the calculation of E0I
for un-repaired shrouds is also applicable to repaired shrouds. Any vertical weld that intersects a
repaired horizontal weld will be evaluated as described below.
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3.4 Inspection Strategy for Radial Ring Welds in Repaired Shrouds

For repaired shrouds, inspection of certain ring welds may be required because the rings may
provide structural stiffness and/or lateral load carrying capability.,[[
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3.5 Repair Component Inspections (Repair Assemblies and Other
Components Added as Part of the Repair)

Inspection requirements sufficient to ensure the continued integrity of the repaired shroud shall
be developed by the utility. The development of these requirements shall consider as a minimum
the generic guidance in this report and plant specific recommendations obtained from the repair
designer.

[[I ___ __________ __ ___________________________ ______ ________
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3.6 Repair Anchorage Inspections
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Figure 3-1
Overview of Inspection Requirements for Horizontal and Vertical Welds in Repaired Core
Shrouds
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Figure 3-2
Inspection Strategy Options for Vertical Welds in Repaired Shrouds
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Figure 3-3
Acceptance Standards and Inspection Intervals for Inspection of Vertical Welds in
Repaired Shrouds
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4
REPORTING REQUIREMENTS

Reporting of inspection requirements, flaw evaluations, etc. shall be in accordance with
BWRVIP procedures as described in the most recent version of BWRVIP-94 [24].
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A
CORE SHROUD DESIGN

A.1 Design

As illustrated in Figure 1-1, the core shroud is a welded assembly typically composed of three
austenitic stainless steel cylindrical shell sections and three rings. The three rings are the shroud
head flange, top guide support ring, and core plate support ring. The top cylindrical shell
(between welds H1 and H2) connects the shroud head flange to the top guide support ring. The
longest cylindrical portion (between welds H3 and H5) connects the top guide support ring to the
core plate support ring. The bottom cylindrical shell (between welds H6 and H7) connects the
core plate support ring to the shroud support cylinder. The shroud support legs are located at the
bottom edge of the shroud support cylinder (a few plants, supported on the cantilever principle,
do not have support legs).
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B
CRACKING SUSCEPTIBILITY FACTORS AND CORE
SHROUD CLASSIFICATION

Note to BWRVIP-76-A: Some of the information presented in this appendix has been superseded
by more recent findings. The appendix has been left in its original form for historical purposes.

B.1 Cracking Susceptibility Factors

Cracking susceptibility factors were determined to identify conditions that likely would result in
cracking near heat affected zones of welds in BWR core shrouds. The susceptibility factors are
used to define inspection requirements that ensure adequate margins will be maintained between
inspection intervals.

The pattern of cracking indicated from field inspections appears consistent with the stress
corrosion cracking (SCC) susceptibility criteria (Water Chemistry, Material Carbon Content,
Fabrication History, Neutron Fluence and Hot Operating Time) described in SIL 572, Revision I
[B-1] and the BWROG report [B-2]. A brief discussion and summary of the variables that can
influence susceptibility to SCC are presented in the remainder of this section.

B. 1.1 Fabrication History
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Cracking Susceptibility Factors and Core Shroud Classification

B. 1.2 Neutron Fluence

I'll _____________
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B. 1.3 Water Chemistry

Extensive SCC testing has shown that SCC initiation and growth are strongly dependent on the
electrochemical corrosion potential (ECP) on the surface of a component. ECP depends on the
level of oxidants, such as oxygen and peroxide, in the reactor water. However, there is no
historical database of ECP or the levels of oxidants at the shroud surfaces, so ECP cannot be
used as a factor for susceptibility grouping.
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B. 1.4 Material Carbon Content
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B. 1.5 Hot Operating Time

As with any stress corrosion phenomenon, the frequency and extent of core shroud weld
cracking would be expected to correlate with hot operating time. Plant data for hot operating

time, defined as the time spent with reactor coolant above 2000 F, is not readily available.
Consequently, SCC susceptibility was correlated with on-line years, which is a close

approximation of time above 2000 F.

A plot of extent of circumferential cracking versus on-line years is shown in Figure B-2 with
fabrication form as a parameter. RI
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B.1.6 Conclusion

Based on the preceding discussion, several conclusions can be drawn from the available
inspection results relative to the susceptibility grouping factors:
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B.2 Core Shroud Categories
Based on the information presented in Section 2.2 the following core shroud categories have

been defined for developing inspection strategies for core shroud welds.
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Figure B-1
Extent of Cracking versus Mean Conductivity for the First 5 Cycles
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Figure B-2
Extent of Cracking versus On-line Years
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C
BASES FOR INSPECTION INTERVAL: HORIZONTAL
WELDS

Note: The evaluations presented in this section form the basis for the generic shroud horizontal
weld reinspection intervals in Table 2-]. Since these analyses were performed using a fracture
toughness of 150 ksi •in, the application of Table 2-1 is limited tofluences less than or equal to
IE21 n/cm2. The evaluations in this Appendix should not be used as the basis for plant-specific
evaluations. Plant-specific evaluations for horizontal welds should follow the guidance of
Appendix D.

C.1 Introduction

The objectives of the core shroud inspections are to determine the extent of crack growth in the
shroud welds during the preceding operating interval, and monitor the structural integrity of the
core shroud. These objectives can be accomplished by defining inspection intervals during which
existing cracks in the core shroud will not grow to unacceptable lengths.

The purpose of the work in this appendix was to perform generic fracture mechanics analyses
to define conservative, generic inspection intervals. The remaining ligament approach specified
by the BWR Vessels & Internals Project (VIP) Assessment Subcommittee [C-1] was used in
this work. Both limit load and linear elastic fracture mechanics (LEFM) methodologies were
evaluated, with the intent of examining the sensitivity of the analyses to the various assumptions
made.

A primary objective of this evaluation was focused on determining inspection intervals that are
based on near-bounding, yet reasonably conservative, input and assumptions that ensure required
minimum safety factors are maintained. The final result would be reinspection intervals that can
be used by plant owners as effective criteria for establishing whether continued operation
without repair for a predefined time interval is acceptable. A natural conclusion to these results
also would be determination of the point in time when repair is considered to be a necessity.

This appendix documents the results of the generic analyses performed, including a description
of the methodology and assumptions used. The results of these analyses provide a final set of
graphs and tables that establish the time until the allowable safety factor is reached as a function
of detected cracking.
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Bases for Inspection Interval: Horizontal Welds

C.2 Overview Of Generic Analyses Performed

This section provides an overview of the generic analyses performed as a part of this work. A
description of the work is broken down into the following three analyses: (1) calculation of
inspection intervals based on limit load evaluation, (2) calculation of inspection intervals based
on LEFM evaluation, and (3) evaluation for alternate crack growth rates.

The purpose of these analyses was to assess the minimum required ligament (Lmi.) for various
scenarios representing most BWR plants. The Distributed Ligament Length (DLL) computer
code [C-2] was used to perform this assessment for net section collapse (i.e., limit load)
methodology, and appropriate textbook solutions were consulted for LEFM methodology.

Various cases were evaluated assuming different cracking amounts to establish the length of time
until the safety factor reached the allowable value. Regions of the weld that were assumed to be
cracked were assumed to have through-wall flaws because growth and inspection uncertainty
would cause part through-wall flaws to grow through-wall in a few fuel cycles at the "upper
bound" rate of 5x10-5 inch/hour. One-half of the circumference was assumed to be inspected. Of
the remaining 50%, a portion was assumed to be cracked through-wall based on the statistical
model described in Appendix H.

Crack growth and an inspection uncertainty of (0.4" + 0.5") [C-3] on each end of all flaws were
used, and ASME Code proximity rules were applied. Six cases were assessed which assumed
10%, 20%, 25%, 30%, 35%, and 40% of the inspected region was cracked. Five sub-cases were
evaluated for each case corresponding to one, two, three, seven, and twelve 24-month fuel cycles
(assuming 16,000 hours/cycle).

The faulted condition was evaluated, and a safety factor of 1.39 was used [C-4]. Inspection
intervals are strongly dependent upon the loading assumed. Because of a wide range of
variability in seismic loading between BWR plants, a series of load levels were evaluated to
prevent the application of high seismic loading results to a low seismic loading plant.

Minimum safety factors as determined from the DLL program were obtained for each of the fuel
cycle cases evaluated. By comparing these results to the allowable safety factor required during
faulted conditions (1.39), the inspection intervals were determined.

C.3 Generic Evaluation Input and Assumptions

C.3.1 Use of Faulted Loading Conditions.
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C.3.2 Core Shroud Integrity

Generally, limit load techniques are exclusively used to structurally evaluate the condition of
shroud horizontal welds. For non-beltline welds, the structural integrity of the core shroud is
based on limit load analyses because brittle fracture of the austenitic stainless steel core shroud
material in non-beltline regions is not considered credible due to its inherent toughness.

[r[ __________
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C.3.3 Material Strength and Shroud Geometry

Limit load analyses are based on the ASME Section III design allowable stress of Type 304L
stainless steel. The design allowable stress of Type 304 stainless steel material is about 15
percent higher. Therefore, use of Type 304L strength properties is conservative.
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An allowable material toughness value, K, of 150 ksi'Jin was used in the LEFM analysis [C-i],
and the minimum safety factor for each case was obtained by dividing K~c by the maximum
calculated stress intensity factor (to yield a minimum safety factor). By comparing these results
to the allowable safety factor required during faulted conditions, the inspection intervals were
determined. Reference C-5 provides a discussion of the fracture toughness properties of
irradiated austenitic stainless steel.

In addition, structural analyses were based on a relatively small core shroud diameter of 176
inches and a thickness of 1.5 inches. A smaller core shroud diameter provides conservative
results since a given crack growth will consume a larger portion of the weld circumference
compared to larger diameter shrouds.

C.3.4 Crack Growth Rate and NDE Uncertainty
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C.3.5 Number, Extent and Distribution of Cracks and in the Core Shroud

For purpose of the generic analysis, 50 percent of the length of the horizontal welds was assumed
to have been inspected. Previous core shroud structural analyses assumed that inaccessible
regions of the welds were 100 percent cracked. This approach is considered unnecessarily
conservative and could lead to unwarranted actions by licensees (e.g., installing repairs when
repairs are not warranted). A statistical methodology was utilized for estimating the extent of
cracking in inaccessible regions of the core shroud (see Appendix H).
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The method assumes that 50 percent of the weld has been inspected, the defect rate found in the
inspected region of the core shroud is representative of the defect rate of the entire weld, and the
cracks are randomly distributed such that the probability of cracks in any region of the weld does
not depend on the results of inspections in other regions of the weld. The results, obtained from
the statistical analysis in Appendix H, are summarized here in Table C-1. The statistical method
assigned a defect rate (percent cracking) in inaccessible regions with a 95 percent confidence
level. That is, there is a 95 percent confidence that the actual defect rates in inaccessible regions
of the core shroud will be less than or equal to the assigned defect rates given in Table C-1.

Table C-2 presents the crack conditions used in the generic evaluation. The first three columns
contain the assumed as-found inspection results where the assumed inspection length is 50
percent of the length of the weld. The fourth, fifth and sixth columns list the estimated cracking
in the uninspected region based on application of the results in Table C-I to the as-found results.
The seventh, eighth, and ninth columns list the total cracking for the total length (inspected and
uninspected) of the weld, where the eighth and ninth columns include NDE uncertainty. The last
column is the annual growth rate. All cracked areas are conservativel]' considered to be cracked
through-wall for purposes of the generic analysis.

All flaws were assumed to be equally spaced and of equal lengths in a quantity proportional to
that experienced by a BWR with significant cracking. The assumption of equally spaced flaws is
conservative for a limit load solution that considers crack growth in the future in that it allows
the maximum amount of crack growth (i.e., all flaws grow from both ends the maximum
amount). Additional considerations, described in Section C.4.2, were used for the LEFM
analyses where proximity end effects are controlling for closely spaced cracks.

Table C-1
Defect Rates in Inaccessible Regions of Core Shroud Welds
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Table C-2
Crack Length Assumptions Used to Determine Reinspection Intervals
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Based on the above discussion, the assumptions and conditions used in the generic fracture
mechanics analyses are considered to result in conservative estimates of crack growth and core
shroud integrity.

C.3.6 Summary of Input to Limit Load and LEFM Analyses

The inputs used for this evaluation are summarized in Table C-3, and the cases analyzed are
summarized in Table C-4. Flaws assumed for this evaluation were all equally spaced, with a
quantity and length as shown in Table C-4.

Table C-3
Geometry and Stress Data

11
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Table 
C-4

Parameters Used
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C.4 Computational Results

C.4.1 Results From Generic Limit Load Analyses

This section presents the results of the limit load analyses, which used the methodology
described in the Section C.2, and the input from Tables C-3 and C-4.

The computational results, obtained from the DLL program using a coarse (i.e., I" increment)
mesh, are shown in Figures C-I through C-3 for the I ksi, 3 ksi and 6 ksi stress levels,
respectively. The results are presented in terms of minimum safety factor as a function of time.
The allowable safety factor for faulted conditions is also shown on the plots for reference
purposes. These plots form the basis for establishing inspection intervals as a function of the
amount of cracking detected (assuming at least 50 percent of the circumference is inspected)
based on limit load methodology.

C.4.2 Results From Generic LEFM Analyses

The inputs used for the LEFM evaluation were the same as described previously for the limit
load evaluation. The LEFM results were obtained in terms of the stress intensity factor between
adjacent flaws. The assumed allowable material toughness value of 150 ksi'!in [C-I] was divided
by the maximum stress intensity factor to yield a safety factor. The resulting safety factor was
divided by two (for reasons detailed below) to yield a final minimum safety factor.

As noted for the limit load evaluation, flaws assumed for this evaluation were all equally spaced
with a quantity and length as shown in Table C-4. This flaw arrangement provides limiting
results from a limit load point-of-view (because of maximizing flaw growth); however, it does
not necessarily lead to limiting LEFM results since flaw tip interaction considerations are
important for such a solution. For example, two long flaws spaced closely together yields a more
limiting LEFM solution than several shorter flaws spaced equally. Therefore, in order to address
this issue, several flaw configurations were evaluated as shown in Table C-5.
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Results of Limit Load Evaluation for 1 ksi Stress Level
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Figure C-2
Results of Limit Load Evaluation for 3 ksi Stress Level
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Figure C-3
Results of Limit Load Evaluation for 6 ksi Stress Level
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Table C-5 shows the LEFM results for three different flaw configurations. For each case, the
flaws were distributed differently in terms of quantity, spacing and individual length. In addition,
the solution technique chosen for Cases I and 2 is the same as that previously documented [C-I],
whereas the solution technique for Case 3 is specific to the actual flaw layout.

[[______ _________________ _______ _________
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Table C-5
LEFM Results for Different Flaw Distributions
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Figure C-4
Results of LEFM Evaluation for 1 ksi Stress Level
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Figure C-5
Results of LEFM Evaluation for 3 ksi Stress Level
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Figure C-6
Results of LEFM Evaluation for 6 ksi Stress Level

C.4.3 Summary of Generic Limit Load and LEFM Analyses Results

The final results of the limit load analyses shown in Figures C- I through C-3, and the LEFM
analyses shown in Figures C-4 through C-6, are expressed in terms of the minimum safety factor
as a function of time for three stress levels. These results provide the basis for establishing the
inspection intervals based on the stress level and the amount of cracking found during inspections.

The results from Figures C-i through C-6 were used to determine the time to reach the specified
safety factor, and the results are presented in Tables C-6 through C-8 for the three stress levels
evaluated, where 8,000 hours per year of hot operation have been assumed. It was assumed
throughout the analyses that produced these results that at least 50 percent of the circumference
has been examined, so that a large enough sample size is available to reasonably apply the
statistical model described in Appendix H. The amount of cracking is expressed in terms of the
percentage of inspected areas.
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Table C-6
Analysis Results for 1 ksi Stress Level"
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Table C-7
Analysis Results for 3 ksi Stress Level4
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Table C-8
Analysis Results for 6 ksi Stress Level'

7
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C.5 Generic Inspection Intervals

The results shown in Tables C-6 through C-8 contain the information used to define the generic
inspection intervals. The generic inspection was obtained from the results in Tables C-6 through
C-8 by capping the times at a maximum of 120 months (10 years) in accordance with the
rationale in NUREG-0313 [C-6]. In view of the number of plants with some degree of core
shroud cracking, this approach is considered reasonable and prudent, even though results of
fracture mechanics analyses indicate longer inspection intervals could be technically justified
when the cracking is less than about 30 percent and the stress is less than about 3 ksi.

The inspection intervals determined by capping the data in Tables C-6 through C-8 are presented
in Table C-9 as a function of the degree of cracking found in the accessible regions of the weld
and the faulted stress level in the weld for both limit load and LEFM evaluation methodologies.

For non-beltline welds, the inspection interval should be based on limit load results. For beltline
welds with a neutron fluence greater than 3 x 1020 n/cm 2, the inspection interval should be based
on the more limiting of the limit load results or the linear elastic fracture mechanics (LEFM)
results. The fluence is the estimated accumulated neutron fluence at the time of the next
inspection.
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The inspection interval results can be linearly interpolated for stress levels other than those
shown here. For example, if the total stress is 2 ksi, the I ksi and 3 ksi tables can be used, and
linear interpolation can be performed to determine the inspection interval. Linear interpolation
provides accurate results for limit load and is generally slightly conservative for LEFM (i.e.,
interpolated inspection intervals are slightly shorter). This conservatism is due to the non-linear
nature of the LEFM solution coupled with the fact that limiting assumptions were used in the
analyses which produced these results.

The inspection intervals are such that the core shroud will be inspected before the safety margin
on the structural integrity of the core shroud is reduced to below 1.39 during faulted loading
conditions. The safety margin on upset loading conditions will be about a factor of 2 higher since
upset stress levels in the core shroud are roughly /2 faulted stress levels.

Table C-9
Core Shroud Inspection Intervals for Category B and C Plants (in years) (7)
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D
PLANT SPECIFIC EVALUATION PROCEDURE:
HORIZONTAL WELDS

This appendix provides the methodology and guidance that can be used to determine the
uncracked ligament lengths needed at the horizontal welds to ensure adequate structural margins.
Ideally, the azimuths of the ligament lengths may be symmetric in the plane of the weld.
However, access limitations may cause the ligament lengths available for inspection to be
distributed randomly along the weld (e.g., see Figure D-3). Therefore, the methodology and
guidance provided in this section describe the general case that covers all possible distributions
of ligament, and considers proximity rules (see Appendix G).

The minimum amount of ligament (Li,) required in order to operate for "n" years prior to the
next inspection is given as:
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A brief description of these techniques is first provided followed by a detailed description of the
procedure for evaluation.

D.1 Fluence Levels and Fracture Mechanics Methods
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D. 1.1 Approach to Evaluate High Fluence Welds
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Figure D-1
Azimuthal Fluence Profile at Shroud Inner Radius at the Axial Midplane
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Figure D-2
Axial Fluence Profile at Shroud Inner Radius at Maximum Azimuthal Position

D.2 Limit Load Method

Figure D-3 shows a schematic representative plan view of an asymmetric distributed uncracked
ligament. It is assumed that there are 1,2 .... i, ... n ligament lengths and that the iPh length is of
thickness 't.' and extends from an azimuth of 0, to 0i,. The ligament length '1' of the ith ligament
is related to azimuth angles 0,, and 0,, by the following relationship:

1l = (D/2) * (0,-0,i) (Eq. D-1)

where, D is the diameter of the shroud. The calculation of moment 'M' that this ligament
configuration can resist is somewhat complicated since it is not clear as to which azimuthal
orientation of the neutral/central axis would produce the least value of bending moment, 'M'.
Therefore, the value of M' is calculated for various orientations of the central axis from
0' to 3600. This calculation is performed in two steps:
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D.3 LEFM Method

For a through-wall flaw in an "infinite" plate, the stress intensity factor K is given by the
following:

K = ((a) (Eq. D-2)

where, (Y is the remote membrane stress and a is the half crack length. The shroud is a cylinder
and therefore, a curvature correction factor, G,., needs to be applied to the above-calculated value
of K based on the infinite plate solution. The values of Gm are given in Figure D-5 (from
Reference D-3) as a function of the non-dimensional parameter, aA/(Rt). The behavior of G for
aN/(Rt) greater than 4.5 can be linearly extrapolated based on data from Reference D-8. The
coefficient Gb was not used since only the average value of the stress intensity factor across the
crack tip is required.

The ligament length may be small enough that there is some interaction between the crack tips,
leading to a higher value of K than that given by the above equation. This interaction effect was
conservatively accounted for in the screening criteria approach [D-10]. A more reasonable yet
conservative approach is used here by considering a classical solution for a series of flaws, given
in Reference D-4.

Figure D-6 (from Reference D-4) shows the geometry and the K solution for a series of equi-
length, equi-distant through-wall flaws in an infinite plate subjected to remote tension. The K
solution is given by:
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D.4 EPFM Methodology

The EPFM based concepts developed by Paris and Hutchinson and incorporated into EPRI
handbooks [D-5, D-6, D-7] can be used in lieu of the conservative LEFM approach in which
only the crack initiation is considered. The EPFM approach considers ductile crack extension in
determining the load carrying capability of a cracked structure. The EPFM based approach is
also called a J-integral tearing stability approach or a J/T approach. Two key concepts in this
approach are: (1) the J-integral which characterizes the intensity of the plastic stress-strain field
surrounding the crack tip and (2) the tearing stability theory which examines the stability of
ductile crack growth.

Figure D-7 schematically illustrates the J/T methodology. The material (J/T) curve or R-curve in
Figure D-7 represents the material's resistance to ductile crack extension. Any value of J falling
on the material R-curve is denoted as J,,,, and is a function solely of the increase in crack length
Aa. Figure D-7 also defines 'applied' J, which for given stress-strain properties and overall
component geometry, is a function of the applied load P and the current crack length, a. The
following two non-dimensional parameters are then defined:

tiE
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D.5 Safety Factors

Content Deleted -
EPRI Proprietary Information

]] TS

D.6 References

D-1 "Design Criteria for Irradiated Type-304 Stainless Steel in BWR Applications,"
GE Report No. NEDE-20364, June 1974.

D-2 "Evaluation of BWR Top-Guide Integrity," EPRI Report No. NP-4767, November 1986.

D-3 Rooke, D.P. and Cartwright, D.J., "Compendium of Stress Intensity Factors,"
The Hillingdon Press (1976).

D-4 Tada, H., Paris, P. and Irwin, G., "The Stress Analysis of Cracks Handbook,"
Del Research Corporation (1985).

D-5 "An Engineering Approach for Elastic-Plastic Fracture Analysis,"
EPRI Report No. NP-1931, July 1981.

D-6 "Advances in Elastic-Plastic Fracture Analysis," EPRI Report No. NP-3607,
August 1984.

D-10



Plant Specific Evaluation Procedure: Horizontal Welds

D-7 "Elastic-Plastic Fracture Analysis of Through-Wall and Surface Flaws in Cylinders,"
EPRI Report No. NP-5596, January 1988.

D-8 R.S. Barsoum, R.W. Loomis and B.D. Stewart, "Analysis of Through Cracks in
Cylindrical Shells by the Quarter Point Elements," International Journal of Fracture,
Vol. 15, No.3, June 1979.

D-9 S. Ranganath and H.S. Mehta, "Engineering Methods for the Assessment of Ductile

Fracture Margin in Nuclear Power Plant Piping," ASTM STP 803 (1983).

D-10 GE RICSIL 054, Revision 1, "Core Shroud Cracks", July 1993.

D- 1I "BWR Vessel and Internals Project, Reactor Pressure Vessel and Internals Examination
Guidelines (BWRVIP-03) Revision I," EPRI Report 105696-RI, March 1999.

D-12 "BWRVIP-164: BWR Vessel and Internals Project, Distributed Ligament Length (DLL)
Version 3.0, Structural Analysis Software for BWR Internals" EPRI Software 1013367,
December 2006.

D-13 "BWRVIP-14-A: BWR Vessel and Internals Project, Evaluation of Crack Growth in
BWR Stainless Steel RPV Internals." EPRI, Palo Alto, CA: 2008. 1016569.

D-14 Draft Regulatory Guide 1053, "Calculational and Dosimetry Methods for Determining
Pressure Vessel Neutron Fluence," US Nuclear Regulatory Commission, Office of
Nuclear Regulatory Research, September 1999.

D-15 "BWRVIP-99-A: BWR Vessel and Internals Project, Crack Growth Rates in Irradiated
Stainless Steels in BWR Internal Components." EPRI, Palo Alto, CA: 2008. 1016566.

D-16 "BWRVIP-100-A: BWR Vessel and Internals Project, Updated Assessment of the
Fracture Toughness of Irradiated Stainless Steel for BWR Core Shrouds," EPRI
Technical Report 1013396, August 2006.

D- 17 Letter from William Eaton (BWRVIP Chairman) to Meena Khanna (NRC) "Project No.
704 - BWRVIP Response to NRC Request for Additional Information on NDE Flaw
Sizing Uncertainty" dated May 5, 2004 (BWRVIP Correspondence Number 2004-191).

D-11



Plant Specific Evaluation Procedure: Horizontal Welds

0O

Oil

Central
-Axis

-Axis

021

'022

Figure D-3
Schematic of Non-Symmetric Ligament Distribution
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Figure D-4
J-R Curves for Two Irradiated Stainless Steel Specimens at Fluence of 8x1 020 n/cm 2
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Shroud Weld with 3600 Crack
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Table D-1
Conservatisms Included in Flaw Evaluation Methodology

1. All VT or ET identified surface indications are assumed to be through-wall for analysis for uncracked
ligament length.

2. ASME Code Section XI primary pressure boundary safety margins were applied even though the
shroud is not a primary pressure boundary.

3. ASME Code, Section XI proximity rules were applied.

4. A proximity rule to account for perpendicular flaws was applied, although not required by Section X1.
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ANALYTICAL BASIS FOR SCREENING AND
ACCEPTANCE CRITERIA FOR VERTICAL WELDS

Note: The evaluations presented in this section form the basis for the generic shroud vertical
weld screening criteria of Section 2 and should not be used as the basis for plant-specific
evaluations. Plant-specific evaluations for vertical welds should follow the guidance of Appendix
F. Since the analyses in this Appendix were performed using a fracture toughness of 150 ksi vin,
the application of the generic shroud vertical weld screening criteria is limited tofluences less
than or equal to IE21 n/cm2.

This Appendix outlines the generic analyses which were performed in order to determine the
inspection strategies given in Sections 2 and 3. Included in this Appendix are four cases. The
first case (Case A) provides an allowable through-wall flaw in a vertical weld. This is intended to
show the amount of uncracked ligament needed in the vertical weld, given no credit for the
horizontal weld. The second case (Case B) provides an allowable through-wall flaw in the
horizontal weld at the intersection with the vertical weld, given no credit for the vertical weld.
The final two cases provide allowable flaws while taking credit for partial through-wall cracking
in either the vertical weld (Case C) or the horizontal weld (Case D).

The primary stress, which could cause vertical weld failure, results from the internal pressure.
Consistent with ASME Code practice (Appendix C, Section XI), internal pressure is the only
load to be considered for axial cracks. The value of the internal pressure varies from plant to
plant, but is typically small (less than 15 psi above the core plate for normal operation). Thus, the
allowable crack sizes will typically approach the length of the weld itself, indicating large crack
tolerance.

The structural analysis of the vertical weld consists of two methods: (1) limit load analysis, and
(2) Linear Elastic Fracture Mechanics (LEFM). The technical approach for these two methods is
described below.

The limit load methodology is concerned with the gross failure of the shroud section. The limit
load analysis applies to all welds. The limit load calculations are performed using concepts
similar to those described in Section XI, Appendix C of the ASME Code (Ref. E-l). For the limit
load analysis, the minimum required ligament is calculated as the uncracked section of the weld
needed to resist a force due to differential pressure across the shroud. The stress caused by this
differential pressure is compared to the flow stress (assumed to be 3Sm), and a minimum
required ligament is determined.
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E.1 Case A: Allowable Through-Wall Flaw in Vertical Weld (Through-Wall
Crack in Horizontal Weld over Entire Length)

This case, shown in Figure E-1, calculates the allowable through-wall flaw in the vertical weld,
taking no credit for the integrity of the horizontal weld (cracks are represented in the figures by
bold lines). The technical purpose of this case was to show how much through-wall cracking
could occur in the vertical weld, while still maintaining structural margin. For this case, it was
assumed that there was no cracking in the vertical weld at the intersection with the horizontal
weld. Both LEFM and limit load methodologies were used to determine the allowable cracking.
The technical basis and the results are included in the following.

A

Figure E-1
Case A
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E. 1.1 LEFM Analysis

This analysis used a finite element solution. A Finite Element Shell Model was built, with
Fracture Mechanics Crack Tip elements at the ends of the vertical weld cracks. Only half of the
cylinder was modeled, and symmetrical boundary conditions were utilized. Thus, the results are
applicable only to a symmetrical distribution of good ligament (as shown in Figure E-1).

A faulted internal pressure of 33 psi (includes a safety factor of 1.5) was applied to the model.
Several shroud geometries and vertical weld lengths were used to determine the generic
guidelines. For each case, the vertical weld cracks were grown until the stress intensity at the
crack tip equaled the K,, value of 150 ksi',in.

E. 1.2 Limit Load Analysis

For the limit load analysis, a solution was used to calculate the remaining ligament needed to

resist the hoop stress. For this case, the equation is given by:

(SF) PDL 2 (cyf (2A)t) (Eq. E-1)

where: cf = Flow Stress (-50 ksi)
D Diameter of shroud
t = thickness of shroud
A = Length of uncracked vertical weld needed
SF = Safety Factor
P = AP across shroud
L length of vertical weld

By rearranging the equation, the minimum required ligament can be calculated by the following
formula:

A = (SF)PDL/(4t(cf) (Eq. E-2)

E. 1.3 Results

Content Deleted -

EPRI Proprietary information

]] TS

E-3



Analytical Basis for Screening and Acceptance Criteria for Vertical Welds

[[

Content Deleted -
EPRI Proprietary Information

]] TS

E.2 Case B: Allowable Through-Wall Flaw in Horizontal Weld (Through-
Wall Crack in Vertical Weld over Entire Length)

Similar to Case A, this analysis, shown in Figure E-2, assumes no intersecting cracking at
the vertical/horizontal weld intersection. The purpose of this analysis is to show how much
uncracked ligament must exist at the intersection, given that the vertical weld is entirely cracked,
and the remaining horizontal weld is cracked through-wall. The LEFM and limit load technical
bases and results are included in the following.

-B-1 __Bý ý1 - 30.1

Figure E-2
Case B
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E.2.1 LEFM Analysis

This analysis used a finite element solution. For this case, an initial finite element run was made
for a through-wall vertical weld, with no circumferential cracking. The minimum amount of
uncracked material needed at the horizontal/vertical weld intersection (B) was determined by
increasing the crack segment in the horizontal weld in an iterative manner, while maintaining a
through-wall crack in the vertical weld. It was assumed that an increase in K at the vertical weld
crack tip of 10% from the original case (no circumferential crack) was significant. Therefore, the
minimum amount of uncracked material (B) was determined when the K value at the vertical
crack tip was increased by 10% from the base case of no circumferential cracking.

E.2.2 Limit Load Analysis

This analysis used a finite element solution to determine the amount of uncracked material
needed at the crack intersection such that the average stress through the good section was less
than the flow stress (-50 ksi). As in the LEFM case, the circumferential crack segment was
increased in an iterative manner until the stress (including safety factor) in the uncracked section
(B) was equal to the flow stress (3S,).

E.2.3 Results
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E.3 Case C: Allowable Part Through-Wall Flaw in Vertical Weld (Through-
Wall Crack in Horizontal Weld over Entire Length)

This case was performed to address cracking in the intersection of the horizontal and vertical
welds. For this case, partial credit was taken for part through-wall cracking in the vertical weld.
This would allow for cracking to occur at the intersection, provided that the flaw depths do not
exceed a specified amount. The allowable flaw depth is calculated over the entire length of the
vertical weld. Similar to Case A, no credit was taken for the horizontal weld for this case.
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Figure E-3
Case C

E.3.1 LEFM Analysis

This analysis used a solution from Paris, Tada, "The Stress Analysis of Cracks Handbook". A
flat plate approximation was used for a single edge notch test specimen. A normalized stress plot
was utilized to determine the critical crack size (C) which would cause a stress intensity value
equal to the fracture toughness value of 150 ksi'lin. For this analysis, several geometries were
analyzed, including: shroud radii of 88-100 in and shroud thickness of 1.5-2.0 inches. A faulted
AP value of 33 psi (includes 1.5 safety factor) was used.

E.3.2 Limit Load Analysis

Similar to Case A limit load analysis, a closed form solution was used to calculate the remaining
ligament needed to resist the hoop stress. For this case, the equation equating the flow stress with
the hoop stress is given by the following:

(SF)PDL = cy, (2L)(t-C) (Eq. E-3)

where: Yf
L
D
t
C
SF
P

Flow Stress (-50 ksi)
Length of weld
Diameter of shroud
thickness of shroud
Allowable crack depth
Safety Factor
AP across shroud

By rearranging the equation, the allowable crack depth can be calculated by the following formula:

C = t - [(SF)PD/(2(yf)] (Eq. E-4)

E.3.3 Results
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E.4 Case D: Allowable Part Through-Wall Flaw in Circumferential Weld
(Through-Wall Crack in Vertical Weld over Entire Length)

This analysis assumes a part through-wall flaw in the horizontal weld and a complete through-
wall flaw in the vertical weld. Consequently, the evaluation determines the allowable crack depth
of the horizontal weld. This would permit no inspection of the vertical weld, as long as the
cracking in the horizontal weld is acceptable.

i4
D

Thru
Wall Part

Thru Wall

Figure E-4
Case D

E.4.1 LEFM Analysis

This case used two separate analytical methodologies. The first methodology used a closed form
solution. The entire shroud was assumed to be thinned by the part through-wall crack. That is, if
the part through-wall crack in the horizontal weld was half the thickness of the shroud, then the
entire shroud was assumed to have a thickness equal to half the thickness of the shroud.
Effectively, this would increase the stress in the shroud by a ratio of (I/(1-crack depth/thickness
of shroud)). A K solution could then be calculated and compared to a fracture toughness value of
150 ksi•/in. The equation is:

K = (SF)Mar.- (Eq. E-5)

where: M

x

SF

R
D
t
a

curvature correction factor
(1+1.25k2)0 5  (0 < k < 1)
(0.6+0.9?) (1 <•k<5)
a/4(Rt)
Safety Factor
hoop stress (scaled by I/(l-D/t))
shroud radius
crack depth
shroud thickness
vertical crack half length
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For this case, several geometries were analyzed, including shroud radii of 88-100 in and shroud
thickness of 1.5-2.0 inches. A faulted AP value of 33 psi (includes 1.5 safety factor) was used.

The second approach uses a finite element analysis. A 90-degree shroud section was modeled,
with a 45-inch half-crack segment in the vertical direction (no circumferential cracking).
An internal pressure was applied to the model, and the model was run. The resulting stress
intensities and displacements at the middle of the crack were noted. The model was then run
again, this time with a part through crack in the circumferential segment which meets up
with the vertical crack segment. It was determined that an increase in stress intensities and/or
displacements at the middle of the crack of 10% from the original case (no circumferential crack)
was significant. Therefore, the depth of flaw in the circumferential segment was increased in an
iterative manner until the stress intensities and displacements at the middle of the crack were
approximately 10% higher than they were with no circumferential part through cracking.

E.4.2 Limit Load Analysis

This analysis utilizes the principles of an infinite cylinder. For this case, the limit load can be
expressed by the following relationship:

(SF) cyh = , / M (Eq. E-6)

where Thand c, are the hoop stress and flow stress, respectively, SF is the safety factor and M is
the curvature correction factor, as defined in Equation E-5. Given that the hoop stress can be
defined by

Gh = PDs/2(t-D) (Eq. E-7)

where: P = Pressure
D = Diameter of shroud
t = thickness
D = allowable crack depth

Equation E-6 can be rearranged to determine the allowable crack depth (D):

D = t- ((SF) * (PD) * M / (20)) (Eq. E-8)

E.4.3 Results
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F
EVALUATION OF VERTICAL WELD INDICATIONS

In the event that the acceptance standards in Sections 2 and 3 are not met, methods for the
evaluation and dispositioning of flaws are required. This section describes the suggested
procedures for evaluating indications found in the vertical welds. Different methods are proposed
for varying degrees of cracking. For vertical weld indications that do not intersect a horizontal
weld, the evaluation can be done using closed form solutions, assuming a free standing cylinder.
For indications that intersect the horizontal welds, more extensive hand calculations are required.

The methodologies for the closed form solutions which cover a broad range of cracking
scenarios are outlined in this section. For cracking scenarios which are not bounded by the cases
presented here, evaluations will have to be performed on a plant-specific basis and may include
more detailed hand calculations or finite element analyses.

The structural analyses described in this section consider both LEFM and limit load margins.
The methodology is conservative, but consistent with BWRVIP-01 and NRC approved methods.
The allowable axial flaw size is dependent only on the pressure stress. The analysis is applicable
to both normal/upset and emergency/faulted conditions as long as the appropriate safety factor is
used.
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F.1 Vertical Weld Cracks that Do Not Intersect Circumferential Welds

Figure F-1
Vertical Weld Cracks that Do Not Intersect Circumferential Welds

Assuming that there is no cracking in the vertical weld at the intersection with the horizontal
weld (as shown in Figure F-i), the crack can be analyzed assuming an axial crack in a finite
width cylindrical shell. In this case, the horizontal weld can be cracked since no credit is taken
for the horizontal weld. Because the cylinder is finite in width, the allowable flaw size will
always be smaller than the length of the weld. The allowable crack length is the lower of the two
crack lengths determined considering LEFM and limit load assessments. For welds where the
cumulative fluence is less than 3 x 102" n/cm2, the LEFM methodology is not required, and the
limit load analysis alone can be used to determine allowable flaws. Both methodologies are
provided in the following.
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Evaluation of Vertical Weld Indications

F. 1.1 LEFM Analysis

The LEFM analysis is applicable for vertical welds where the cumulative fluence is in excess of
3 x 102" n/cm2. The allowable crack length corresponds to the length for which the stress intensity
factor (including the safety factor) equals the conservative estimate of the available toughness,
KIc.

The stress intensity factor (including the safety factor) for an axial crack of length 2a, is given
by:

[[
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The allowable flaw is determined by setting K = K,, in Equation F-1.

F. 1.2 Limit Load Analysis

The allowable crack length (2a) considering limit load analysis is given by:
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F.2 Vertical Weld Cracks that Intersect Circumferential Welds

The previous evaluation methodology dealt with indications in the vertical weld that do
not intersect the horizontal weld. For the case of intersecting indications in the vertical and
horizontal weld, the analyses are more extensive. Several methodologies can be used to assess
vertical weld indications that intersect horizontal weld indications. These methodologies are
outlined in the following sections.

F.2.1 360 Degree Through-Wall Flaw in Intersecting Circumferential Weld; Part
Through-Wall Flaw in Vertical Weld

Figure F-2
360 Degree Through-Wall Flaw in Intersecting Circumferential Weld; Part Through-Wall
Flaw in Vertical Weld

For this case (shown in Figure F-2), no credit is taken for the intersecting horizontal welds. This
case is treated as a free standing cylinder. An additional conservative assumption in this case is
that the entire vertical weld is assumed cracked to the average crack depth found in the vertical
weld. As in the previous analysis, both the LEFM and limit load analysis is provided.

If a part of the crack is predicted to exceed through-wall at EOI, a more detailed plant specific
analysis may be needed to demonstrate acceptability. This condition represents 'a compound
crack' where there is a part through-wall with a through-wall segment as shown in Figure F-3.

F.2.1.1 LEFM Analysis

This analysis uses a K solution for a single-edge notch flat plate. For this case, the entire length
of the vertical weld is assumed cracked to a uniform depth, a. The allowable crack depth
corresponds to the depth for which the stress intensity factor (including the safety factor) equals
the conservative estimate of the available toughness, Kc.

The stress intensity factor (including the safety factor) for a single-edge notch of crack depth (a) is:
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F.2.1.2 Limit Load Analysis

The allowable crack depth (a) based on limit load analysis is given by:

[[I___ ____ _____ ________
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Figure F-3
Compound Crack
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F.2.2 360 Degree Part Through-Wall Flaw in Circumferential Weld; Through-Wall
Flaw in Intersecting Vertical Weld

f
t d

Good
Metal

Part
2a Thru Wall

I-
Thru

t_ J Wall

Figure F-4
360 Degree Part Through-Wall Flaw in Circumferential Weld; Through-Wall Flaw in
Intersecting Vertical Weld

For this case, the entire horizontal weld is assumed to be cracked to a part through-wall depth.
The vertical weld is assumed to be cracked through-wall. The LEFM and limit load analyses for
this case is provided below.

F.2.2.1 LEFM Analysis

This analysis utilizes the principles of an infinite cylinder. However, because there is partial
through-wall cracking in the intersecting horizontal weld, the hoop stresses are ratioed by the
crack depth (to simulate a thinner cylinder). The LEFM formula becomes:
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F.2.2.2 Limit Load Analysis

As in the LEFM analysis, this analysis utilizes the principles of an infinite cylinder. For this case,
the limit load can be expressed by the following relationship:

EL
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F.3 Leakage

To this point, the flaw evaluation has outlined the analyses used to evaluate the structural
margin of the flaw indications. If through-wall cracking in a vertical weld is observed during an
inspection, leakage from vertical welds must also be evaluated. (Note that this evaluation is
required only if the cracking is observed to be through-wall. It is not required if the cracking is
merely projected to grow through-wall.) This section outlines the methodology for calculating
the leakage through a longitudinal crack.
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Figure F-5
Leak Rate vs. Axial Crack Length
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F.4 Flaw Evaluation Assumptions for Cracking in Uninspected Regions

In performing plant specific evaluations, assumptions must be made regarding the amount of
cracking in uninspected regions of the weld. For purposes of these evaluations, the defect rates
shown in Table F-I should be assumed. The table shows the length of cracking that should be
assumed in the uninspected region as a function of the length observed in the inspected region. It
is important to note that when using Table F-I the depth of the assumed cracking in the
uninspected region should be set equal to the average crack depth of the observed cracks in the
inspected region. In other words, the average crack depth should be based on only that portion of
the weld that was inspected and found to be cracked. The average crack depth should not be
computed based on inspected lengths where no cracking was observed.

The values given in Table F- I are based on a probabilistic estimate of the amount of cracking
that could occur in the uninspected region. The analysis assumes that the mean defect rate in the
uninspected region is equal to that observed in the inspected region and calculates a defect rate
that would not be exceeded. Details of the analysis are provided in Appendix H.

Table F-1
Defect Rates in Uninspected Regions of Core Shroud Vertical Welds

Content Deleted -
EPRI Proprietary Information

]] TS

F-Il



Evaluation of Vertical Weld Indications

[[I

Content Deleted -
EPRI Proprietary Information

]] TS

F.5 Conclusions

The methodologies presented in this section provide closed form solutions to evaluate cracking
in a vertical weld. The methodologies differ according to the severity of the cracking in the
vertical weld. It should be noted that in some cases, due to the severity of cracking in the vertical
weld, the simplified solutions will not yield acceptable results. For these cases, more detailed,
plant specific finite element analyses may be used. Guidance on performing these detailed
analyses is provided in Section F.6.

F.6 Plant Specific Flaw Evaluation Methodology

This section provides additional guidelines and fundamental criteria for plant specific flaw
evaluation outside the bounds of the three cases presented in the previous sections of this
Appendix.

The closed form solutions presented in above ensure that the vertical welds satisfy three basic
criteria:
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Some examples of the application of plant specific analyses follow.
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G
PROXIMITY RULES FOR PLANT-SPECIFIC FLAW
EVALUATION

This Appendix describes the flaw proximity rules that can be used to determine the effective
flaw lengths from the shroud inspection data. The rules specifically treat the horizontal welds.

G.1 Determination of the Effective Flaw Length

The effective flaw lengths are based on ASME Code, Section XI proximity criteria as presented
in Subarticle IWA-3300. Indications are considered to be in the same plane if the perpendicular
distance between the planes is less than two times the shroud thickness (2T). When two
indications are close to each other, rules are established to combine them based on proximity.
These rules are described here.

G.2 Proximity Rules

The flaw combination methodology used here is based on the ASME Code, Section XI proximity
rules concerning neighboring indications. Under the rules, if two surface indications are in the
same plane and are within two times the depth of the deepest indication, then the two indications
must be considered as one indication.
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Table G-1
Flaw Combinations Considered in Proximity Criteria

[R
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Case B: Circumferential Flaw - Axial Flaw

This case applies when both a circumferential and an axial flaw are being considered. Figure G-
3a demonstrates this condition. U[[
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G.3 Application of Effective Flaw Length Criteria

The application of the effective length criteria is applied to two adjacent indications at a time.
Figure G-4 is a schematic which illustrates the process. For example, using the 00 azimuth as the
starting location for a horizontal weld or plane, the general procedure would be as follows:
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Figure G-1
ASME Code Proximity Criteria
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Flaws Assumned Through-waell

(a) Weld

~L i _.M L2 +

As-Found

Content Deleted -
EPRI Proprietary Information

Figure G-2
Application of Proximity Procedure to Neighboring Circumferential Flaws
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Figure G-3
Application of Proximity Procedure to Neighboring Axial and Circumferential Flaws
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Figure G-4
Process for Determining Effective Circumferential Flaw Length
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H
A STATISTICAL METHOD FOR ESTIMATING THE
CRACKING IN INACCESSIBLE REGIONS OF CORE
SHROUD WELDS

H.1 Introduction

Stress corrosion cracking (SCC) has been found in core shroud welds at several U.S. and foreign
BWRs (Figure H-1). As a result, the NRC has required BWR licensees to perform inspections of
the core shroud horizontal welds. BWRs have been categorized by the BWRVIP into Categories
A, B, or C depending on their relative susceptibility to core shroud cracking, with Category A
being the least susceptible to cracking and Category C being the most susceptible.

For Category C plants, the BWRVIP inspection criteria require a 100 percent inspection of the
accessible regions of each circumferential weld. At most plants, a portion of each weld is
inaccessible for inspection due to interferences with other vessel internal structures, e.g., core
spray downcomer piping, shroud head bolt lugs, and jet pumps. The inaccessible regions
generally range from 5 to 50 percent of the weld circumference depending on the weld.

Initial evaluations assumed that inaccessible regions of the core shroud weld are fully (100
percent) cracked. For core shroud welds with significant cracking, this is a reasonable (and
conservative) assumption. However, for core shroud welds with minor or no cracking in the
inspected regions, this assumption is not realistic and could lead to unnecessary actions,
particularly if the inaccessible region is large.

A statistical method has been developed for estimating the cracking in inaccessible regions of the
core shroud welds based on the inspection results in the accessible regions. The method assigns a
defect rate (percent cracking) in inaccessible regions with a 95 percent confidence level. That is,
there is a 95 percent confidence that the actual cracking rate in inaccessible regions will be less
than or equal to the assigned defect rate. As discussed in the remainder of this appendix, the
assigned defect rate in inaccessible regions is a function of the observed defect rate in the
inspected regions and the arc length of the inaccessible region in question.
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A Statistical Method for Estimating the Cracking in Inaccessible Regions of Core Shroud Welds

H.2 Methodology

H.2.1 Assumptions

The methodology for estimating the defect rate in inaccessible regions of core shroud welds is
based on the following two assumptions:

[[I
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A Statistical Method for Estimating the Cracking in Inaccessible Regions of Core Shroud Welds

H.2.2 Example

Babe Ruth averaged one home run for every 13 at bats over his career (i.e., 0 = 1/13 = 0.0769).
Assuming four at bats per game, the probability of the "Babe" hitting one home run in a game
was:

4!
P(x = 1) = 4! xO.07691 x(l-0.0769)3 = 0.242 (Eq. H-i)

1!3!
(Once every 4.13 games)

And the probability of him hitting two home runs in a game was:
4!

P(x = 2) = 4 x 0.07692 x(1 - 0.0769) 2 = 0.0302 (Eq. H-2)
2!2!

(Once every 33.1 games)

H.3 Results of Analyses for Core Shroud Welds

The above methodology was applied to inaccessible regions of the core shroud welds in order to
estimate the degree of cracking in inaccessible regions. Calculations were performed for
assumed inaccessible arc lengths from 2.5 to 50 percent of the total circumference of the weld (9
to 180 degrees), and assumed weld defect rates from 10 to 90 percent. The method of calculation
was as follows.
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Results of the calculation are presented graphically in Figure H-3. Figure H-3 is a plot of the 95
percent confidence level defect rate in the inaccessible regions as a function of the uninspected
arc length for assumed defect rates of 10, 25, 37.5, 50, 62.5, 75, and 90 percent.

Figure H-3 provides a convenient graphical method to assign a defect rate to inaccessible regions
of the core shroud welds based on the defect rate in the inspected region and the length of the
inaccessible region. Bounding values from Figure H-3 are tabulated in Table H-1.
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Two observations are noted in reviewing Table H-1. The first observation is obvious; the second
observation is less obvious:
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Table H-1
Defect Rates in Inaccessible Regions of Core Shroud Welds
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H.4 Example Problem

The following example illustrates how Table H-1 can be used to calculate the length of flawed
material in inaccessible regions in a core shroud weld with SCC. Consider a typical H5 weld
shown in Figure H-4. The inspected region was 60 percent of the circumference of the weld (i.e.,
40 percent of the weld circumference was inaccessible for inspection). A total of six flaws were
found in the inspected regions. The sum of the flaw lengths was equal to 20 percent of the
inspected length. The core shroud was fabricated from Type 304L stainless steel and the
accumulated neutron fluence at H5 has been less than 3 x 1020 n/cm 2. The faulted stress level at
H5 is 3 ksi membrane stress.

IL ________________ ______
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Vessel

Figure H-1
Typical BWR Core Shroud
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Figure H-2
Example Excel Spreadsheet Calculation
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Figure H-3
Defect Rate in Inaccessible Region vs. Length of Inaccessible Region as a Function of
Defect Rate in Inspected Region
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Figure H-4Typical Core Shroud Weld H5
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CALCULATION OF AVERAGE CRACK DEPTH

This appendix provides an example of the calculation of "average crack depth at EOI (End of
Interval)" as defined in Sections 2 and 3.

Assume the following:

Total length of weld 90"
Inspected length (L,) 50"
Shroud thickness 2"
E0I 6 years (8760 hot-operating hr/year assumed)

Cracks observed (Li, d):

Crack Length (in) Depth (in)

1 12 0.2

2 8 0.1 to 0.2

3 6 1.0

1[
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Calculation of Average Crack Depth

So the cracks at E0I will be as follows:
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J
USE OF FILLET WELD FOR ESTABLISHING
ALLOWABLE FLAW DEPTH

J.1 Issue

Complete circumferential cracking at varying depths has been observed in 304 stainless steel
shrouds in the top guide support ring H3 weld region and the core plate support ring H5 weld
region in several BWRs. Such cracking has been mainly in the welded plate rings and has been
attributed to a combination of cold work and unfavorable end grain orientation. Figure J-I shows
typical cracking observed in the ring. In most cases, the ring is welded to the shroud cylinder
with a full penetration weld and a fillet weld. The fillet weld is important, not from the
perspective of strength contribution, but from crack growth considerations. Credit is not taken
for the fillet weld when determining the stresses which apply at a given location. However, since
cracking in the rings is expected to follow the weld heat affected zone, the total crack extension
that can be tolerated before the crack leads to shroud separation is the shroud wall thickness,
tshroud, plus the length of the fillet weld leg, tfllet. Finite element analysis has shown that with the
crack extending parallel to the plane of the ring, the required wall ligament is less than 10% of
the total available length. Justification for crack growth extending into the region between the
fillet weld and ring improves a plant's ability to accommodate the multiple conservatisms in the
analysis done assuming the presence of a 3600 flaw.

J.2 Crack-Free Fillet Weld Confirmation

Microstructurally, the weld metal is expected to be significantly more resistant to SCC initiation
and growth than the base material HAZ. Field experience with shroud cracking confirms this. In
order to take credit for the presence of a fillet weld, confirmation by inspection is needed to
accomplish two things:
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Use of Fillet Weld for Establishing Allowable Flaw Depth

AVESSEL WALL
TOP OF SHROUD _10.

FILLET WELD

WELD H5

CORE PLATE SUPPORT RING

WELD H6

Path of crack propagation

Figure J-1
Schematic of Anticipated Crack Growth in Shroud Ring
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K
GUIDELINES FOR INSPECTION OF BWR CORE
SHROUDS: DEMONSTRATION OF COMPLIANCE WITH
THE TECHNICAL INFORMATION REQUIREMENTS OF
THE LICENSE RENEWAL RULE (10 CFR 54.21)

The purpose of Appendix D is to demonstrate that the inspection guidelines provide the
necessary information to comply with the technical information requirements pursuant to
paragraphs 54.21 [a] and [c], and 54.22, and the NRC's findings under 54.29[a] of the license
renewal rule (Reference K.8.[1]). It is intended that the NRC's review and approval of Appendix
K will allow utilities the option to incorporate the inspection guidelines and this Appendix by
reference in a plant-specific integrated plant assessment (IPA) and time-limited aging analysis
(TLAA) evaluation. If a license renewal applicant confirms that the latest version of the
inspection guidelines reviewed by the NRC applies to their plant's current licensing basis
(CLB), and that the results of the Appendix D IPA and TLAA evaluations are in effect at their
plant, then no further review by the NRC of the matters described herein is needed.

K.1 Description of the BWR Core Shroud and Intended Functions

The core shroud is typically composed of three cylindrical shell sections and three rings. The
three rings are the shroud head flange, top guide support ring and core plate support ring. The
top cylindrical shell connects the shroud head flange to the top guide support ring. The longest
cylindrical portion connects the top guide support ring to the core plate support ring. The bottom
cylindrical shell connects the core plate support ring to the shroud support cylinder. The shroud
support legs are located at the bottom of the shroud support cylinder (a few plants use cantilever
supports rather than support legs). A typical core shroud assembly is shown in Figure 1-1 of the
inspection guidelines. There are variations in the number of welds with the different plant
designs. The design, materials, operating, environmental, and other technical information is
contained in Appendices A and B.

The core shroud is required to ensure the capability to shut-down the reactor and maintain it in a
safe shut-down condition (54.4(a)(1)(ii)) and prevent or mitigate the consequences of accidents
that could result in potential offsite exposure comparable to 10 CFR 100 guidelines
(54.4(a)(l)(iii)). Therefore, the intended functions for the core shroud are to:
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Guidelines for Inspection of BWR Core Shrouds: Demonstration of Compliance with the Technical Information
Requirements of the License Renewal Rule (10 CFR 54.21)

1. Provide a partition to separate the upward flow of the coolant through the core from the

downward recirculation flow;

2. Maintain fuel alignment such that control rods can be inserted; and

3. Form part of the boundary to maintain water level in the core after a LOCA.

The intended functions are preserved under normal, upset, emergency, and faulted conditions
Appendix D.6 identifies the safety factors that need to be considered to determine that stress
levels for the various operating conditions are consistent with the CLB. The applied loads and
load combinations are described in the BWR Vessel and Internals Project Document No.
BWRVIP-02.

K.2 Core Shroud Components Subject to Aging Management Review

Paragraph 54.21 (a)(1) of the rule provides the requirements for identifying the core shroud
components that are subject to aging management review. To satisfy the requirements of
54.21(a)(]), the guidance provided in the NEI industry guideline (Reference K.8.[2]) was used
to identify the passive components and then to identify those that are long-lived. For the core
shroud, a screening methodology was not needed to make these determinations. All of the
components in the core shroud assembly are passive and long-lived. Therefore, the complete
core shroud assembly (see Figure 1-1) is subject to aging management review. The aging
management review of the shroud head flange bolted connection is included in the review
of the top guide assembly.

K.3 Management of Aging Effects (54.21[a][3])

(a) Description of Aging Effects

For the purpose of this Appendix, the BWR Reactor Pressure Vessel Industry Report
(Reference K.8.[3]) and the responses to the NRC's questions on the Industry Report are used
to identify the aging mechanisms for the core shroud. Aging mechanisms are the causes of the
aging effects. The NUREG 1557 (Reference K.8.[4]) is used to establish the correlation between
the aging effects and their associated aging mechanisms. If the industry report concludes that
the aging mechanism is significant, then the associated aging effect is included in this aging
management review. Using this methodology, it was determined that crack initiation and growth,
due to stress corrosion cracking, is the only aging effect that requires aging management review
for the core shroud. This conclusion is consistent with the scope and intent of the reinspection
guidelines.

The causes of the stress corrosion cracking and a susceptibility assessment for the core shroud
(including fabrication history, water chemistry, material carbon content, neutron fluence and
hot operating time) are provided in Appendix B. 1. Based on the susceptibility considerations
described in Appendix B.1, the various BWR shrouds are placed in three categories (from
highest to lowest susceptibility). The categories consider the material specification (Type 304 or
304L), method of fabrication (welded plate rings or forged rings), and operating history relative
to coolant conductivity.
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Guidelines for Inspection of BWR Core Shrouds: Demonstration of Compliance with the Technical Infornation
Requirements of the License Renewal Rule (10 CFR 54.21)

(b) Assessment of Aging Effects and Programs

Inspection of Un-repaired Core Shrouds

As discussed in Section 2, the extent of inspection required for a given plant is determined based
on three susceptibility factors which can be readily evaluated: hot operating time, conductivity
and shroud material type and fabrication features. The three "condensed" categories (A, B and C)
defined in Figure 2-1 were used in the shroud inspections and flaw evaluations. Eventually all
shroud inspections, and plants demonstrating compliance with the requirements of the license
renewal rule, will be inspected to the inspection criteria for categories B or C.

Category B provides the inspection requirements for plants with 304 or 304L shroud material,
and with average conductivity for the first five fuel cycles at or below the value of 0.30VaS/cm. A
Category B plant has some limited, but low, potential for shroud cracking. Welds chosen for
inspections are representative of those in each region where significant cracking has occurred.
The length of weld to be inspected is specified in Section 2 of the inspection guidelines. The
reinspection intervals are given in Table 2-1. Section 2 of the inspection guidelines describes an
inspection strategy and acceptance criteria that is based on the length of weld inspected. The
required corrective action, if the criteria are exceeded, is also described in Section 2. The
Category B inspection strategy and optional strategies are shown in Figure 2-2.

Category C provides the inspection requirements for plants with 304 shroud material with
greater than six hot operating years, regardless of conductivity, and 304L shroud material with
greater than eight hot operating years and average conductivity greater than 0.30%S/cm for the
first five fuel cycles. Plants in this category are considered more susceptible to shroud cracking
due to high carbon content of the material and/or poor conductivity during the first five cycles
of operation. The length of weld to be inspected is specified in Section 2 of the inspection
guidelines. The reinspection intervals are given in Table 2-1. The Category C inspection strategy
and the optional strategies are shown in Figure 2-3.

As described in Section 2.3, there are other welds and welded components attached to the
shroud, such as vertical welds and ring segment welds. The supporting technical basis for
inspection of these welds is further evaluated in the inspection guidelines. The inspection criteria
for vertical welds are shown in Figure 2-4 and 2-5.

Reinspection of Repaired Core Shrouds

Section 3.0 of the inspection guidelines addresses the inspection requirements for weld in
repaired core shrouds. Inspection is intended to provide periodic confirmation of the integrity
of the repaired shroud. The licensee is required develop an inspection program incorporating the
requirements of the inspection guidelines. In addition, the program shall consider the repair
vendor recommendations, industry experience, aging effects, and the critical components and
features of the repair design.

(c) Demonstration that the Effects of Aging are Adequately Managed
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Guidelines for Inspection of BWR Core Shrouds: Demonstration of Compliance with the Technical Information
Requirements of the License Renewal Rule (10 CFR 54.21)

Crack initiation and growth, due to stress corrosion cracking, is the only aging effect for the core
shroud that requires aging management review for license renewal. This aging effect will be
managed by incorporating the inspection strategies described in Section 2.0 (un-repaired
shrouds) and Section 3.0 (repaired shrouds), when appropriate, in the plant specific inspection
plans. The strategies are based on current knowledge of the shroud cracking issue and inspection
experience at various plants. It provides a staged approach with respect to the inspection effort
and associated analyses that are logically expanded, as necessary, to confirm the core shroud
structural integrity. As more inspections are performed, specific aspects of implementing the
inspection strategy may be further refined and incorporated in the plant specific inspection plans.

Implementation of the inspection strategy provided in the inspection guidelines and the resulting
plant specific inspection plans during the extended operating period will provide a verification of
the core shroud structural integrity requirements. Therefore, there is reasonable assurance that
crack initiation and growth will be adequately managed so that the intended functions of the core
shroud will be maintained consistent with the CLB in the extended operating period.

K.4 Time Limited Aging Analyses (54.21[c][1])

The six criteria contained in the NEI industry guideline (Reference K.8.[2]) were applied to identify
the time limited aging analysis (TLAA) issues. That is, those calculations and analyses that:

I. Involve the core shroud assembly

2. Consider the effects of aging

3. Involve time-limited assumptions defined by the current operating term

4. Were determined to be relevant in making a safety determination

5. Involved conclusions or provide the basis for conclusions related to the capability of the core
shroud to perform its intended function, and

6. Are incorporated or contained by reference in the CLB.

The generic fracture mechanics analyses described in Appendix D of the inspection guidelines
are used to determine inspection intervals for core shrouds. The methodology and assumptions
used in these analyses result in the following potential TLAA issues. The applicant may be
required to evaluate these issues in a plant-specific analysis.

* The length of time evaluated in the analyses.

* LEFM is required if specified fluence level threshold values are exceeded during the
extended operating period.

* The effects of BWR industry operating experience on the number of postulated flaws
assumed in the analyses.

" The applicable crack growth rates are shown to be greater than 5x10-5 in/hr.

If a plant-specific analysis identified by an applicant meets all six criteria above, then this
analysis will be considered a TLAA for license renewal and evaluated by the applicant. At a
minimum, the plant-specific analyses of the core shroud for fatigue will be reviewed by the
applicant to determine if the TLAA criteria apply.
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Requirements of the License Renewal Rule (10 CFR 54.21)

K.5 Exemptions (54.21[c][2])

Exemptions associated with the core shroud that contain TLAA analysis issues will be identified
and evaluated for license renewal by individual applicants.

K.6 Technical Specification Changes or Additions (54.22)

There are no generic changes or additions to technical specifications associated with the core
shroud as a result of this aging management review to ensure that the effects of aging are
adequately managed. Individual applicants will identify plant-specific changes.

K.7 Demonstration that Activities will Continue to be Conducted in
Accordance with the CLB (54.29[a])

Sections K. 1, K.2, and K.3 address the requirements 54.21 (a) of the rule. The core shroud
components that are subject to aging management review are identified and it is demonstrated
that the effects of aging are adequately managed.

Sections K.4 and K.5 address the requirements of 54.21(c) of the rule. Plant-specific time limited
aging analyses (TLAAs) and exemptions that require evaluation will evaluated by the applicant.

Section K.6 addresses the requirements of 54.22 of the rule. There are no generic technical
specification changes or additions necessary to manage the effects of aging for the core shroud
during the period of extended operation.

Therefore, actions have been identified and have been or will be taken by utilities with BWR
plants, such that there is reasonable assurance that the activities authorized by license renewal for
the core shroud will continue to be conducted in accordance with the CLB.

K.8 References

1. Title 10 of the Code of Federal Regulations, Part 54, "Requirements for License Renewal
of Operating Licenses for Nuclear Power Plants,"(60 Federal Register 22461), May 8,
1995.

2. Nuclear Energy Institute Report NEI 95-10 (Rev. 0), Industry Guideline for
Implementing the Requirements of 10 CFR Part 54 the License Renewal Rule.

3. NUMARC 90-03, BWR Reactor Pressure Vessel Internals License Renewal Industry
Report, Revision 1, June 1992.

4. NUREG 1557, Summary of Technical Information and Agreements from Nuclear
Management and Resources Council Industry Reports Addressing License Renewal,
October 1996.
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NRC Request for Additional Information

R•=•O•2004-263A•>oU 9UNITED STATES

-; NUCLEAR REGULATORY COMMISSION
WASHINGTON: D.C. 20555-0001

July 9, 2004

Bill Eaton, BWRVIP Chairman
Entergy Operations, Inc.
Echelon One
1340 Echelon Parkway
Jackson, MS 39213-8202

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION - REVIEW OF THE BOILING
WATER REACTOR VESSEL AND INTERNALS PROJECT REPORT,
BWRVIP-76, "BOILING WATER REACTOR CORE SHROUD INSPECTION &
FLAW EVALUATION GUIDELINES"

Dear Mr. Eaton:

By letter dated September 23, 2002, you submitted for NRC staff review, Electric Power
Research Institute (EPRI) proprietary report, BWRVIP-76, "Boiling Water Reactor Core Shroud
Inspection & Flaw Evaluation Guidelines." The purpose of this report is to provide generic
acceptance standards and inspection intervals for horizontal and vertical welds in repaired and
unrepaired core shrouds, and procedures for determining plant-specific inspection intervals
when the generic acceptance standards are not applicable. The report also includes generic
inspection intervals and acceptance standards for radial ring welds, repair hardware and repair
anchorages in repaired core shrouds.

The NRC staff has completed its initial review of the BWRVIP-76 report. As indicated in the
attached request for additional information, the NRC staff has determined that additional
information is needed to complete the review. If you have any questions, please contact
Meena Khanna at (301) 415-2150.

Sincerely,

Matthew A. Mitchell, Acting Chief
Vessels & Internals Integrity and Welding Section
Materials and Chemical Engineering Branch
Division of Engineering
Office of Nuclear Reactor Regulation

Project No. 704

Enclosure: As stated

cc: BWRVIP Service List
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NRC Request for Additional Information

cc:
Tom Mulford, EPRI BWRVIP

Integration Manager
Raj Pathania, EPRI BWRVIP

Mitigation Manager
Ken Wolfe, EPRI BWRVIP

Repair Manager
Larry Steinert, EPRI BWRVIP
Electric Power Research Institute
P.O. Box 10412
3412 Hillview Ave.
Palo Alto, CA 94303

George Inch, Technical Chairman
BWRVIP Assessment Committee

Constellation Nuclear
Nine Mile Point Nuclear Station (M/S ESB-1)
348 Lake Road
Lycoming, NY 13093

William C. Holston, Executive Chairman
BWRVIP Integration Committee

Constellation Generation Group
Nine Mile Point Nuclear Station
P. 0. Box 63
Lycoming, NY 13093

Jim Meister, BWRVIP Vice-Chairman
Exelon Corp.

Cornerstone II at Cantera
4300 Winfield Rd.
Warrenville, IL 60555-4012

Al Wrape, Executive Chairman
BWRVIP Assessment Committee

PPL Susquehanna, LLC
2 N. 9"' St.
Allentown, PA 18101-1139

H. Lewis Sumner, Executive Chairman
BWRVIP Mitigation Committee

Vice President, Hatch Project
Southern Nuclear Operating Co.
MIS BIN B051, P.O. BOX 1295
40 Inverness Center Parkway
Birmingham, AL 35242-4809

Robin Dyle, Technical Chairman
BWRVIP Integration Committee

Southern Nuclear Operating Co.
42 Inverness Center Parkway (M/S B234)
Birmingham, AL 35242-4809

Denver Atwood, Technical Chairman
BWRVIP Repair Focus Group
Southern Nuclear Operating Co.
Post Office Box 1295
40 Inverness Center Parkway (M/S B031)
Birmingham, AL 35242-4809

Jeff Goldstein, Technical Chairman
BWRVIP Mitigation Committee

Entergy Nuclear NE
440 Hamilton Ave. (M/S K-WPO-1 Ic)
White Plains, NY 10601

Dale Atkinson, BWRVIP Liason tc EPRI
Nuclear Power Council
Energy Northwest
Columbia Generating Station (M/S PEO8)
P. 0. Box 968
Snake River Complex
North Power Plant Loop
Richland, WA 99352-0968

Richard Ciemiewicz, Technical Vice Chairman
BWRVIP Assessment Committee

Exelon Corp.
Peach Bottom Atomic Power Station
M/S SMB3-6
1848 Lay Road
Delta, PA 17314-9032

Gary Park, Chairman
BWRVIP Inspection Focus Group

Nuclear Management Co.
Monticello Nuclear Plant
2807 W. Country Road 75
Monticello, MN 55362-9635
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Robert Carter, EPRI BWRVIP
Assessment Manager

Greg Selby, EPRI BWRVIP
Inspection Manager

EPRI NDE Center
P.O. Box 217097
1300 W. T. Harris Blvd.
Charlotte, NC 28221
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REQUEST FOR ADDITIONAL INFORMATION

OF THE BWRVIP VESSEL AND INTERNALS PROJECT REPORT BWRVIP-76

The staff has completed its initial review of the topical report BWRVIP-76, "Boiling Water
Reactor Core Shroud Inspection & Flaw Evaluation Guidelines," dated November 1999. In
order to complete the review, the staff needs additional information from the Boiling Water
Reactor Vessels and Internals Program (BWRVIP). The staff's request for additional
information (RAI) is provided below. The RAIs have been discussed with the BWRVIP during
the meeting that was held on July 1, 2004, at NRC Headquarters in Rockville, Maryland.

BWRVIP-76-1

In paragraph 2.3.2 of the BWRVIP-76 report, surface examinations are identified in several
places as including visual examinations. To be consistent with Section Xl of the American
Society of Mechanical Engineers (ASME) Code, surface examinations are identified as
magnetic particle, liquid penetrant and eddy current examinations. Visual examinations (VT-1,
VT-2, and VT-3) are identified in a separate category. Therefore, the staff requests that the
BWRVIP revise the inspection categories, as identified above, in a future supplement to the
BWRVIP-76 report.

BWRVIP-76-2

Section 2.3.1 of the BWRVIP-76 report states that end of intervals (EOls) w1ll be determined for
any cracks found in vertical welds in the un-repaired Category C shrouds by using "an
acceptable crack growth rate." The staff requests that the BWRVIP provide more detail
regarding "an acceptable crack growth rate (i.e., is the crack growth rate going to be in
accordance with a BWRVIP, Materials Reliability Program, Westinghouse Commercial Atomic
Power topical report?).

BWRVIP-76-3

Section 3.2 of the BWRVIP-76 report states that inspections are not required for horizontal or
vertical welds that are structurally replaced by a repair. The staff requests that the BWRVIP
provide a definition of "structurally replaced." The staff also requests that the BWRVIP provide
examples and sketches of how horizontal and vertical welds would be structurally replaced by a
repair that would not require any future inspections. Please provide a list of BWR plants that
have structurally replaced horizontal welds and structurally replaced vertical welds.

ENCLOSURE
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"I REG, 1UNITED STATES 20C4-557

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

December 30, 2004

Bill Eaton, BWRVIP Chairman
Entergy Operations, Inc.
Echelon One
1340 Echelon Parkway
Jackson, MS 39213-8202

SUBJECT: SUPPLEMENTAL REQUEST FOR ADDITIONAL INFORMATION - REVIEW OF
BWR VESSEL AND INTERNALS PROJECT REPORT, BWRVIP-76, "BWR
CORE SHROUD INSPECTION AND FLAW EVALUATION GUIDELINES"

Dear Mr. Eaton:

By letter dated December 9,1999, you submitted for NRC staff review, Electric Power Research
Institute (EPRI) proprietary report, BWRVIP-76, "BWR Vessel and Internals Project, BWR Core
Shroud Inspection and Flaw Evaluation Guidelines." The purpose of this report is to define
generic acceptance standards and inspection intervals for horizontal and vertical welds in
repaired and un-repaired core shrouds, and procedures for determining plant-specific
inspection intervals when the generic acceptance standards are not applicable. The report also
includes generic inspection intervals and acceptance standards for radial ring welds, repair
hardware and repair anchorages in repaired core shrouds.

In addition to the request for additional information (RAI) that the staff sent to you on July 9,
2004, the staff has determined that supplemental information is needed to complete the review.
The supplemental RAIs regarding the BWRVIP-76 report is attached. If you have any
questions, please contact Meena Khanna at (301) 415-2150.

Sincerely,

Stephanie Coffin, Chief
Vessels & Internals Integrity and Welding Section
Materials and Chemical Engineering Branch
Division of Engineering
Office of Nuclear Reactor Regulation

Project No. 704

Enclosure: As stated
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NRC Supplemental Request for Additional Information

cc:

Tom Mulford, EPRI BWRVIP
Integration Manager

Raj Pathania, EPRI BWRVIP
Mitigation Manager

Ken Wolfe, EPRI BWRVIP
Repair Manager

Larry Steinert, EPRI BWRVIP
Electric Power Research Institute
P.O. Box 10412
3412 Hillview Ave.
Palo Alto, CA 94303

George Inch, Technical Chairman
BWRVIP Assessment Committee

Constellation Nuclear
Nine Mile Point Nuclear Station (M/S ESB-1)
348 Lake Road
Lycoming, NY 13093

William C. Holston, Executive Chairman
BWRVIP Integration Committee

Constellation Generation Group
Nine Mile Point Nuclear Station
P. 0. Box 63
Lycoming, NY 13093

Jim Meister, BWRVIP Vice-Chairman
Exelon Corp.

Cornerstone II at Cantera
4300 Winfield Rd.
Warrenville, IL 60555-4012

Al Wrape, Executive Chairman
BWRVIP Assessment Committee

PPL Susquehanna, LLC
2 N. 9t' St.
Allentown, PA 18101-1139

H. Lewis Sumner, Executive Chairman
BWRVIP Mitigation Committee

Vice President, Hatch Project
Southern Nuclear Operating Co.
M/S BIN B051, P.O. BOX 1295
40 Inverness Center Parkway
Birmingham, AL 35242-4809

Robin Dyle, Technical Chairman
BWRVIP Integration Committee

Southern Nuclear Operating Co.
42 Inverness Center Parkway (M/S B234)
Birmingham, AL 35242-4809

Denver Atwood, Technical Chairman
BWRVIP Repair Focus Group

Southern Nuclear Operating Co.
Post Office Box 1295
40 Inverness Center Parkway (M/S B031)
Birmingham, AL 35242-4809

Jeff Goldstein, Technical Chairman
BWRVIP Mitigation Committee

Entergy Nuclear NE
440 Hamilton Ave. (M/S K-WPO-1 1 c)
White Plains, NY 10601

Dale Atkinson, BWRVIP Liason to EPRI
Nuclear Power Council
Energy Northwest
Columbia Generating Station (M/S PEO8)
P. 0. Box 968
Snake River Complex
North Power Plant Loop
Richland, WA 99352-0968

Richard Ciemiewicz, Technical Vice Chairman
BWRVIP Assessment Committee

Exelon Corp.
Peach Bottom Atomic Power Station
M/S SMB3-6
1848 Lay Road
Delta, PA 17314-9032

Gary Park, Chairman
BWRVIP Inspection Focus Group

Nuclear Management Co.
Monticello Nuclear Plant
2807 W. Country Road 75
Monticello, MN 55362-9635
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Robert Carter, EPRI BWRVIP
Assessment Manager

Greg Selby, EPRI BWRVIP
Inspection Manager

EPRI NDE Center
P.O. Box 217097
1300 W. T. Harris Blvd.
Charlotte, NC 28221
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SUPPLEMENTAL REQUEST FOR ADDITIONAL INFORMATION REGARDING

BWRVIP-76: "BWR CORE SHROUD INSPECTION AND FLAW EVALUATION GUIDELINES"

SUPPLEMENTAL RAI 76-1

In accordance with Section 3.5 of BWRVIP-76, a "detailed" inspection of repair assemblies shall
include VT-3 of accessible locking devices, critical gap or contact areas, bolting, and the overall
component. Since there are a limited number of repair hardware designs, identify the additional
inspections required by the "detailed" inspections for the existing designs,

SUPPLEMENTAL RAI 76-2

Aging degradation of reactor vessel internals has been an ongoing problem in BWRs. Based
on this statement, the staff requests the BWRVIP to discuss why the 10 year interval for
performing inspections as identified in Section 3.5 of BWRVIP-76 is considered adequate. To
demonstrate the adequacy of the 10 year inspection interval, the staff requests the BWRVIP to
provide all data that demonstrates the impact of neutron fluence on the integrity of the repair
assembly replacement material (i.e. 316L, XM-19, and Inconel X-750).

SUPPLEMENTAL RAI 76-3

The first paragraph of Section 3.5 of BWRVIP-76 states: "Bolt-tightness shall be verified in
cases where it is critical in maintaining repair/replacement component operability. Further, a
detailed inspection may include additional scope as specified by the designer."

The second paragraph of Section 3.5 of BWRVIP-76 states: "Bolt tightness may be verified by
visually examining the repair assembly and verifying that threaded components are seated and
there are no unintended gaps at tensioned member contact points. Alternately, other means of
verification of bolt tightness may be specified where visual examination is not feasible or
adequate. It is not necessary to confirm the amount of repair assembly preload during routine
inspection of repair hardware."

The staff interprets the first paragraph to require bolt tightness for components where it is
critical to maintain repair and replacement operability. Visual inspections are not considered
adequate for verifying bolt tightness and would not be acceptable to the staff in cases where
bolt tightness is critical to component operability.

The staff interprets the second paragraph to be the requirements that are followed for all other
non-critical components.

The staff requests the BWRVIP to confirm if the staff's interpretation is correct and to clarify the

first two paragraphs accordingly.

ENCLOSURE

M-5



N
BWRVIP RESPONSE TO NRC REQUEST FOR
ADDITIONAL INFORMATION

N-1



BWRVIP Response to NRC Request for Additional Information

ELECTRIFY THE WORLD C~2Ia

B W R V I P Vessel & Internals Project 2005-249

(via e-mail)

June 8, 2005

TO: All BWRVIP Committee Members

FROM: Robin Dyle/Tom Mulford

SUBJECT: BWRVIP Response to NRC Requests for Additional Information on BWRVIP-76
- BWR Core Shroud Inspection and Flaw Evaluation Guidelines

Enclosed for your information is one copy of the BWRVIP response to the NRC Requests for
Additional Information (RAIs) on the BWRVIP report entitled "BWR Vessel and Internals
Project, BWR Core Shroud Inspection and Flaw Evaluation Guidelines (BWRVIP-76)." The
letter transmitting this response to the NRC is also enclosed.

If you have any questions on this subject, please contact Bob Carter at EPRI by telephone at
704.547.6019 or by e-mail at bcarter@epri.com

CORPOPRATE HEAOOUARMtRS

3412 Hillview Avenue I Palo Alto CA 94304-1395 USA 650,B55.2000 I Customer Service 900.313.3774 I www.epri.com
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BWRVIP Response to NRC Request for Additional Information

ELECTRIFY THE WORLD rS0=21

BW R V IP BWR Vessel & Internals Project 2005-248

June 8, 2005

Document Control Desk
U. S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852

Attention: Meena Khanna

Subject: Project No. 704 - BWRVIP Response to NRC Requests for Additional Information on
BWRVIP-76

References: 1. Letter from Matthew A. Mitchell (NRC) to Bill Eaton (BWRVIP Chairman),
"Request for Additional Information - Review of the Boiling Water Reactor
Vessel and Internals Project Report, BWRVIP-76, 'Boiling Water Reactor Core
Shroud Inspection & Flaw Evaluation Guidelines,"' dated July 9, 2004.

2. Letter from Stephanie M. Coffin (NRC) to Bill Eaton (BWRVIP Chairman),
"Supplemental Request for Additional Information - Review of BWR Vessel and
Internals Project Report, BWRVIP-76, 'BWR Core Shroud Inspection and Flaw
Evaluation Guidelines,"' dated December 30, 2004.

3. Letter from Carl Terry (BWRVIP Chairman) to Document Control Desk (NRC),
"Project 704 - "BWR Vessel and Internals Project, BWR Core Shroud Inspection and
Flaw Evaluation Guidelines (BWRVIP-76)," dated December 9, 1999.

Enclosed are five (5) copies of the BWRVIP response to the NRC Requests for Additional
Information (RAIs) on the BWRVIP report entitled "BWR Vessel and Internals Project, BWR Core
Shroud Inspection and Flaw Evaluation Guidelines (BWRVIP-76)" that were transmitted to the
BWRVIP by the Reference 1 and 2 NRC letters identified above. The Response to the first NRC
RAI (Reference 1) is provided as Attachment 1, and the Response to the Supplemental RAI
(Reference 2) is provided as Attachment 2. The attachments repeat each of the requests for
additional information from the NRC verbatim followed by the BWR VIP response to that request.

Please note that the enclosed attachments contain proprietary information. Therefore, the request to
withhold the BWRVIP-76 report from public disclosure transmitted to the NRC by the Reference 3
letter identified above also applies to the enclosed attachments.

If you have any questions on this subject, please contact George Inch (Constellation Generation
Group, BWRVIP Assessment Committee Chairman) by telephone at 315.349.2441.

Sincerely,

William A. Eaton
Entergy Operations
Chairman, BWR Vessel and Internals Project

COpPOnATE HEADOUARTERS

3412 Hillview Avenue I Pal Alto CA 94304-1395 USA I 650.855.2000 I Customer Service 800.313.3774 I www.epri.com
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B WRVIP Response to NRC Request for Additional Information

EPRI Proprietar, Information
Attachment 1

BWRVIP Response to NRC Request for Additional Information on BWRVIP-76

Items from the NRC Request for Additional Information on BWRVIP-76 are repeated
below verbatim followed by the BWRVIP response to that item.

NRC RAI 76-1

In paragraph 2.3.2 of the BWRVIP-76 report, surface examinations are identified in
several places as including visual examinations. To be consistent with Section XI of the
American Society of Mechanical Engineers (ASME) Code, surface examinations are
identified as magnetic particle, liquid penetrant and eddy current examinations. Visual
examinations (VT-I, VT-2, and VT-3) are identified in a separate category. Therefore, the
staff requests that the BWRVIP revise the inspection categories, as identified above, in a
future supplement to the BWRVIP-76 report.

BWRVIP Response to NRC RAI 76-1

The BWRVIP agrees with the comment and proposes to delete the word "surface" from
the report where it used in this manner.

NRC RAI-76-2

Section 2.3.1 of the BWRVIP-76 report states that end of intervals (EOls) will be
determined for any cracks found in vertical welds in the un-repaired Category C shrouds
by using "an acceptable crack growth rate." The staff requests that the BWRVIP provide
more detail regarding "an acceptable crack growth rate (i.e., is the crack growth rate
going to be in accordance with a BWRVIP, Materials Reliability Program, Westinghouse
Commercial Atomic Power topical report?).

BWRVIP Response to NRC RAI 76-2

The crack growth rates used are those approved by the BWRVIP. The BWRVIP
proposes to revise the text in Section 2.3.1 as follows:

"To determine the EOI, any cracks found in the weld will be grown using crack
growth rates approved by the BWRVIP (e.g., in BWRVIP-14 or BWRVIP-99). "

Note that the BWRVIP submits any guidance regarding approved crack growth rates to
the NRC for review.
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EPRI Proprietary Information

NRC RAI 76-3

Section 3.2 of the BWRVIP-76 report states that inspections are not required for
horizontal or vertical welds that are structurally replaced by a repair. The staff requests
that the BWRVIP provide a definition of "structurally replaced." The staff also requests
that the BWRVIP provide examples and sketches of how horizontal and vertical welds
would be structurally replaced by a repair that would not require any future inspections.
Please provide a list of BWR plants that have structurally replaced horizontal welds and
structurally replaced vertical welds.

BWRVIP Response to NRC RAI 76-3

"Structurally replaced" means that the installed repair hardware is adequate to maintain
the function of the shroud even if the welds are completely failed (i.e., 100-percent
throughwall cracked over the entire length of the welds). Requirements for a repair of
this type are delineated in BWRVIP-02 ("BWR Vessel and Internals Project, BWR Core
ShroudRepair Design Criteria, Rev. 2 (BWRVJP-02) "). An example of a repair that
structurally replaces the circunmferential welds is the tie-rod repair that a number of plants
have installed. The tie rods (shown schematically in Figure 1) are designed to prevent
vertical displacement of the shroud rings, even if the circumferential welds are
completely failed. Wedges are installed to prevent lateral motion. Since the
circumferential welds are no longer needed to maintain the functions of the shroud,
inspection of the welds is not required. An example of a repair that structurally replaces
a vertical weld is shown schematically in Figure 2.

Content Deleted -
EPRI Proprietary Information

]] TS

Attachment 1
Page 2
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Content Deleted -
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Figure 1: Schematic of Core Shroud Horizontal Weld Repair (Tie-rod Repair) 11 TS

Attachment I
Page 3
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Figure 2: Schematic of Core Shroud Vertical Weld Repair

Attachment I
Page 4
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EPRI Proprietary Information
Attachment 2

BWRVIP Response to NRC Supplemental Request for Additional Information on
BWRVIP-76

Items from the NRC Supplemental Request for Additional Information on BWRVIP-76
are repeated below verbatim followed by the BWRVIP response to that item.

SUPPLEMENTAL NRC RAI 76-1

In accordance with Section 3.5 of BWRVIP-76, a "detailed" inspection of repair
assemblies shall include VT-3 of accessible locking devices, critical gap or contact areas,
bolting, and the overall component. Since there are a limited number of repair hardware
designs, identify tile additional inspections required by the "detailed" inspections for the
existing designs.

BWRVIP Response to Supplemental NRC RAI 76-1

The staff is correct that only a limited number of general shroud repair designs have been
installed in the BWR fleet. However, the details of those designs can vary significantly
from plant to plant. For example, the design of a lower tie-rod attachment is different for
a plant with a gusset-type shroud support plate than for a BWRi2 "conical" shroud
support. Consequently, when details of the designs are considered, there are a large
number of different configurations and the BWRVIP is not in a position to define specific
inspections for each. In addition, future designs may include additional differences from
those existing today. It is primarily for this reason that BWRVIP-76 does not provide
design-specific inspection requirements and that it requires a utility to consider vendor
recommendations (Section 3.1) in developing a plant-specific inspection plan.

SUPPLEMENTAL NRC RAI 76-2

Aging degradation of reactor vessel internals has been an ongoing problem in BWRs.
Based on this statement, the staff requests the BWRVIP to discuss why the 10 year
interval for performing inspections as identified in Section 3.5 of BWRVIP-76 is
considered adequate. To demonstrate the adequacy of the 10 year inspection interval, the
staff requests the BWRVIP to provide all data that demonstrates the impact of neutron
fluence on the integrity of the repair assembly replacement material (i.e. 316L, XM- 19,
and Inconel X-750).

BWRVIP Response to Supplemental NRC RAI 76-2

The BWRVIP believes that a 10 year reinspection interval for shroud repair hardware is
reasonable for a number of reasons. First, the repair design utilizes IGSCC-resistant
materials as well as modem fabrication processes that preclude the occurrence of IGSCC
in the repair hardware (sensitization is avoided, coldwork is prohibited, etc.). Section
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EPRI Proprietary Information

5.10 of BWRVIP-02, Revision 2 provides the requirements for materials used in core
shroud repair designs. This has been approved by the NRC (Reference 1).

Secondly, the highly stressed components of the repair hardware (e.g., tie-rods) are
located in regions of relatively low fluence. The fluence at the radial location of the tie
rod near the core mid-plane is typically estimated to be on the order of 1019 n/cm 2 after
approximately 40 years of exposure. This is well below the fluence at which radiation is
known to affect the structural properties of these materials.

Thirdly, the Shroud Repair Design Criteria (BWRVIP-02, Rev. 2, Section 5.1.12)
requires that the repair be evaluated for effects of irradiation relaxation utilizing end-of-
life fluences. Allowances for these effects are included in the design of the repair.

And finally, all thirteen U.S. plants with shroud repairs have performed one or more
inspections of the repair hardware. While none of the reinspections were performed 10
years after the baseline (the first shroud repairs were installed in early 1995), some of the
reinspections were performed as much as 8 or 9 years after the baseline. The only
anomalies that have been observed were related to installation problems. These
anomalies were corrected and subsequent inspections have shown that they have not
reoccurred. No material degradation has been reported.

Extensive laboratory testing indicates that new alloy X-750 parts will perform
satisfactorily if they meet current specification requirements with regard to heat
treatment, fabrication sequence, and stress and strain limits (Reference. 2).

Since IGSCC is not expected and radiation effects are not significant, and since
inspections to date have revealed no material degradation, 10 years is considered to be a
reasonable reinspection interval. As with all inspection intervals recommended by the
BWRVIP, this period would be adjusted if degradation is observed or if new information
indicates that 10 years is not an appropriate interval.

SUPPLEMENTAL NRC RAI 76-3

The first paragraph of Section 3.5 of BWRVIP-76 states: "Bolt-tightness shall be verified
in cases where it is critical in maintaining repair/replacement component operability.
Further, a detailed inspection may include additional scope as specified by the designer."

The second paragraph of Section 3.5 of BWRVIP-76 states: "Bolt tightness may be
verified by visually examining the repair assembly and verifying that threaded
components are seated and there are no unintended gaps at tensioned member contact
points. Alternately, other means of verification of bolt tightness may be specified where
visual examination is not feasible or adequate. It is not necessary to confirm the amount
of repair assembly preload during routine inspection of repair hardware."

Attachment 2
Page 2
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The staff interprets the first paragraph to require bolt tightness for components where it is
critical to maintain repair and replacement operability. Visual inspections are not
considered adequate for verifying bolt tightness and would not be acceptable to the staff
in cases where bolt tightness is critical to component operability.

The staff interprets the second paragraph to be the requirements that are followed for all
other non-critical components.

The staff requests the BWRVIP to confirm if the staffs interpretation is correct and to
clarify the first two paragraphs accordingly.

BWRVIP Response to Supplemental NRC RAT 76-3

All tie-rod shroud repairs require that a certain amount of tension (or preload) be
maintained in the tie-rods during operating conditions in order to ensure the shroud
segments do not separate during normal or off-normal operation. This required preload is
established in two different ways. In the repair designs used in most BWRs, the preload
is developed due to differential thermal expansion between the tie-rods and the core

shroud. The tie-rods are installed with essentially no preload; the initial preload on the
rods isjlust sufficient to ensure that the tie-rod assemblies remain properly positioned. As
the reactor heats up, the core shroud expands more than the tie-rods and thus develops the
required preload in the tie-rods.

For these designs, an inspection that ensures that no unintended gaps exist is adequate to

ensure that the design preload will be obtained during heat-up and operation.

One U.S. BWR incorporates a shroud repair design that does not utilize differential
expansion to develop the required preload. In this BWR, a specified preload must be
applied to the tie-rods in the cold condition. This plant performs periodic inspections to
verify that the required preload is present.

The BWRVIP proposes to clarify the inspection requirements by revising the second
paragraph in Section 3.5 as follows:

Bolt tightness must be verified using an appropriate inspection technique. For some
designs, it may be adequate to perform a visual inspection to verify that threaded
components are seated and that there are no unintended gaps at tensioned member

contact points. For other designs, it may be necessary to verify the tension in the tierods.
Selection of the appropriate inspection technique depends on the details of the repair
design. Vendor guidance shall be obtained in order to determine the appropriate
inspection technique.

Attachment 2
Page 3
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REFERENCES

1. Letter from William H. Bateman (NRC) to Bill Eaton (BWRVIP Chairman, "Safety
Evaluation of Proprietary EPRI Report, BWR Vessel and Internals Project, BWR
Core Shroud Repair Design Criteria, Revision 2 (BWRVIP-02) (TAC NO.
MB8969)," dated February 28, 2005.

2. "Materials Handbook for Nuclear Plant Pressure Boundary Applications," EPRI
Technical Report TR-109668-S1-Ri, December 1999.
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NRC Second Supplemental Request for Additional Inforination

UNITED STATES
NUCLEARREGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001 ,

*July 2, 2007

Rick Libra, BWRVIP Chairman
DTE Energy
Fermi Nuclear Plant (M/S 280 OBA)
6400 NW Dixie Highway
Newport, MI 48166-9726

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION - BWRVIP-.76:
BOILING WATER REACTOR (BWR) VESSEL AND INTERNALS PROJECT,
BWR CORE SHROUD INSPECTION AND FLAW EVALUATION GUIDELINES

Dear Mr.: Libra:

The Nuclear Regulatory Commission staff is reviewing Electric Power Research institute
Technical Report 114232, "BWR Core Shroud Inspection and Flaw Evaluation Guidelines
(BWRVIP-76)" submitted-by the Boiling Water Reactor Vessel and Internals Project (BWRVIP)
for compliance with the license renewal rule Title 10 of the Code of Federal Regulations
Part 54. The BWRVIP-76 report defines generic acceptance standards and inspection intervals
for horizontal and vertical welds in repaired and unrepaired core shrouds, and procedures for
determining plant-specific inspection intervals when the generic acceptance standards are not
applicable. The report also includes generic inspection intervals and acceptance standards for
radial ring welds, repair hardware and repair anchorages in repaired core shrouds.

The staff has determined that additional information is needed to complete the review.

The staffs request for additional information (RAI) regarding the BWRVIP-76 report is
enclosed. In order to complete the staffs review of the report in an efficient and effective
manner, your complete response to the attached RAI is required no later than
October 30, 2007. If you cannot provide a complete response by this date, please contact John
Honcharik at (301) 415-1157 to discuss the withdrawal of the BWRVIP-76 report for compliance
with the license renewal rule and its future resubmittal when you are prepared to respond to the
RAI. In addition, if you have any other questions regarding the enclosed RAI, please contact
Mr. Honcharik.

Sincerely,

Matthew A. Mitchell, Chief
Vessels & Internals Integrity Branch
Division of Component Integrity
Office of Nuclear Reactor Regulation

Project No. 704

Enclosure:

Request for Additional Information
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NRC Second Supplemental Request for Additional Information

REQUEST FOR ADDITIONAL INFORMAT'ION
BWRVIP-76REPORT

BOILING WATER REACTOR (BWR) VESSEL AND INTERNALS PROJECT
BWR CORE SHROUD INSPECTIONAND FLAW EVALUATION:GUIDELINES

COMPLIANCE WITH THE LICENSE RENEWAL RULE

RAI 76(LR)-1

Discovery of intergranular stress corrosion cracking. (IGSCC) on the upper support location of
the tie rod repair at Hatch, Unit 1 during the unit's spring 2006 refueling outage suggests that
the inspection criteria for the tie rod repair hardware for the extended period of operation should
be reevaluated. The BWRVIP re-evaluation should take. into consideration the presence of any
high stress region that exceeds the threshold limits for IGSCC in the tie rod repair hardware.

RAI 76(LR)-2

Section 4.1, item 5 of the BWRVIP-1 00-A reportj "Updated Assessment of the Fracture
Toughness of Irradiated Stainless Steel for BWR Core Shrouds," states that fracture toughness
values of stainless steel materials that are exposed to neutron fluence values greater than
1 X 1021 nlcm 2 (E > 1 MeV) are lower than those used in Appendix C of the BWRVIP-76 report,
During a license renewal period, core shroud welds and base materials maybe exposed to
neutron fluence values 1 X 102' nrcm2 (E > 1 MeV) or greater. Since the inspection frequency
in the BWRVIP-76 report is based on fracture toughness values which are not consistent with
the BWRVIP-1 00-A report, the staff requests that the BWRVIP reevaluate the inspection
frequency and strategy that are specified in Section 3 of Appendix K to the BWRVIP-76 report.
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NRC Second Supplemental Request for Additional Information

cc:
Randy Stark, EPRI BWRVIP
Irtegration Manager
Raj Pathania, EPRI BWRVIP
Mitigation Manager - :
Ken Wolfe, EPRI BWRVIP
Repair Manager
Larry Steinert, EPRI BWvRVIP
Electric Power Research Institute
P.O. Box 10412
' 3420 Hillview Ave.
Palo Alto, CA 94303

Bob Geier, Technical Chairman
BWRVIP Assessment-Committee
Exelon Corporation
Cornerstone II a( Cantera

.4300 Winfield Rd. •
*Warrenville, IL 60555

Jeff Goldstein, Technical Chairman
BWRVIP Mitigation Committee
Entergy Nuclear NE
440 Hamilton Ave. (M/S K-WPO-1 1 c)
White Plains, NY 10601

Amir Shahkarami, Executive Chairman
BWRVIP Integration Committee

Exelon Corporation
Cornerstone II at Cantera
4300 Winfield Rd.
Wa-renville, IL 60555-4012

Richard Anderson, Executive Chairman
BWRVIP Assessment Committee

Vice President, Nuclear
FirstEnergy-Service Co.
Perry Nuclear Power Plant (M/S A-PY-290)
10 Center Road
Perry, OH 44081

Dennis Madison
BWRVIP Executive Oversight Committee
Site Vice President
Southern Nuclear Operating Co.
Edwin I. Hatch Nuclear Plant
US Hwy 1 N
Baxley, GA 31515-2010

Pau! J. Davison
BWRVIP Executive Oversight Committee
PSEG Nuclear, LLC
Salem/Hope Creek Nuclear Station
11.Yubas Ave.
Burlington, NJ 08016

Denver Atwood, Technical Chairman
BWRVIP Repair Focus Group

Southern Nuclear Operating Co:
Post Office Box 1295
40 Inverness Center Parkway
(M/S B031)
Birmingham, AL 35242-4809

Charles J. Wirlz, Chairman.
Technical Chairman BWRVIP Integration Committee
FirstEnergy Corp.
Perry Nuclear Power Plant
(M/S A250)
10 Center Road
Perry, OH 44081

Robert Carter, EPRI BWRVIP
Assessment Manager

Jeff Landrum, EPRI BWRVIP
Inspection Manager

EPRI NDE Center
P.O. Box 217097
1300 W. T. Harris Blvd.
Charlotte, NC 28221

Joe Donahue
BWRVIP Executive Oversight Committee
V. P., Nuclear Engineering & Services
Progress Energy, Inc.
410 S. Wilmington St. (M/S PEB6)
Raleigh, NC 27601-1849
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BWRVIP Response to Second Supplemental RAI

ff_ l lELECTRIC POWER
RESEARCH INSTITUTE

2008-123 BWPR Vessel & Internals Project (BWRVIP)

April 21,2008

Document Control Desk
U. S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852

Attention: Jon Thompson

Subject: Project No. 704 - BWRVIP Response to NRC Request fof Additional Information On
BWRVIP-76

References: 1. Letter from Matthew A. Mitchell (NRC) to Rick Libra (BWRVIP Chairman),
Request For Additional Information - BWRVIP-76: Boiling Water Reactor
(BWR) Vessel and Internals Project, "BWR Core Shroud Inspection and Flaw
Evaluation Guidelines," dated July 2, 2007.

2. Letter from Carl Terry (BWRVIP Chairman) to Document Control Desk
(NRC) "Project 704 - BWRVIP-76: BWR Vessel and Internals Project, BWR
Core Shroud Inspection and Flaw Evaluation Guidelines," dated December 9,
1999.

Enclosed are five (5) copies of theBWRVIP response to the NRC Request for Additional
Information (RAI) on the BWRVIP report entitled "BWRVIP-76: BWR Vessel and Intemals
Project BWR Core Shroud Inspection and Flaw Evaluation Guidelines," that was transmitted to
the BWRVIP by the Reference I letter identified above.

Please note that the enclosed document contains proprietary information. Therefore, the request to
withhold the BWRVIP-76 report from public disclosure which was transmitted to the NRC by the
Reference 2 letter identified above also applies to the enclosed document.

If you have any questions on this subject, please contact Bob Geier (Exelon, BWRVIP Assessment
Committee Technical Chairman) by telephone at 630.657.3830.

Sincerely,

Rick Libra
Exelon Corporation
Chairman, BWR Vessel and Internals Project

Together . . . Shaping the Future of Electricity

PALO ALTO OFFICE

3420 Hiliview Avenue, Palo Aito. CA 94304-1395 USA * 650.855.2000 * Customer Service 800.313.3774 -ww.epricom
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EPRI Proprietary Information

BWRVIP Response to Request for Additional Information
BWRVIP-76 Report Boiling Water Reactor (BWR) Vessel and Internals Project

BWR Core Shroud Inspection and Flaw Evaluation Guidelines
Compliance with the License Renewal Rule

Each item from the NRC Request for Additional Information (RAI) is repeated below verbatim
followed by the BWRVIP response to that item.

RAI 76(LR)-I

Discovery of intergranular stress corrosion cracking (IGSCC) on the upper support location of
the tie rod repair at Hatch, Unit 1 during the unit's spring 2006 refueling outage suggests that the
inspection criteria for the tie rod repair hardware for the extended period of operation should be
reevaluated. The BWRVIP re-evaluation should take into consideration the presence of any high
stress region that exceeds the threshold limits for IGSCC in the tie rod repair hardware.

BWRVIP Response to RAI 76(LR)-I:

Content Deleted -
EPRI Proprietary Information

]]TS
RAI 76(LR)-2

Section 4.1, item 5 of the BWRVIP-100-A report, "Updated Assessment of the Fracture

Toughness of Irradiated Stainless Steel for BWR Core Shrouds," states that fracture toughness
values of stainless steel materials that are exposed to neutron fluence values greater than lx1021

n/cm 2 (E > 1 MeV) are lower than those used in Appendix C of the BWRVIP-76 report. During a
license renewal period, core shroud welds and base materials may be exposed to neutron fluence
values lx1021 n/cm 2 (E > 1 MeV) or greater. Since the inspection frequency in the BWRVIP-76
report is based on fracture toughness values which are riot consistent with the BWRVIP-100-A
report, the staff requests that the BWRVIP reevaluate the inspection frequency and strategy that
are specified in Section 3 of Appendix K to the BWRVIP-76 report.
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BWRVIP Response to RAI 76(LR)-2:

BWRVIP has developed methodologies for evaluating flaws in core shroud welds. These
methodologies are documented in the following reports which have been approved by NRC via
safety evaluations.

1. "BWR Vessel and Internals Project, BWR Core Shroud Inspection and Flaw Evaluation
Guidelines (BWRVIP-76)," EPRI Report TR-114232, November 1999.

2. "BWRVIP-99: BWR Vessel and Internals Project, Crack Growth Rates in Irradiated
Stainless Steels in BWR Internal Components," EPRI Technical Report 1003018,
December 2001.

3. "BWRVIP-100-A: BWR Vessel and Internals Project, Updated Assessment of the
Fracture Toughness of Irradiated Stainless Steel for BWR Core Shrouds," EPRI
Technical Report 1013396, August 2006.

At the time BWRVIP-76 was issued, it was recognized that methodologies to determine crack
growth rates and fracture toughness did not exist to address high fluence conditions. Thus, the
guidance in BWRVIP-76 directed utilities to submit flaw evaluations to the NRC staff for
approval when cracking was greater than 10% of the inspected length and the fluence exceeded
5x10 20 n/cm 2. However, since that time BWRVIP-99 and BWRVIP-100-A have been issued and
approved by NRC. Consequently, criteria have been established to address the effects of fluence
on crack growth and fracture toughness that exceed the limits specified in BWRVIP-76. An
analysis performed to these criteria will, on a plant specific basis, establish an inspection
frequency. BWR utilities are required to follow this guidance when performing flaw evaluation.

The BWRVIP intends to investigate development of generic inspection intervals for high fluence
conditions. Regardless, the BWRVIP has in place a set of NRC approved methodologies to
address the evaluation of flaws in high fluence core shroud welds. The BWRVIP intends to
incorporate these methodologies in a revision to BWRVIP-76.

2
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RECORD OF REVISONS

BWRVIP-76-A Information from the following documents was used in preparing the changes included in this
revision of the report:

1. "BWR Vessel and Internals Project, BWR Core Shroud Inspection and Flaw Evaluation
Guidelines (BWRVIP-76)," EPRI Report TR-1 14232, November 1999.

2. Letter from William Bateman (NRC) to Carl Terry (BWRVIP Chairman), "revision to
BWRVIP-07 Table 1", February 13, 2002. (BWRVIP Correspondence File Number
2002-055).

3. Memo from Vaughn Wagoner (BWRVIP) to BWRVIP Membership, "Modification to Core
Shroud I&E Guidelines (BWRVIP-63 and BWRVIP-76)," October 23, 2000 (BWRVIP
Correspondence File Number 2000-271).

4. Letter from William Eaton (BWRVIP Chairman) to Meena Khanna (NRC), "Project No.
704 - BWRVIP Response to NRC Requests for Additional Information on BWRVIP-76,"
June 8, 2005 (BWRVIP Correspondence File Number 2005-249).

5. Letter from Matthew Mitchell (NRC) to William Eaton (BWRVIP Chairman), "Safety
Evaluation of Proprietary EPRI Report, "BWR Vessel and Internals Project, BWR Core
Shroud Inspection and Flaw Evaluation Guidelines (BWRVIP-76)"," July 27, 2006
(BWRVIP Correspondence File Number 2006-387).

6. Letter from Jack Strosnider (NRC) to Carl Terry (BWRVIP Chairman), "Final Safety
Evaluation of the "BWR Vessel and Internals Project, BWR Shroud Support Inspection
and Flaw Evaluation Guidelines (BWRVIP-38)," EPRI Report TR-108823 (TAC NO.
M99638)", July 24, 2000 (BWRVIP Correspondence File Number 2000-224).

7. Letter from Jack Strosnider (NRC) to Carl Terry (BWRVIP Chairman), "Final Safety
Evaluation of the "BWRVIP Vessel and Internals Project, "BWR Vessel and Internals
Project, LPCI Coupling Inspection and Flaw Evaluation Guidelines (BWRVIP-42)," (TAC
NO. MA1 1 02)," May 26, 2000 (BWRVIP Correspondence File Number 2000-156).

8. Letter from Carl Terry (BWRVIP Chairman) to C.E. Carpenter (NRC), "PROJECT NO. 704
-- BWRVIP Response to NRC Safety Evaluation of BWRVIP-63," May 30, 2001 (BWRVIP
Correspondence File Number 2001-189).

9. Letter from Carl Terry (BWRVIP Chairman) to Meena Khanna (NRC), "PROJECT NO.
704 -- BWRVIP Response to the NRC Final Safety Evaluation of BWRVIP-63," April 28,
2003. (BWRVIP Correspondence File Number 2003-138).

10. Letter from Matthew Mitchell (NRC) to Rick Libra (BWRVIP Chairman), "Request for
Additional information - BWRVIP-76: Boiling Water Reactor (BWR) Vessel and Internals
Project, BWR Core Shroud Inspection and Flaw Evaluation Guidelines," July 2, 2007
(BWRVIP Correspondence File Number 2007-208).

11. Letter from Rick Libra (BWRVIP Chairman) to Jon Thompson (NRC), "PROJECT NO. 704
-- BWRVIP Response to NRC Request for Additional Information on BWRVIP-76," April
21, 2008 (BWRVIP Correspondence File Number 2008-123).

12. BWRVIP Inquiry 2005-010, "Shroud Single-Sided Vertical Weld Examination
Requirements" (BWRVIP Correspondence File Number 2005-465).
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13. BWRVIP Inquiry 2007-001, "BWRVIP-76 Interpretation of Plant Specific Evaluations
versus Table 2-1" (BWRVIP Correspondence File Number 2007-010).

14. BWRVIP Inquiry 2008-006, "Unrepaired Shroud Vertical Weld End of Interval" (BWRVIP
Correspondence File Number 2008-336).

15. "BWRVIP-94, Revision 1: BWR Vessel and Internals Project, Program Implementation
Guide," EPRI, Palo Alto: 2005. 1011702.

16. Letter from Thomas Blount (NRC) to Rick Libra (BWRVIP Chairman), "Acknowledgement
of Boiling Water Reactor Vessel and Internals Project Letter Concerning Corrections to
Final Safety Evaluation of Topical Report "BWR Core Shroud Inspection and Flaw
Evaluation Guidelines (BWRVIP-76)" for License Renewal, Appendix K and Issuance of
Final Safety Evaluation Revision (TAC NO. ME2355)" October 26, 2009 (BWRVIP
Correspondence File Number 2009-308).

Details of the revisions can be found in Table Q-1.

END
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Table 0-1
Revision Details

Source of Requirement Description of Revisionfor Revision Implementation

Editorial NRC Safety Evaluations inserted
after Title Page.

Editorial Non-essential front-matter revised
to comply with current EPRI
publication guidelines.

Editorial Front-matter: Record of revisions
added.

Editorial Executive Summary updated.

Editorial Historical background in Section 1
updated.

Sect. 3.2.3: The staff requests that NRC Final SE on Brief discussion of Hatch tie-rod
the BWRVIP include a discussion of BWRVIP-76, Section 3.2.3 upper support bracket cracking
this recent plant operating experience (2006-387) added to Section 1.1.
(shroud stabilizer X-750 cracking at
Hatch) and include any lessons
learned or additional guidelines in the
-A version of the BWRVIP-76 report,
as needed.

Clarify that BWRVIP and NRC have INPO Added discussion that "good
agreed that inspection of a minimum ligament" approach is not
length of weld to ensure structural acceptable. Inspection must
integrity is not acceptable. Inspections include all accessible areas as
should interrogate all accessible practical. Discussion added to
regions of the weld. Section 1.1 (Background) and 1.3

(Definitions).

Editorial Section 1.3 added: "Definitions".

Clarify "surface" exams for BWRVIP response to RAI Definition of surface exam added
consistency with Section XI (i.e., PT, on BWRVIP-76, RAI 76-1 to Section 1.3.
ET are surface exams; visuals are (2005-249)
not)

BWRVIP comment Definition of EOI added to Section
1.3. EOI may be extended by a
maximum of 3 months in order to
accommodate unanticipated
changes in outage schedules.

Editorial Definition of "average crack depth"
clarified. Appendices D and F
revised using words from memo
2000-271 to clarify original intent
of report. Additional note added to
section 1.3 (Definitions) and 2.3.3.

Editorial Discussion added to Section 1.3
("Definitions") to clarify meaning of
"2-sided" with respect to visual and
UT exams.
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Record of Revisons

Table Q-1
Revision Details (Continued)

Revision Source of Requirement Description of Revision
for Revision Implementation

Add NEI 03-08 Implementation BWRVIP-94, Revision 1 Section 1.4 added: "NEI 03-08
Requirements Implementation Requirements."

Editorial Note regarding applicability of
ASME inspections added to
Section 2.1.

Consider allowing a plant specific Inquiry 2007-001 Sect 2.2 revised to allow Plant
evaluation in lieu of Table 2-1 Specific evaluation in lieu of Table

and 2-1. Text also revised to allow use
of plant specific evaluation of

Consider revising report to not require vertical welds in lieu of using
submittal of flaw evaluations to NRC if generic acceptance criteria.
they comply with -76 procedures

Section 4 revised to reference
BWRVIP-94 (which requires
reporting when flaw evaluation is
not lAW BWRVIP guidance).

For plants with two H4-type welds, INPO Section 2.2.1 revised to
clarify whether the one with highest recommend inspection of the
fluence should be inspected highest fluence weld followed by
preferentially. inspection of the other weld at the

next inspection. If one weld is
found to be cracked, it shall be
inspected lAW inspection results.
Other weld shall be inspected
during every other inspection.

Editorial Text in Section 2.2.1 revised to
note that a leakage evaluation is
required if through-wall cracking is
observed.

Editorial Section 2.2.2 revised to clarify that
only UT or 2-sided visual or
surface inspection results should
be used in evaluation of horizontal
welds.

BWRVIP comment Section 2.2.2 (and multiple other
locations) revised to clarify when
fuel should be moved to allow
visual inspection of shroud ID
welds.

Inquiry 2008-006 Section 2.3.1 revised to clarify that
EOI for a vertical weld can be
based on either inspection of the
weld or evaluation of horizontal
welds.
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Record of Revisons

Table Q-1
Revision Details (Continued)

Source of Requirement Description of Revisionfor Revision Implementation

Clarify when 1-sided exams can be Inquiry 2005-010 Intent of inquiry response
used incorporated into Sections 2.3.2

and 3.3. Also added to Section 1.3
(Definitions).

The staff recommends that the NRC Final SE on Text revised (multiple locations).
BWRVIP revise the BWRVIP-76 BWRVIP-76, Section 3.1.1
report to indicate that all inspections (2006-387)
shall be performed in accordance with
the most recent version of BWRVIP-
03 (multiple places)

Clarify that welds below H7 do not NRC Final Safety Section 2.3.3 revised to clarify that
require inspection in unrepaired Evaluation on BWRVIP-38, short vertical welds below H7 do
shrouds. Issue 3.1.4 (2000-224) not need to be inspected in

unrepaired shrouds.

Clarify appropriate crack growth rates BWRVIP response to RAI Text in Section 2 and App. D and
for use in flaw evaluations 76-2 on BWRVIP-76 (2005- F revised to require use of NRC-

249) approved crack growth rate and
fracture toughness.

Sect. 3.1.2.2: the staff recommends NRC Final SE on BWRVIP- Section 2.3.3 revised to state that
that the BWRVIP revise the BWRVIP- 76, Section 3.1.2.2 credit can be taken for previous
76 report to indicate that credit may (2006-387) inspections provided they met the
be taken for previous inspections of requirements of the version of
horizontal or vertical welds provided BWRVIP-03 in effect at the time
those inspections satisfied the the inspections were performed.
requirements of the most recent
version of the

BWRVIP-03 report.

Editorial Section 2.3.3.1 and elsewhere:
Use of general acceptance criteria
and Table 2-1 limited to fluences
less than 1 E21 because technical
basis (App. C and E) utilized
K-150. BWRVIP-100 limits use of
K-i150 to fluences less than 1 E21.

Editorial Flowcharts in Figures 2-1 to 2-5
and 3-1 to 3-3 revised for
consistency with report revisions.

The reinspection interval based on a EPRI Flowcharts revised to set max EOI
plant specific evaluation for Category for both Category B and C shrouds
B plants that have inspected less than equal to 10 years.
50% (ref. Figure 2-2) is limited to 6
years. The interval for Cat C plants
(Figure 2-3) is capped by Table 2-1.
Revise for consistency.

Editorial Table 2-1 revised.
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Record of Revisons

Table Q-1
Revision Details (Continued)

Source of Requirement Description of Revision
for Revision Implementation

Clarify that Table 2-1 is applicable to NRC Memo (2002-055) Table title revised accordingly.
both Category B and C shrouds.

Clarify in Table 2-1 that fluences are Editorial Note added to Table 2-1 that
at EOI. fluences are at EOI and fluence-

related criteria are applicable if
fluence at ANY part of the weld
exceeds stated criteria.

BWRVIP comment Reinspection intervals in Table 2-1
for cracking less than 10-percent
revised to require plant specific
analysis if fluence exceeds 1 E21.

BWRVIP comment Table 2-1 and Section 4 revised
to require submittal only when
fluence exceeds 3E21
(BWRVIP-99 and -100 now define
crack growth rates and fracture
toughness for high fluence.)

Editorial Table 2-1 clarified to indicate that
NDE uncertainty is not added to
measurements in order to use
Table 2-1. This is consistent with
the technical basis in App. C)

In response to the staff's RAI question NRC Final SE on BWRVIP- Text added as requested.
76-3, the BWRVIP indicated that it 76, Section 3.2 (2006-387)
would include the following definition
in Section 3.2 of the -A version of the
BWRVIP-76 report: "Structurally
replaced means that the installed
repair hardware is adequate to
maintain the function of the shroud
even if the replaced welds are
completely failed (i.e., 100 percent
through-wall cracked over the entire
length of the welds)."

BWRVIP comment Section 3.3 revised to clarify that
inspection of short vertical welds
below H7 is required in repaired
shrouds unless repair designer
has justified otherwise.

BWRVIP comment Section 3.3 revised to require
shroud vertical weld inspection
before installation of shroud repair
for the welds needed to support
the repair.
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Record of Revisons

Table 0-1
Revision Details (Continued)

Revision Source of Requirement Description of Revision

for Revision Implementation

BWRVIP comment Reinspection interval for
uncracked ring segment welds set
at 10 years.

BWRVIP comment Section 3.5 revised to recommend
vendor specification of repair
hardware inspections consistent
with BWRVIP Repair Design
Criteria.

Clarify requirement for inspection of BWRVIP response to Second paragraph of Section 3.5
repair hardware for bolt-tightness Supplemental RAI 76-3 on revised as follows:

BWRVIP-76 (2005-249) Bolt tightness must be verified

using an appropriate inspection
technique. For some designs, it
may be adequate to perform a
visual inspection to verify that
threaded components are seated
and that there are no unintended
gaps at tensioned member contact
points. For other designs, it may
be necessary to verify the tension
in the tierods. Selection of the
appropriate inspection technique
depends on the details of the
repair design. Vendor guidance
shall be obtained in order to
determine the appropriate
inspection technique.

Sect. 3.3.2: The staff finds the NRC Final SE on Specific requirements for reporting
BWRVIP's proposal with respect to BWRVIP-76, Section 3.3.2 inspection results deleted
the reporting requirements to be (2006-387) from BWRVIP-76. Reporting
adequate because the results will be requirements are in BWRVIP-94.
provided to the staff via the BWRVIP Section 4 revised to add reference
inspection summary report. It should to BWRVIP-94.
be noted, however, that this provision
for having the BW RVIP report
licensee inspection results does not
replace the requirements placed on
each licensee by 10 CFR 50.72 and
10 CFR 50.73, should the licensee's
inspection results meet these
reporting thresholds.
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Record of Revisons

Table Q-1
Revision Details (Continued)

Revision Source of Requirement Description of Revisionfor Revision Implementation

Sect 3.3.3: Because the NRC Final SE on Reference to BWRVIP-94 added
implementation guidelines and BWRVIP-76, Section 3.3.3 to Section 4.
reporting requirements are included in (2006-387)
the BWRVIP-94 report, "Program
Implementation," the staff
recommends that the BWRVIP
include a reference to the most recent
version of this report in Section 4.0 of
the BWRVIP-76 report.

The following paragraph will be Final SE on BWRVIP-42, The referenced paragraph was
included in all revised I&E Guidelines: Issue 2.2 (2000-156) added to BWRVIP Program
"If, during the course of implementing Implementation Guide
these recommendations, it is (BWRVIP-94). Specific reporting
determined that implementation requirements deleted from Section
cannot be achieved as described in 4.0 of BWRVIP-76. Section 4
the I&E guideline, or that meaningful revised to reference BWVIP-94.
results are not obtained, the user
shall notify the BWRVIP with sufficient
details to support development
of alternative actions. These
notifications, as well as planned
actions by the BWRVIP, will be
summarized and reported to the
NRC."

Editorial Clarification added as Note 7 to
Table C-9.

Editorial App. D revised to require use of
NRC-approved crack growth rates
and fracture toughness.

BWRVIP will propose response to Response to SE on Paragraph added to App. D
"Use of NDE Uncertainty" at a later BWRVIP-63, Item 7 and F: "In performing some flaw
date. (2001-189) evaluations, the measured length

and depth of observed flaws may
need to be adjusted to account
for NDE uncertainty. These
adjustments shall be made in
accordance with current BWRVIP
recommendations." Reference to
2004-191 added.
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Record of Revisons

Table 0-1
Revision Details (Continued)

Revision Source of Requirement Description of Revision

for Revision Implementation

Revise use of 150 ksi root inch in Response to Final SE App D and F revised to delete
performing flaw evaluations, on BWRVIP-63, Item 3 specific reference to 150 ksi-root-

(2003-138) inch. Statement added that
NRC- approved BWRVIP fracture
toughness should be used.
BWRVIP-100-A referenced.
Fluence limits from BWRVIP-100
for use of Limit Load, LEFM and
EPFM added to App. D. Table 2-1
and general acceptance criteria for
horizontal and vertical welds
limited to fluences less than
1 E21 n/cm2.

BWRVIP Comment Appendix I revised to use 8760
hours/year (vs 8000).

NRC Request Appendix L, M, N, 0 and P added:
NRC/BWRVIP correspondence.

The staff recommends that the NRC Final SE on BWRVIP- Reference to BWRVIP-94 added
BWRVIP include a statement in its 76, Section 3.3.3 to Section 4.
"Record of Revisions" table, of the -A (2006-387)
version of the BWRVIP-76 report, that
licensees shall implement the
reporting requirements in accordance
with the most recent version of the
BWRVIP-94 report since the most
updated implementation guidelines
and reporting requirements are
included in that report.
END
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