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From: Rodney M,. Cook[Firstrnergy
To: Mark A. McLaughlin/TE/RFrstEnergy@FirstEnergy, Prasoon K. GoyaVTFRrstEnorgy@ FRVtEnergy,
Andrew J. Siemaszk0/FirstEnergy@FirstF~mergy, Frank W. KennedyfiEirstEnergyo Frit~nergy, Daie LI
Miller/TFJFiFtEnergy@ RrstEnergy, Dale R. WuokkotE/r~st(nergy@FlrvtEnergy. David H.
LockwbodlTEIFirstEnergy@ FrstFnergy

Subject: Sed!al12731 B-V27.-f1 Ver.ion l b

bate: 8/27/2001 9-0:35101O

Well, her's another vermlom. It deleted the reference to 90% of the nozzles being Inspected during the
2000 Inspection, and revises the first paragraph of the response to ld concerning the Scope of the
inspections as 'The scope of the visual inspeCtion was to Inspect the tore metal RPV
head area that was accessible through the weep holes to identify any boric acid
leaks/deposits.' This is to ensure that we state that not all of the head was accessible
or inspected for inspection for whatevei reason. Also, it incorporates the currently
planned 10 % expansion criteria if a leak resulting from a circu.mferential crack is found,
incorporates the currently planned 100% expansion crietria if a circumferential crack is
found above the weld that has not gone through-waWL and incorporates a discussion of
the review of the 1998 and 2000 video tapes since May 20.1, Let me Rnow of any
comments you have. Time is of the essence this week! (the files is in pdf format so I
can get it into one e-mail)
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Docket Number 50-346

License Number NPF-3

Serial Number 2731

U.S. Nuclear Regulatory Commission
Attention: Vome Control •esk
Washington, D.C. 20555-OOO1

Subject:. lespowse to NRC Bulletin 2001-01, "Circumferential Cracldng of Reactor

P)real•w Vessel Head Ppaetration Nozzles"

Ladies and Gentlemen:

On August 3, 2001, the Nuclear Rogplatory C ijnnission (NRC) issued NRC gulletin
2001-01, 'ircmfetntia! Cracking Reactor P Vessl ead Peoeation
Nozzles," 'Me Bulletin reqsted information regarding the structural integrity of the
reactor press=• vessel head. pexetration (VRP) gozzles, inceliknghc Uetent of wzzle
leakage atbd cracking that has beon found ,to date, inspections and rcpafrs that have been
completed to satisfy applicable =gulatory rijqrewnts, and the basis for concluding that
plans for future inspections will ensure compliance with applicable regulatory

compliance.

The Davis-Besse Nuclear Power Station (DBN.PS) has sc4uedulc VH1 inspeptions during
the upconvng spring 2002 refueling outage. The Jirstnergy Nuclear Operating
Company.(FENOC) provides the attached information for the DBNPS in response to
NRC Bulletin 2,001-0.,

If you have any questions, or requir f"uther information,,please contact M. David H.
Lockwood, Manager, Regulatory Affairs,, at (419) 321-4450,•

Very truly yours,

Attachments
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cc: J. E. Dyer, RegionaI Administrator, NRC Region III
S. P. Sands, DB-i NRC/NIR Pr•jctManager
K. S. Zellews, tB-1 SeniorResideint lIspectoi
Utility Radiolotical Safety Board
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I

RESPONSE TO

NRC BULLETIN 2001-01

FOR

DAVISI-BESSE NUCLEAR POWER $TATION

-UNTr NUMBER 1

This letter is submitted pursuant to 10 (:VR50.54q) and goutains iformation putmtant to
NRC Bulletin 2001-01, Circumferential Cmdcaing of R= oewsure Vesse! Head
Penetratio~nNozzcs,"• fbr the Dgavis-BosseNuplear Power Station, Unit Numbr I"

1, Guy G. Campbel, stato that (1) 1 am Vico'Psiednt -Nuclear ofthe Firstýrgy
Nuclear Operatif Company, (2) 1 am duly auth~oized to oente W fiMe 0
certification On behalf of the Toledo Elison Comp~my and the Clewland Electric
Illuminating Company, gad (3) the statoemnts set forth herein are true and cwoned tO the
best of my kvowldge, information and belief

13Y.
Guy 6. Campbel, Vice President - Nuclear

Affimed and subscribed bcfore joo

Notaty Pbi, Stt f Ohio
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Response to NRC Btlletidn 2901-1 for the Daits-Bess.Nuclear Fower Staton

The.folloIing infortnaion is provided in rfVOmC toNR.C B.1.•11;ti 200l-01•Q.".CirC'Wifenti$L
Crac•ing of Reac.tor Pre•ssde Vessel H-lead Penetration Nzzes," for the D.visse Nuclear

Power Saip(BP)
Nl•.C~iitetin etiuestiter lla .. ."-..

The0 p Ant-specific pboseptibifity r4Anking th your plamt(s) (nbdtg 4~~eIt
deteruziac tach ranking) iusing the PW$CC .suseeplibility nmixlc1d.s•nilied n Appendix Bfl

oie )vWiP44., Part2, reprt;.

TheP Dn3NP$ bps bee axaye o ucptibiflty * i p-aiet the OC Yee Ncla -tatio, unlit

Attachment 2. .This hvatleatonsho~wet that. it :will ta1e ib DB4? 3',l:Effec~tiv lFi1 rower
.Years (EFPY) of additiobal .operatoq from Marcqh 1, 2001, .to.•re, hlttw t.m time-at-

The 1)D rS Ws into the NRC category of plants witin 5EFPPY of OW;3.

*NkC Bulletin Request item '.,b:

A description of the VHP nozgles in your plant(s), inc..ludig the umber, tvpe, i.de and

outside diameter, materials of constunction, and the . num d t be n Y'-P nozzles

The DBNPS has 69 Control Rod Dtive Mechanism (CRWM) nozzles of whiclh.61 are used for
CRDWs, 7 aMe spare, and we is usd for the etacor POssuro Vescl (pPV) hed vYet. Each
CRDM nozzle is..onstructed of Inconel Alloy 600 and is atWtahed to th•eýUV head by an Inconc.
Alloy .82 J-groove weld. The RPV head is cdonstr-cted of.ftn teCela AInd i • WernUy Clad .
with stainless steel. Tn material for the ize w splied by 0 sutwo p s. O&W Tubular
Products supplicd material for 60 nozzles.and kfuntingtohtAlloys suppid the material for the
remaining 9 noMzzles. The head arragement and requested nozzle details am prwvided in
Attachment.2

NRC B.u..lletin Rtuest Item I.c"

A description of the.RPV bead insulation type and configuration.

S$4M-05523
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Resnonse.

The DBINPS has metal teflective horizontal vessl boad ilaSu.tion. MCt. e WC iflku.ation i1
)ised pat jhtbedetror of the vessl from the dls~efa~edw o -04 hidifgthe Ow"tOrr or'

closur fdano*A ad starts. Metal rteflectve 4nlzi"WIJ 4~~sdo h tV i~Ag~eit
betwt the "V head and the insulation, the eI t t t R.. V
bead Whero it is spppwximately, 2. inchess, adwillno nipeea4aiidvsmliseto.T
is .shpwn in the ca6tt•0e4 DBN?$ drawing 1749-M-97-2-3 ,of thegc [ a a t outline
for the RPVinsulatio ".

PMC -8uflu .Reqet item I4A

A description oAýth VI* 4qzzle and lPV head insecfions (type scope quaification... ,v . e eli. t c p s 4

re,•q .•meat, and..WacCpUni.Periteria) that hlve bet p. foxid at you plant() .nethe past 4
YCOO, alid.the fizWings Iticlude.a descriptioaý of anylimiaton (insulation or other

The DBN?• has perfor twm o F.t t he0past ,, ugthe 1  ItfoIing
outage (00~) in Apri 1"S) and-during -the l"RFinApOril 2000: The scp f teVISua
inspection Was ton.ect the baU.ealRPV head a that w ecesib thoug•, •t weep
holes to idenfif any bori acid eaksdeposits. The DBNPS also insested hOW, ofContro! Rod
Drive Mechansm (CRM),flanges for leaks in respo..c to leneric Leger 88-05, *%ofic Acid
Corrosion of Carbon teel Reactor.Pr .sw aoundary Components in M Plants.- Thelts
of these two recent inspoctions e dewttbd beWow,

4*ections of the RPV hd ware performed .with the RPV head ýulat ion installedhat aceordajie
with.DBNPS procedpreNG-N034 n$oic Acid Corroifn CQont ?rgax, wih was
,developed in respqws to Gqepri Ltte 88-)W As s;tated prviously a gawxswto ewekn the
RPV headand the inslation, th Inainhnnm gap."in a the dom centerof the ."Vbmed'vhere
it is .apptxiinslty 2.inches, and will not impede visual inspecton. The sMP.. sirur
envelopes the.D]3NPS RPV head and has.13 openings (weep hole5) at the bOOM towiurgh whielh
inspoctions are pprforined. Theme ame 69 MRM nozzles flat penetrae the RPV heia& The WMet
rflective insulation is located above the head and does not ittýfete wihthe visual inspection-
The visual inspection is performed by the use of a small eao.a mounted on.a wire polek This
camerais inser•ted hrough the weep holes,

Apnil 1998 inspection kesults (I IRFO)
This visualinspection showed an uneven layer of boric acid scattered over the head. There
were some umps of boron, with-the color varying f•om brown to white. The outside
diameter of the CRDM tubes showed white streaks, providing evidence of downward flow
and attributable to CRI)M flange leakage. The head was cleaned by use of a.manual
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scrubber and vacuum tbrough the weepholes. The head was videotaped.ar cleaning for.
future re fernce-

*April20Insein Reguis C APO' o
I~ Mp'I M~0 Fi4lýtoni d Ote-I Pw Sk-Iee . W.. 31

downha owan depo. Osibts unJderth C•D ofl.•. • n|v •f~ ,o:'p3.vl higa

46s- rep-I a*0 the 1}0 CIF91 W1,01~ "04 Wa~j* ~ft~e

..... ~~Wa ":3.... .i..z.,.. :•,•:5 / . .," • k • I -. " W ., k " • ,4" ".- : . ..

w- pu~bfsrmed. Srni e b•f 199.a~id2000s: 4 .•c..Ig1..-. ' . "isuatP~
beine ath t00,- rleakin f~ne.ofes ri le 198.md,00 w •r ci tpi o Athe R eanig the

bensperto forhedP This cvs.es Wase ionctivtd o~r.U•,lait Q¢a•b:,fle m1~1athon
borin ltag¢d frposimwr th ~eD~fP RE~iic~4istte ti"d' :a oNf•n

lANO- wiTns d uewender thti MIA*
:0i bo. . t .bW .Nrc thile: Rs !te bee

Ae dspetion of thre leatn ( fV thead Indotrii.h*.d .*r tist•erd re .

he-qduptoth mssB.si•dh 16u ( he ,c~i.• Oypi.s:i -htv tý..td. 14eomof

*SubsEquentgReviw of 1998 .arid.200,0 hspoin V~idge~taeakeenlta
Slince Ma 001 roviow o the 199Sa4• o 210OIpo vhldotp• s of the PV head has
beent perfohe hd This seview was wrducted to thrnirm e eoeiQf ny andhication of
boron leakage Born the VBNPS XF.V ea p 0sentONand
ANO- 1. al rvw fo ternoing of dCRD osuctw ne tlb twoujd resmOt frorute dV
hecad penetration leakage werenot Ovident.t

NRCBulletfin Renues Item L.

A description of the cnfintaiots of the missilt hieldt tn MM i ho¢sxing ad t.hir
support/restraint syst.M., and . A comspoomets, stmchere, O~d 0e*as 6aln~f~~thetoplo ffif the )

hedup to fh isl hed nid h lvtokotts tr*rltte~th. b in~ Qf
the missile shield.

.Respons

The service structure bolts to the reactor vesWe he*d& (the lowe secton of tho servic sftrcur
is welded to the head. The service, structure then bolts to this lower section) Fan boles are

pode to allow forced air cooling ofTROWMs. Ductwork connected to tw4o rmmotely xnocuted,
100 percent capacity cooling fans is mounted over the fan Woes in the service structure. The
lower portion of the service structure is also provided with ledges to support the RPV head

S14M-05525
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insulation. The .uppcr portion of the servico structure cylinder is provided with a monorail to
accominwdate chain hoists that are required for stud tensioner handling, A 4eck is provided on
the service struture to provide a work platform for seivioing the CRIMs. i Aiek also
provides. the support for the CJODN booling wAtetr tnanifold and electrical vabics, 'Ihe decic is"
cOmposed of individa boxttod plates 'with rponings te..iccot soaink 4W.'" p ovdedwith the
CROMs. These se eismic platesP rovid.stabiliy r t.e Pp.portiO" of phO CtUbhL .. ey am
field-Agted to the reactor ves"e control rod'nozzles...
The elevations for the.Reactor Coolant System (RCS), jn•cling the Itop.ofth0 C.RD Closure

.Hdosings at the top of fthevice structu•rea, shown in tie ba d igu I- The top of.the
m!"ile shuield over the srvice •sttcure is at clevation 6$3V0(". The missile shield is compried of
6 concret removable panel each W31 5' Fx , " x T,. It span.acr•oss the reuling canal and is
supporteO on both sides by the Steam Generator 'D-Ring" wall$,

"NRC Bulletin Res..t hem 2-

Ifyour plant has pviypuOsly experiened a r leakage from or camcking in VUP rtozns

addressees are requst•edto provide the following ihfo0•.ttiO: [a, b,n,',d)

The DBNPS has not previosly identified either leakage from or ractking of its RPV head

penetration nozzles.

DWC Bulletin Requesttm 3.a:

If the susceptibility ranking for your plant is within5 EFPY of ON$3, addresws-t.are
requested to provide the following information:.

a. your plans for.future inspections (type, scOp, qualifiicat!oix tqemneits, and acceptance
criteria) and te0 schedu e;

The DBNPS plans for future inspetons consist of the foillowing:
1. A qualified visual xamination of the RPV head will be prfogied daring 130F, which is

currently scheduled for April 2002.

Visual examinations have been performed during each refueling outage and reviewed .by the
Engineetring staff. For the 13R)FO, .a qualified visual examination will be performed. Personnel
performing this task will be instructed .n the type of mnacceptable Corndtions using ONS3 as the
basis. Inspections will be'performed in accordance with a procedure.developedgspecifica)ly for
thesememauinations that will meet the basic requirements of 4n ASME VT-2 inspection. Thme
previous inspection video of the cleaned head will be used to help deteiinne any unacceptable

SI,4M-05526
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conditions. The.RPV head will be eleteied (as nessaty) and videotaped prior to.retum to
service to re-establish a baseline for future inslvtion.

The 0Ccept4Jce crterA to be Used wil m stof or nipffiiv Cv44ý464 of y as-fotwd boric
acid trystl deposits to photogiiiphs of !klng :CID.M noz• oh~e aiht 023 .d Aransas

.l.a .... ...( ."O"" d .. ....u a ... 5 . ' JA tha if. .

.cit .oifrtri!i imack a~bove the ,CItDM nozzle we1ld, the supp!ei eanitlln will .be

duigthe adiinal retl piaia ayirul tl adisintidaov
the wld which t5 nno (hashta(ha .lcaused , 7ZClea.t sh •.ppl. ".
etaminations will be expanded to 100% of th6 C"bM Aoiv c$, A fow -hart of the ihspection
plan is sho. in Figrte2. Oets of the id ction plan will be devAl" .-P .r to the 13-O.,

2, Q lMid viMa examinations will conitinue to be perfredat a•bseqneatrefuel•.g
outae.

The MBNP$ ,willI contiue to petform'qualified vi exa ii of theI.RPV -head for

evidence ,f lea.ing CRDM no:zle§ at subsequent refueling outage., The. visual exavination
Proccdwev will te updaed, as re-quired, to include- industry ex'perier6e.

• NRC B•ultinýnR t Ltqm r.b'

Your basis for concluding that th ,inspections identified in 3.a. will assurm that regulatory
requiements are met (see Applicable:RcgulatoTy.Requ=its section). Iaclude the
following specific infotation in this diacssiort
(1) Ifyour fiure inspection plans do not Inclu .p truing inspections befbte December
'31, 20.1, provide your basis for conclgdiný that the rogulatozy xeq. iroeents disc ,din the
Applicalle Regulatozry Roqnre -section will confinue to be met until the inspections are

(2) If your fUtu intpection plans includo only Visual inspections, discass the corective
actioas that will be taken, including alte•native ispect ion methods (for examle, volumeic-i
examination), if leakage is detected.

The B13NPS issimilar in design to ONS3 and ANO-l, which have demonstrated an ability to
ident*fy leaking CRDM nozzles by visual inspection for boric acid crystal deposits. The DBNPS
fabrication records were -rviewed to determine how CRDM bores wr machined and how
CRDM nozzles were installed. CRDM nozzles were installed in the RPV closure head with a
designed 0.0005 inches to 0.0015 inches of dia tral inerference (documented in "Safety
E~aluafion for &W-Desimgn Reactor Vessel.Read Control Rod Drive Mechanism Nozzle
Cr.acking," BAW-101 90P, dated May 1991). The CRDM nozzle shaft diamter-is custom

S14M-05527
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ground to 0.00l inches greatcr than the final diameter of th associated CRMM bore with a
32AA finish, A general description ofTthe .CRt)M bo.rs. mcbinhg is as follows:

tRough amhine. CRDM bores (NoWe. DBNPS R-V head penctrations'wm not

.* Final heattrea~tmnent of RV cl~osure head•

F Finish machine CRDM bors toa 250 finish

A general descfiption of the CRDM nozzle Instlatoit is p follows:

, .Cool CIWM no~zles in hquid runtrogcn t9 -i40•F uminm

* Install CRDM nozzle .in specified location
* .Ajlow.CRDlM.npzzlto warmto 700 .F•

During the final Quality Assrance inspection, CROM bores were nispectle for fnal top and
bottom bore diameter and verticality. Aftr indivjdual .CRDM nozzle h oustonm grinding to
approximately 0.001 inches grcater JA dia .t than the Anal CIM bp.c Jdia'mer, CUDM
nozzle-shafts were also measured at both the topo a.4 the bottot of theb COM ground lepgth.
CR)M nozzle shaAs are longer than CRDMoboesar deep.. Thus, ZkDM.rno;e6 shaftddiaieter
measurments do not dctliy Hine up with CRVM bore.diater- m althOegh in the
case of the DV3NPS these lo~ations should ie fairly close bi44up-of the, lack of.voutu ores,
Therefore, the resulting top and botom "irensional. fitsre considered approximate. Th.eyvalu%!s
for the DBNPS RPV head ame calculated to rang= fm a amcimnmm anterference fit of 0.0021
inches to a gap of 0.0010 inches.

In 1993, the B&WOG.performed a safety Ovaluation for CRDM nozzle cracking (feferencm
previously cited BAW-10190.P). In this evaluti.on, a-31) finite clemont model of all major
components of a hillside CRUM nozzle4o-head w•lded, tructtm was constructed. The
O&WOG calculation iludu a tr e nft wimum 0.010 inch dia n o at the top.and
'bottom locations (typical forimost B&WOG plant dsi•ns), which Wte to ince the stresinthe .nozzle .and is boni~ng for the DI3NJ?..Dnrig operation, •w .tiften•c fit is ca•culatwd

to release to become a gap duo -to temptwatume and Vpessv.edilation., which plovides a leak .path
for a through-wall crack that allows detectiOn by visual insp cion. The B&WOG ca.culation
assumes a.nomArAl 0.001 inch interferene.fit, which will open to a. m gapf %0.0033
inches during op.ratipm
As noted emalier, leakage from this gap has been 4emonstrated at both ONS and ANO-1, for

which interference fits of up to 0.0014 inches have been .aloulated from the final QA is ion
data (as documentedin MRP-44, Part 2). Figure 3 provides a graphical representation of these
data. The largest intererence fit at the'DBNPS occurs on nozzle number 50 which, as stated
previously, has heea calculated at 0.0021 i-ches at the top. This:same nozzle also has so
interfrence fit of 0-0010 inches at the botom. Thus, the 0.0033 inch gap during pration
would be somewhat less for the DBNPS, aswuming the 0.0021 inch interfeimce fit (instead of the
nominal 0.001-inch). This gap would still be expected to provide a leak path to the 1tp of the

SU4M-0 5 5 2 8
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'RPV head in-the event of a cracked CRDM nozzle or J-Wroove weld. The DBNPS has not
observed any leakage from these paths during its past inspction axctivities.

The PON.PýS- plansto perflorm 9IXnspecti on oMte lRVV hed WOd CM~M nozzles aps je~cmndcd
byM" -48. Theh swm .e -l Rho tp, 1,PV head
bare metal surface at the 13"' It06 eeidre I20. 1 n ek eetd, the

-sourpe will bo determined the cracks leaditi to the la atr~bIb u~lnra
examination and the nozzle will be repaired. It -is coirently Planiied that if he leak Ts
characterized b supiloloental nspection as a 6crulnftrntial 4-iabOy )he ~Mnzl
weld. thea suppiemeitni4o e 'apiuatio will eepne oaaiitdC Ma~s not to
exbcd 1.6%. Additionally, it i§ pl.aed that if, dW.tIS t ad•.iton.al e 1•v•ppla..
any circuvirxetial crack is .d•' pcted above the weld which i rot th hwal1 0e nt cansed

a nozzle leak),.the spplemental ex .inations will be expanded to 100% of the CRDM nozzles,

The Applicable Regulatory Reqiiremts section of the.,ulletin lists the following regulatory

requhroe-nts a-d plant voumitments as providing the basio for the BuDle-in assessment:

SAppndia A to .10 CFR 50, "General WXesign Crite•ia forNunecix 1ower liants"

Criterion 14:-"Reactor Coolant.Pressu-e Boundary"
Criterion 31 -"Fractre' Pev~ention of Reactor Coolant Boundary,` and

Criterion 32- "aspcction of Reactor CoolantoPressure Boundary'

- Plant TeChnical Spiýcations

* 1O CFR 50.55.A Codesoand Starnda rs, which incorporates by roference Section X, "RulWs
forInservice Inspection ofNuclear Power.Plant.Componants, of the ASME Boiler and

Pressure Vessel CotWe

- Appendix B of 1 CMR 50, "Quality Assuranc. Criteria forhiuclear PowcrPhvnt and Fuel
.Reprocessing Plants," Criteria V, "lnstrwoiqns, Proedums, and.Drawings;" IX, "Control of
Special Prsses;" and XVI, "Corrective Actions"

The following addresses each of these criteria and demonsntatos that the criteria will be met for

the DBNPS until the inspections are perfortned.

Design Requirements: 10 CMR 50. Aggendix A - General Desien leueOmet

The Bulletin states:

"'The applicable GDC [General Design Criteria) nclude iDC 14, GDC 31, and GDC 32. GDC
14 specifies that the reactorpcoolant pressure boundary (RCPB),have an extreUaely low

S4M-05529
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.ptobability of abnormal leakage, of rapidly propagating failr, and of groSS rupture;-the
presence of craeked and leaking.VHP nozzles is not consistent with t"is GPC. GDC 31 specifies
that'e¢.probability ofrapidlypropagating fiacture of th RC.P] .I i i thp presence of

*e, ked and leaklng V•f nozzles is not coisstis with thi ,GDC .32 spei th t

.coumo~pq tt which ame part of the RCýPahabap tho' iamwit Of beingperioitaly inspectcd to
asse~s their structuraj .and leaktght y inIMPe'Cti;praecdc" .tdo n't pmit-reiable
detection of V$-P ozxo c •0xac e not consistent with this GmiC."
These rmferened criteria state the following:

• C rtiion 14- Reactor Coolant Pressure Boondary

"M Te rvactor .coolantpress re.bo;nd shall be dasiredfabrc~ate4 erected and teted .so

as to have an extremely low probability of abnormal leakage, of rapidly propagatingfailure,
and of gross ruptue.'.

CriteriOn.31 - FracturePreveqton of Reactor Coolant Pressure Bot•inry
"The reactor cookant pee4sure boundary shall be deai&,ed with sufdfint margin to assure
that when strw.ed under operating maintenance, testing. .and, postdated accdent conditions.
(I) the boundaoy behaveo.in a non-brittie mantner, ond (2) th•p •obzbifrty of rapidly
propagating fracture is minimized. The design .hall -eflect consideration .fervice
temp~ratwzes and ether condto~ns of thqowdiy etrial uner operjaitin mginteturnceg
tesring and postulated amcident conditions ad' thd uC iMies in d•e•mtliing (1) material

properties, (2) the effects of irradlation an materialproperies. (3) residual, steady staie and
transient stresses, and (4) size offlaws,"

CriteriOn 32- laspection of Reactor Cooliant Pres.urpe Bondary
"Components which .are part of the reactor coolant preownre boundary sll be designed to

.permit (1) periodic inspection and esating of important areas andfeatures to asss.e their
struciural and leak tight integrity, and (2) an appropriate materialsurveillance program for
the reactor pretsure vessel.'

During licensing of the DBMNP it was demonstrated that the design of the reactor coolant

pressure boundary meets thse rexUents, The following demonstrates compiiance with the
design critria for the UV hIa no4l.

• eurd waterreadors licensed both boforp and ater jnssxc optAppemix A 19 ?art50
(1971) complied with these criteria inpart by. I) selecting Alloy 600, and other austenitic
materials with excellent corrosion resistance and extremely igh fracture toughness, for
reactor coolant pressure boundary materials, and 2) following ASME Codes and Standards
and other applicable requirements for fabrication, erection, and testing of theprssure
boundary parts. NRC reviews of operating license submittais subsequent to issuance of
Appendix A included evaluating designs for complianme with the General Design Criteri. "a.

* Although .stres corrosion cracking of primary coolant system ea tins was not originlly

anticipated duinng plant dsign, it has occurred in the RPV top head uozzles at sorne plants.
The suitability of the originally selected materials has been confirmed. The robsmness of the
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dsipn has been demonstrated by the small amounts of t .he leal •g thaOa oen xr•r by
the fact that none of the cracks in All6y 600 roactoio.l . .s hotmd•/. 'aterials has

rap-Idly propared or resulktod in tazssrpbi faiu'reO. prr#! zeaie inherently,

!qxrlyato •r .to 4gatiay . -tf wd - . eilt .d e

• ~rIbe without reo:itins • ahIa •yo.i Wjiltba:''ty o"

1431 aJlznd 32, respevativetlywee stiied tdiing ..the.initia~dl .oiag )eih6 -fr th g tune

th Cor osin ea k in oth observe a."t (fNS-1 " '" a1 ..... .. ' ....

•aut~atitngwr R pernored.10 u zF50.6.- Tchf'm crnredf!.ca. tion-

"'P~at tecn icalslw' ifigatio Irin~of aroundsse MflH, nliei ~catinginsoar as~*Q taky equr

Iol stil beo -ti~u apeld ~ h~tfi~ ~~T ismLazen

o cth rh t p, lant .3,tJba,

euerith wol r14 5 e aleo

CRDM nozzle
All~~y PPnc P. dat .uge4t thtiJ00,10z s'ea ~r o h xaeWt dget

ThereforIM, th r.urnet 0Aalse frdsg, Ar..n tougns~ai npeaiiyi D

an entinAO b atisfied dwribcs theratloo et inte0eei~V~ oeta Aor sthes
CO~~~~rO~~~~i ~ ~ ~ r crOigoftet pV eratipngtaii~~

The fuaeti statews: omtg~e-~

"Plant tecimi al specifiaton peraif the issuent ofl #Jpo imDo racing d insf Ar a s hoeuire

n. thoghwllr acto coolant .syte llealmage.a

fSI4M-05531
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IOCER 5036 ,contains xquirm~ents for Plant Technical Specifijcations. paragraphs 2 and3 of 10
CER 50.36 .a particularly rejevant:

- )CF1 09,36(,cX2) Lniting Conditiins foOperin

110) Li- fr1gdiin for opiato are the iEa0e~
tevelo of equrntern .e"r, ed-for safe peao fP'Of l. mntti conditin for

operaiWonC of ka ý nucl areotor -is wot *et, teiese idlM4ow herio orfolkiw
any rgemýel Ocilon permitted by the technical fpecfication$ anI the tondition can be met.

(00 A techxi . al sj iftcation Imiin eonditon fo?-W IO .prto o.q mudqr, reactormiWt be
estabbi hed for each• item mteetingpne of ina.re of thte fo~low.in cflte.da:

(C) riteion : A trudre. ysfe. orcom onetha is *ar ofhpr i u4"e~ s phat who
,and whih fuini.nsor ac.utes• to minigate ald•esI• b• acadent O.'. teht iat either

assu• the failure of or prsen a challenge to t~h e iaiej ty oa/a .fi.son poduct b er,

(7)) Criteion I:4A sor~ue hsysteprtt~ompbe sign c optink ezpa*iF
Probabilistic risk a=ss.ment has jhow.to b signjfiktzto p'b&i hf¢aIth bad jfeay./

10 CFR 50.36(cX3) Strveillance ...... 'rýV'R c" eue "

"SuWrelaKc4 roq.ireents anr requireJents re!4&g to test, .caiibOrqt ,. or inspect•on tO

assure that the necessary quali-.of )wtems and cm.•ponents is maintained, .taWfacility
operation will -.within safety limits, and that the limiting conditons for operation will be,

.met"

The reacta~coolant pressur boiundary provides one otthc critical barriors tiat guard agajnst the
uncontrolld rca of radi Yctiviy. There ,plantechnical p cas rterall icld

eakage. The iits for PWR Mnctor .omlantpressur b eage ne'typicoly satn4 m

terms of the w~owit ofle104aoe, e.g.. 1gallon pe Olinute; ror unidenified 10314~; 0, gpm

identified leakag.; and •o reactor c•oant system prssr boxudaryla.age.

Leaks frm Alloy 600 RVP bead peetratos d4e to PWSCC hav bee wall Wow the

sejsiivit of on-linel lkage detectiio synstenis. Plants have evabwed tis condiOio and have

detetnined that the appropriate unetos aebatc-otalvisia1 .inspcio for boric acid

deposits dring plant shutdowns. If leakage or unacceptable .ications e fowid, the defect

must be tcpAired before tie plant gofs back on line, If through-0all botndary 'Ieks of the
CRDM nozzles Wcrase, to the point wbere they are detected by the on-line leak detection
systems, then the le*k mutst !e evaluated per the speified acceptance criteria.

SI4M,-05532
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InSpection Requ•temtnxits: 10 CFRM. 50.5SaandASME Se-ti.9' Xl

"NR reulations t 1 3at~ hac AS: C .s •p ~ (lI tcul I

IWB3:5.22.1(c) and.(d) zpecitf tat eont~itie$ ie co -friuthe.•. dettot of.d .*Iud s "

conpo*00000 iasualip*,or o. or areas whc '4yrva vdnc fbttdw r lekgwith
leakag; defined mas "ihv W~rigtwf leakag Ila p et-e -hpesr -nixirn
T. "toref 1O,0 CFR 50-55 0- through its reference to the A 6ME Code, dt3 p wote t th!ough.
wall'cing ofVHP noz~c&"
"For thro p. .i by vi

Cod, acceptance 4st0..d fo t.dtifed deg,,dato- ar o id MW i42O .

Specfica.lly, supplemntmal n inin(by cor.V of i c i n "rreve
.measau or repairs, analti•.al " aio.n, an., jeplceine. provde tos-.for Aegeniniini tic
afccptability of'deraded eoxo9et.
10 CFR 50.55a requq that in$ervice t on -dtd t .tn p ra p .r the r ments

of the ASM2E Boiler andPtsMrM Venssel Code, $•'ion X,. '%.ne .ý .Ipe -onoNf .ucldear
Plant Components." Setipn XI contains applcable wales.r % aition, lva~uatio. and repair
of code class conmponcens, inciuding the actor coolant presro dary.

The DBNPS performs visal inspection for evidere of *leaag by Oex ag the RPV head
surface and the CRDM flange the e ents of.NRC ( ric le gs80', "Boric Acid

Corrosion of Carbon Steel AICor. ?Xu BOn. Ciskn Plaut" If pressure
bottndary leakage is suzseeted s'~pltmezttaj OW ttwqnai ofteafeiedClw n will be
performed to..charcteriZethe integsity of fthe kOzze ceWIn aeCetutdinpci
beyondto required by StiXand .NC icLetr 8- •These Ws tions have
included visual examinations of 100,% of the barx m f deof the "V head; eddy ocureni
and liquid penetrant surface eam tions; and supplea .el WMiatio.s of the •nozzle. Thet-
,supplemental inspectios oplV.ed *ith t mevaluations of cracking tw bas be=n fo•wd ae
considered to have provided a defen0e-it-depth approach for investig and resolving this
issu.

The acceptance standards are as detailed in Tcchnical Spcifications for pressure bowulary
leakage since the program tnder Generic LetterS8-O5 is not a Code-required inspection
prograL.

An erratu appears to eCist iA the Bulletin. Table 1WA-25001 is cited, but does not exist, it
appears the citation should have been IWB-2500,-

S$4M-05 5 3 3
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Flaws identified by supplemeental methods will be evalvatod ya a c with the flaw
evaluation rudes for piping contained in Section XI of the ASME.C04o. Ji .approach has been
accepted by the NRC. Any flaw not mecting the *rcquicotta for 0€ h..edcwin .period

would be tepaired prior tg.rewitmng it to-mervice.

Repars o 1~V had oz~Ie* will be p~erfni i cod* ~ fr m n
NRC-appr vd ASM Code Case reqWum=U, or .A ateaiv VC Otre.:n• . r. aCM.t mcthod
approved by the NRC.

The D"flNS O6nplieos with thise ASME Code equiremehts th.o.h itpo!wbn tio of the
lnsri~elapetion Proga. In 'adin iu diinl~setol t e*t4

with the program developcd to meet Generi, et 88-. ffaVT-2 S. visoal
cx amination detects the cracks or lealcoage In th. CRDM *zzle, cou.rimj .at9iV wllb
peýrformed in acco cev 'with the DONPS eorrectilye actionw ptOgrt, No iwp plantactions are
necessary to satisFy the reguatory criteria.

Quality Assurancg Requirements. 10 C -A .5O AVpendix_&

The Bulletin states. •

.Criterion IX of Appendix D to .10 CMa Nt5stats it- M_ meli

qualified procedures in accordance with applitCaboe .od•e staWdath, .qehsoisom, criteria, and
other special requirements. Within the context o*f providing ssn.othe s t intc~ity
of VHP nozzles, special.requirements for visual cxaftination would - orat tequire the use of a
qualified viSua examination method, .ch aA method -is one that a p a i•1eanalysis has
demonstrated will result in sufficient leakmge to the 'RV head.rfrze for a li.wal1 erack in
a VUP.nogzze, and that the resultant leakage provides a de•tabe d st on the RPV head. The
analysis would have to consider, for example, dth $$-built 60At6" ofrthe VIPs and the
capability to reliably detect and accurately. diwacteriz t!ie sorp pfthp •iekag coidetiMg the
presence of msulation, ppeexisting deposits on the RPV head, .nd t factoos that mould

inaterfer with the dtcctipon ofea.agke. Similarlyspei teniuema .for.tvokl c
examination world gereally requite the use ofa qatifed4v*oMz 4 exabjation meod, for
example, one that has a demonstrted capability to rehaby detca apcidn on the OD of the
VHP nozzle abNve the J-grooyc vweld."

The design shrink fit of the CRDM nozzles at the DBNPS is sknilar to the dcsign shrink fit of the
.ONS units indicating that through wall cracking of the nozzlcs of the magnitude seen .t ONS
should produýe visually detctable evidence. of lea. kage on the RrV head. The qualified visual
inspection and the personnel inavolved in the evaluation of the results will be.VT-2 quafilied and
familiar with the anticipated type of indication that.any eakage would tause. Any otherNIDE
techniques and associated equipment that may be required is presently being developed and
should be qualified for the DBNPS 13RFO in the:spring of 2002.

S14M-05534
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The Btlletin further sat.sh

"Cxiterioa V of Appatdix B to 10 CFR Part 50 stat•e that activities aftctingqu."ty hall be
prescriber by ociwn*nted iristxvctionis, procedures,'.or draw' .10. ofwpr priao tthe

cicustancsad h1 b e ~accoe~ityarmilshed i ,a vrrati~ wtbtes is V • : tl o n~rs~ orvIn

.no~es .are activities that .Should be d•.cur.ented in .accordacen With..thC~e.re•..ets."-
.. ... . .. ... . . ... -.. ..... ... .. . " ..... :.'. ... ..

The Af (bts undertakoo to inpetevlateb, an /orte'i th*de bood4 PV bp tration
will be .onducted gnd docutmented ita ccordace w .th ocu** ivoich .oniply with the

MNOC Quality Asstrance Program and. Criterion V Of P. CR SO,.APO BS1.

The final aritedoncited by the .ulletinis statt as follows:

"Criterion XVI of Appcpdix B to 1.0 C.FRPgrt 50 states th.at ia .e h e .lisbe. to

conditicos advers to qiality, tho tteeasurs taken shOl Inotude root vadscogd~ratioi and
WTI, ective actiot pelde repetition of teady. seondtos Frepno I? n~~s
the root ca:s eaterinatioU is importan to unesi dn kh naut OR'ed~ain rsn
and the reobvd actions to mitigpte ftture cracking. These actions coud iY!tie proactive
inspecmto and repair of Jerad.ed.V]*. nozzles'"

iA addressing Criterion XVI, there are two important attributes pertinet to UPV CRDM r)ozzles
cra~cking

1Pit, Criterion XVI states "Measures shall be established to assme that .toditons adverse to• qality. , .are promptly identifiel and corrected.0 This crtero .fisi .itt.s•. ni by th DB$?S•s

gwaretleut of indutrygxiperteaee, and has bgeen impleMented in this manine ih the DBMPS
corteove action pProgran whereby industry experiene is evalPaVt f..4 : 0ilitt ,B$
and the applicable morctive actions,as.needed are determbed, .This is- .on..ntwith the
NRC's genetic cammWmicaionpMcP, implemented'by.Informati•lnNotkm, whie repots
industry experience,but 4des -not require a response: to N1RC, Ucensme Arm xpectd to eabluate
the .appliability of the infomaio otained in the .Iforatnton Notice aod d"ment a specific
assessment for possible NXRC review.

.Criterion XVI provides the objectives and goals of the corrective action program, but leaves to
the licensee the esponsibility for determining the specific process to accomplish these objýctives
and goals. Withfregard to the Bulletin response, Criterion XVI does not provide specific
guidance as to what is an appropriate response, blt rather, the licemse is xeZsnsible for
detmening actions necessaryto miaintain public health and safety. In'this particular instance,
the licesee must justify.its actions for addrossing the PWSCC of RPV head wozzlle5
FurthermOre, the regulatory criteria of 10 CFR 50.109(a),7) provides supporting evidence when

SI4M-05535
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it states "...if there are two or morm ways to nhieve .compliwnce....hen oadnaityhe applicant
or licecset is fr to chpose the way which eb ut its ptsrpm•

ah scnd. a~tt!ibte ~f Cr itermtofil CRDM no• i€ inioktngi .•m~l• ••• pe to ra

Th .. . .-.

W -V

In• . .. . i. .1 • - -. IrIr.a.

ý'Mc utMIn T MIUest 5 P m

Adresa the eauts of Owie WSCC W* •.o aOwnd fozrw zp. tio wthi(ng DBINp$an

.rezwtart 0y .wn the nte~te mcfs.tn' •g¢p "o " " "oisetoi ." t~i*~ eatt. " "riat
ad ,a dntlo~n of theWea •.tife of .t) no~zze taklge: is i.z-- 9opinc atymteerf pante-

bae b~taven to aify 10 lCF5, Appeiidgx .a~y • $.Tfs• ni nyi

.7~ thileten .ane Itanes-m 4: r"rfrain •.fte a• vt-~i mlt

l a .. 
'.

TOBNS3, wd~ill4roireqsthe to prh .the folowninai wthin La da rn
Npp 1ulei ReeW st 5:

restart following the ! 3sRi seduledi wto begi nAri 0

a. A description of the exteat ofR V1heaozzlle oakag and cracking dethct se iynorpant,
w includi the number, location, a..ize nd iaau of eadh crak.titett

Thi akena to satisfy appty cahtbe gNT cat ft VIreNPtS~ Tis ieforaio isreqesdy i4f-O

NResjuonse: aes 5

The Z artP Will providet*NCwt the following-inifrination within 30 days -after plant

a; a description -of the extent ofý RpVW headnozzelekg and tm akiwig~g This ainomlantio

will ncdetse nwober loaton .00e woqdv paueo ah ack in dctehave-

to:%fisfy ~ ~ ~ ~ ~ ~ S 4M-05-536Wrat~ni t~sWolyi

NRC0174-2696
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b. A descriptionof the inspeions (type, scope,.qualificatifn requiremcnts, and acceptance
criteria), repairs .and other corrective actions taken to satsfý applical xre•gniatory
requirements,

S4M-05537
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.Figulp 3

1.0

16.

02

41

D~menkiwa Fit (Ihcha)

Distribution of Dimensional Fits in DBNPS RPV HeOW
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Key information

a EPRI Susceptibility Detmeination Criteria:

.Da-vis 13ft4NIclýar Power Station .
Lifetirpet IP 1 4.7
-RPV Rea Tern tuft" 60.0 F .

a CRDM Nozze biformatiou

Number of Nozzue .
.Iside Diainete t W . C ......
.Outside 1iamete¢ ... .. :

J~69

1,012J$

Nozzle Arrangement - 69 CRJM. Nozzles

v

usu

RET PLAN
IkEACIOR VES5ELL CLOSORE HýEAD

BWLTrNO DfTAILS FIGMtE
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COMM~ta4ENT LiST

The foflowitg list idetifit, those atiap $ ojis 'zttod to by .be..airis- , s N .uclear
Powe~rStationi(DW'4S)4iW3tbs4ocinae A4ný!W;Uie cin di444; W'*thsubreittal
represent intended or pannod .actionts by the DAINK. T-hp• * . diisdeW only for
infoiarion .and are.not regulatory ,co itinmt e i r notify t Manager - Reuatory
Affairs ((419)-321,8450)).at the DB3NPS of any quistitas pq ipg.this locument or.
associated regulatory taoxitntent•,

For the 13RFO. a q"alified-visual exaniadon wilt b1 0
performed. Persomel perforaing this task will be instiumted on
the type ofiaceptaabi e conlditi*ons using.O$S3 ap the basi*,
Inspections will be performed in accordance vwith a procoede
developed specifically for thew exminatioo that will twet the

besi reuirMet of an ASME VT-2 iu~tO'S'ICC Wal 7 W*ý vio".
inspection video of tiU, cleaned head *W be used to hael
de.terine any unacceptable condtions. The TtOV bead will be
.cleaned (as. necessaty).and videotaped prior. to return to service
to re-establish a baseline for future inspectoni..

The aceptance criteriato bi s fr the d visual ithspetion. ! 3p RFO
will consist of comparative.evaluations of any as-found boric ad
cystal deposits •t photographs of leakn CRDM nomzes oWeved at
ONS3 and Arkansas Nuclear One-Unit I (ANO-. [),and ev-luation
a#gains any. i d~til!led!leain CR .oM'ur!±tc iRanges . . - _• .... . .

The DBNPS plans to perform i ons o'f d:i:V he at Cand MR 53 DO"
nozdes as recommended by MR48., The i•spetions will consist of
qualified visual specions of the top RPV bead ba menetal wp*ce at

*the 3 RFO scheduled for April 2002. If any leaks ate .detected, the
source will be determined, the cracks leading to the 1ec0* bAtiwd
by uppemental Oxainastion and theWno'zl will be rw4 .....
Details of the, ctalifed inspection plan will be develoqe4prior to the Mftr*b30 21)
13RFO. ,_.....
The DBNPS will continue-to perform qualed. visul ...examintions of O8goýig
the RPV head for evidence of leaking CRDM nozzles atsubseqxent
refueling outages. The visual examination procedur will be updatod,
.as requi-ed, to include industry experience.
Flaws identified by NDE mcthods during the CRDM 4;;;Wzi Ongoing
inspections that are beyond current requirements will be evaluated in
accordance with the flaw evaluation rles for piping contained in
Section X) of thi ASNME Code ....... .

sI4M-05542
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*11

COMMITMENT LIST (continued)

The DBNPS will pri the NRC with the lfolowing information'
within 30 dcays afterplant restart fogjowing the 13* RFO.schedued-to
bein in Apii 2002:

a. A description of the exteat of RPV bead nozzle leakage and
cracklno, if detted. This information -will includeth
number, location, size and uaaum of each cramk d&tevted.

b. Adesc-iption of the inspections (type, scopeM qualificatiOn
requiremepts, and.aeptance rzteria). repairs and other
rvoptive actions takex. to satisfy applicable regulatory
rcquimments.

30.days fll cm of
13*RFO
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