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Burgess - Fwd: Additional information about the CRI sent in yesterday.

From:
To:
Date:
Subject:

Doug Starkey
Bruce Burgess; Kenneth O'Brien
Tue, Jun 19, 2007 12:14 PM

Fwd: Additional information about the CR | sent in yesterday.

Just in case you haven't seen this.

>>> Thomas Wengert 06/19/2007 11:41:28 AM >>>
FYI - Received this morning.

TW
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 §
From: "RLS4@NRC.GOV" <ris4@nrc.gov>
To: "BLB@NRC.GOV" <blb@nrc.gov>, "TJIW2@NRC.GOV" <w2@nre.gov>,
"GCW@NRC.GOV" <gcw@nrc.gov>
Date: Tue, Jun 19, 2007 9:03 AM

Subject: Addltlonal information about the CRsentin yesterday

CC: "JER7T@NRC.GOV" <jer7@nrc.gov>, "RLS4@NRC.GOV" <rls4@nrc.gov>
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- do not app!y to-current RPV head:in service: SRO Review Requnred block ‘checked yes to provide
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Elso contams a seconci errorinthe = .

-numibering of the sections of -

e f'already _egun by IZRFO above the crack at CRDM Nozzle 3’ 104 i
IO i:bonc acnd dep051ts from thls sma[l leak wouldv-have been corl espondmgly .

.fCH11729000:‘0T00607DBDB B AR IR AR
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20 Statements concernmgl_.__ detectabmty t;f?_ghé-f'iea'k'é.t‘»C-’RDM}' :

Nozzle 3at

- Thc maximum volume of bonc ac1d accumulatlon around the noule resultmg from -
‘ the lcakagc prlor to"lZRI‘O R : : -

L 2000 wouid hdve bcen no m‘
~ -assuming:all.of the. leaking: cid-¢ PV
-‘wasnot: ejected above: the mirror msu]atlon and out mto the

.contammcnt bu1|dmg

e ‘A mmor and ms1gmﬁcant sub surface wastage’ voiume at Nozzle 3 is-
o ‘llkely present at: tlus time; but due to. the much lower lc_al\ rate thls :

o -Annulus enlarg_,emen atj the RPV: head surface ‘may-have: buen presem- _
but thxs wou!d also. lxkely have been much less than that :Gbserved«at S




A f‘:l/May 2000

" The basns for Exponent s conc!us:on regardmg the detectablltty of a minor; and L
_ msxgmﬁcant sub surface wastage volume or sub surfdce annulus: enlargemem at CRDM' -

(dtscoverv '
""k flom the annulus

- CH11729.000A0T0'0B07.DBOB. o

s@undexstandmgs of the: capabllrty:“":: .



| 30 Leak rate from the-weld cra K and leak rate vs aX|al crack
Iength above the weld '

3 f ‘_;,':Based on the therma! hydrauhc
orrosnon Exponent conc!ude that

- 1apld top dde corrdsnon of the RPV teel:
weld crack uncovercd :




| 22

Cau sc‘ 'Ré};ort -

VIt is- lmportant to note:that Exponent made no a, pl‘lOl‘l assumptlons about any of the B
‘_‘plam operatlonal exper:ence data Rather:v ’ponenp ﬁrst estabhshcd a specnﬁc umelme '




_ :"Mi-d? 19‘99: - R ‘;._:_RDMg‘,\_ozzle 3 crack reached top ofi groove weld
- AprllfMay 2000 (lZRFO) Crack was: 0: 5 mches above J= groove weld

) EOctober 2001 . i,f:', Crack was 1 1 mches above J: gloove weld

: noted that 83 radi
“time’ span Thef

-";Wasiag’é‘ dire
Chaptu 9 of this: 1eport

‘The extrcmely low leak rates assoc;ated w1th, the: mmal ﬂow f ?ﬂ'tud through vely short

' Mhea‘ material.: Bz;s:q ‘
nation of'the

.+ CH11729,000:A070 0607 DBOB

ictate: that: tht,-"* o
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- _the No7zle‘

6.0 10RFO, 11RFO and 12RFO Flange Leakage Summary =

1, 'Assumptlon that the RPV head was. clean aﬁer 9RFO: (I 994)
2 Observationof an- expdndmg area of covelag,e of bonc acxd at IORI‘O
) *,-'._;;(1996), llRPO (1998)’:iand IZRFO (2000)
LA i

rack. d1d not begm leakmg;untifm:d cycle 12 in 1999 I'he mfmmauon
vlS'COﬂCluSlon is’ prov: ed:below SRR '

identified. by Exponent to. support 1

61 RPV Head Was Clean After 9RFOj’_' 994) o
1at for: SRFO 993
' “Based ofi the'results of head mspectlon the' RPV head.and’ ﬂan{,(. was clcaned o
:with deionized water, The' effectxveness of the: clcamng could not'be venf’ ed m
that the:RPV head had already beenrétaried to the RPV. - A cleamng L

_ :‘cffectweness mspectmn was: recommendcd as; a-follow -up-activity forithe ne*{t
' '-Z"outage C : : : ‘

: .The Root Cause Report noted (pag,

. Smce, he effect:veness of the RPV head eleamng durmg 8FRO w'1s not vermed and smce . 1 
- no-Visual’ mspectxon of the‘ E 1ead was’ completed durmg 9RFO itis: nnp0551ble to
1 l:conclude B :

" CH11729.000 AOTO.0607 DBOS .




. 6.2 Expandmg Area of Bonc Ac:d Coverage W|th No Slgmficant CRDM L |
o Flange Leakage : ; o . L

" The: Root Causc chort notedn n xpanding area of boric a nthe: RPV-
(Figure 20) from 10RFO.(1996) through 13RFO:( ). Sincethe:Root: Causechport

also concluded that “therewere:no. 51gmf' icant; gaskel leaks:priorto 11 REQ,™ this: .

cxpansnon in: bonc aud coverage W'IS c0n51dered to be: ev1dencc of CRDM nozzle

' bjdurmg thlswoutag‘e and |t was; already s¢ edhled for repa|r " It m not evxdent Wthh
 flange was: leakmg ' S :




-unidentified leak rate (l gpm) results in the deposmon of about O_sf.pounds of:boric.acid.
Exponent concludes that ﬂange leakage: of even “little: magmtude resultcd in the mcrca%;
in bOl‘lC acid coveragc on:the RPV hcad durmg Cycle L1 = : '

6. 3 lelted Flange Leakage from Nozzle: 31 in Cycle 12

"The- Nozzle 31 ﬂange ‘was' known fo have:been, leakmg formore: that one entire- fuel: cyclc
_(“llttle magmtude t 'l,.“RFO and “found*‘ ohave: _extensxve pmmg and Was. consequently ‘

' Bascd onthe results prowded abovc Exponent concludes that ﬂange leakabc dl‘ld not
mnozzle cracks:that caused the: expansmn of boric:acid covcmge on. the RPV head durlng
Cycles 10; 1, and 12

P_V heacl**dl lZRFO m’-'2000 was noted2~111‘~.'ll1; A

. _;ln addmon the borlc acxd lound on‘thc R

’Ib:'2000 it’is ot poasnblu from.
j;jexpand i ’_.volume ol‘

CH11729,000 AOT0:0607-DB08 -






e > to of’the weld in
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in the spec:ﬁc DB CRDM Nozzle 3 Alloy~:600,m1tenal and;corrosnon rates in .fmolten

te"NRCL,élf had'alread recog,nwe i:th i herent

“metaboric acxd 1eferred 1 .abovc,;

- :'llmltat:ons of the anal ;515 and txmelme presented inthe F ENOC‘ RCR s cvaluatlon

sa_'Heiad;Tefc}grgieai:_§equeﬁ'¢a_ .
t.cllon 3.0:‘:(_)f iAdach ment. Ho;NR(}_:

lmeg,rated lnspecnonRepon 50'346/03 04 May9 2003
CHII729 000 AOTO 050713:07 ' s
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- obsélfv._e‘d ;.;;zf;e‘ia;;Fe_ibrqa&’zé,oztffff""

_“learly_at some pomt m' the evo!utxon of 'the wastag cavity at CRDM:Nozzle 3 the o




ave expenenced
at rate the football-

- Thigiispr
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_i‘refuelmg outagesép ior

_ _for these dcta:led dlscussxons




: nou[es where the c[earance between the RPV head and the ing uvl‘atlon was smaH [ hus E

- ’1hroughout thls umc penod: borlc ac1d deposnts Were contmually prescnt ‘on: th Dav:s-

'corrosmn products mto the borlc aCld The ]lkely cause: of th]s at Davxs—Besse prmr to -

o ;g;armqooo AQTOE\OS\O’/‘_:D._TW e .




CFD mode[mg, (Scct:on 9) to be T

echamcal I€ITIOV’11 of o




B Both the. Root Gaide: Report (secnon-s:, ; |
fpons:dered the: umdentﬂ' ed leak rate dat: from. 1994: through 2002 ‘The Root Cavse .
e “_Report noted tl‘ldt af‘t, g the pressurlzer 'lfety:val-_l jleakage problem was corrected it .

CH1729.000. AOT0.0507 _mm-_ _ |
S =<1

,and thie. pronent Report (Sectlon ' .  Y.



’.,Both the Root..Cause Report (Sectlon 3 L5):an 'he Exponent choxl (SLClIOh 7 2. 2)




: coolers were cleaned 17 tirries between November 1998 and Apnl 1999 due 10! thc .
pressunzer safety valvc leakage, but only twrcc lmmedlate[y after the saf‘ety vaives were




e

”ihorlzontal CTMT ur_ ce' :
fif ihe: powder-mcarlner outages)

‘ i ese;observatlons support thc chang,e m
_‘annular flow: charactcr:stlcs that-were. calculated to: have occurred in the

' f}May 2001 tlmeframe m the Exponent Report (Sectxon 9: 6: 3) Ilowever as.
CO : "'-cooler'loulmg by 1tself

may-have :.been onlyv ‘the: path past the msulatnon"’hat the alrbome :
patticles followeéd. fo réach the: contamment atmosphere ‘or 1t may Stgmfy

*that the leakage had been dlrected nto, the pool in. the cavuy at. that tnme

_,,tiiﬁe"‘the"ES‘c’pi‘oﬁ:ént‘-Rep‘oﬁ‘( ectiol

';around

wastage?cavxty mtersected w1th the upward



~ - Chemical Analysis of Boric Acid and Iron Oxide Deposits -

'-'could 1ead to falqe or. compromlsed results.. .r..a!though sampfl" nt‘cgri'ty"is*‘
-_not asqmed the sampie rcsults ai'e: consnstent wnth other cv1dcnce that the

' TheExponent it
.. Appendxv ; E,' S




' Besse went was. that it was: conscrvatwe. (

uncovered in'the- @ctobcr~Novcmber 200! ume penod

. ,-'Prevnousiy undeﬁned accelerated corrosion due to mOIlenmetabonc acidin

Cause Report was:

use mdustry acccpted CGRs for Alloy 600 m_, o
. :-safety assessments of CRDM nozzle crackmg, that any !ow level bor:c ac:d leakag,e trom.
|d whlch was thought to:
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