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QUALITY ASSURANCE REPORT »
or

CRACK IN STEAM GENERATOR FEEDWATER NOZZLE
TO PIPY WELD (GENERATCR NO. 1-2)

FURFOSE

To document events from the time of discovery of the leak until the completion
of the repair,

SCOPS

This report covers the on site findings, the review of documentaticonm
including preheat and postheat charts, radiographs from the defective weld,
the subsequent procedures for removing tha defective arca and performing the
repair.

FNDINGS

» On Thursday, March 17, 1977 a leak was cbserved in field weld 212, line
X156-555, by P.C.& B, We were advised of the leak on that datea.

The veld {n question {3 whers the 16" feedwater pipe ties into nozzle #4
oa Steam Cererator 1-2.

Visual observation revealed 2 weep type leak which occasionally sprayed a
fine stream of water, V“hen observed with a 10X magnifing glass there appeared
to be & swall intermictanc lizear indicatiom approxiataly 3/8" {a lengzh in
the center of thy weld running around the pipe. Magnetic particle examization
of the area with & D.C. converted yoka did not show evidence of a linear defec:.

P.G.& E. requested that we grind the ares. As grinding procseded, the
indication opened to ravesl a linear defact approximately 2" long vhen the
weld crown was flush with the pipe surface. At this point the grinding wvas
stopped. We wers requescad to perform an Ultrasomic examinationm to determine
the extent of the indication. The pipe temperacurs vas approximacely 180° F
which made it impossible to perform U.T, with the scandard transducers om site.

We vere then instructed to "hold" umcil P.G.& E. Engineering Research
arrived with their U.T. equipment and high temperature transducers. The weld
vas radiographed at this time. The radiograph revealed evidence of & linear
indication which appeared to be approximataely 6" i{a length. ;

Ou Friday, March 13, 1977 P.G.& E. EIngineering Rasearch arrived and performed
Ultrasonic examination of the weld, They reported that there was a crack which
appearsd to extend approximately 2/3 of the distance arcuand the weld. Based
on tners findings it wvas decermined that the wei. wouid e cul out and replecad.



WELD REUOVAL

The weld was zat by grinding approximately 1/2" from the cencer lize om
the nozzle side and at P.W, 503 on the pipe side. The end of the pipe was then
cut to remove a ring which ineluded most of the weld and approximacely 4" of
pipe.

The piece vas examined visually and by 1iquid penetrant on the 0.D., and
I1.D. and a sketch made to reflect the observations. (Skatch Attached)

The piece was shipped to P.G.& B. research lab om Mareh 20 for analysis.
REZAIR

A plece of 16" pipe wvas removed from stores co replace the niece vhich was
cut out. The pipe end preps, gamma hole and vent wers machined in the ?2.G.& E.
machine shop on March 19, 1977, Tha nozzle end prep at F.W. 212 and pipe end
at F.¥. 502 were ground in place on Mareh 20. A liquid Pemetrant examination
vas performed at that :tize to assura complete removal of any {ndications.

The cew piece vas moved into place and fi: up on March 20, Preheat wvas
apolied orior to tack-up,(Ref. Chart # 347). Afzer the fit up wvas approved by
M.J. Rellogg Q.C, both rross were welded. Magnetic particle {nspection was

performed., TFollowing magnecic particle acceptance two additicmal passes vere.
velded in eszch weld,

Radiography was performed on Marsh 21, 1977. The radiographs of ?.W. 503
pipe to pipe wereacceptable., FP.4. 212, pipe to nozzle, had excessive. porosity
at the wizdew closures, These arecas were ground, rewelded and re-radiographed.
Oue ares had excesgive porosity, the other had a linear indication appycximately
1/2" long and 2m sres whish ippeared to be suck baeck.

At this tize, March 21, 1977, 2.6.& F. Q.A. placed a "hold" en all work
until their Iaginsering ecsuld review che total pregram and process appropriate
papervork., “Thiy hold was not Dbecause of the difficulty in wvelding the window
closures”, v

No work was performed om March 22, 1977,

On March 22, 1977 an on size =eecing was held to review findings, work to
date, and procedures for completion of the regair, Attending the meeting wvere
representacives from P.G.& E. Eagineering, Q.A., General Construction, Divisicn,
Westinghouse, M.W, Xellogg site Manager, Corporate Q.A. Manager, and the writer.

A. It vas determined that the procedurs as outlined by D.R., 3366 was
scceptable except that the preheat would be raised to 300° Min, for
completion of the welding,

B. The problem of making an acceptable closure weld vas discussed, It
vas detarsined that the positive pressure saintained in the system was
€2 high ar? ther vgrer remeining in the sererator ssuveed vapar o be
carried out the window openiags.



€. P.G.& E. Division agreed to drain the generator and reduce the purge
pressure until the closure velds could b¢ made.

On March 24, 1977 ‘the defective areas at the closures vers ground out aand
Magnetic particle performed to assure complece removal. No welding was per-
formed sinca P.G.& E. had not removed thea Hold, Preheat was deing maintaiced
chrough the "old" perioed.

Ou March 25, 1977 the hold vas released. The windows vere closed and
radiograph made. Both areas vere acceptable and welding continued. The weld
wvas completed on the afternocn of the 25th. Radiographs vere shot in the heot
as welded condition. No rejectable indications were noted. Post weld heat
treatment was than perforwed.

On March 26, 1977 following post weld heat treatmenc, the weld was ground,
re-radiographed, liquid penetrant {nspected and ultrasonically examined. No
rejectable indications vere noted. The vent line and gamma plug were completed,
inspected and the system turned over to division for resumption of testing.

INVT ATION

Because of the unknown origin of the crack it was determined that other
velds of the same type ind wvelded using the same procedure should be reviewed
to determine if the defect could de a generic nature.

Each of the remaining three foedwater nozzle velds and the four Main Steem
nozzle welds vere ultrasenically examined. The original radiographs vers re-
viewed and the fsedwater nozzle velds were re-radiographed. There was no
evidence of like izdications in any of the welds and no evidence of change in
any of the noted, acceptable, indications since the original {nspecti =s.

There was, hovever, am indication noted in 7.W. 197 on generator l-1. The
sodication was present on the original radiograghs but had not been noted on the
radiograghs report. A second set of radiographs were on file for F.W, 197. This
set also exhibited the same indication, however, the radiographic report did re-
flect the condition as being a drop thru. The indication had apparently been
evaluated and determined acceptable at the time,

Because of the problem with F.W, 212 it was determined that any questicnable
situation should be resolved. It was therefore decerminmed that the drop thru
should be removed. A D.R, was initiated and the repair vas sade. The in_{cation
vas removed by grinding. No welding was required. (See D.R. 3370 Attached)

SINMARY

To date the metallurgical malyeis has not been completed of the crack
sample. WVa had requested, from P.G.& E., & plece of the defective material for
our own analysis. This vas received on Thursday, April 7, 1977 and forwarded
to E, 7. Gerwin in Williamsport.

It is =y belief that the crack wvas peculiar to P.W, 212 only and not of a
generic nature. Thurefore, at this Cime we are assuming (nal oo fuclier Lepeis
will be required and that when the disposition of D.R, 3370 is complecad the
subject will be closed.
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e Pacific Cas & Slectric SPEC. NO: 8711 SATE: 321727
Claslo Canyen * JO8 NO.: —l L, INSPECTOR: P, _Runvan
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‘ :
[ e anancn on oiscRerancy.

A leak was detected by P.G.58, in F.W. #212 (Pipe==Steam Gen. 12 Nozzle),

Leak occurred during Het Functicnal Testing March 17, 1977. Line pressure was
approximatsly SOpsi, temperature approximately- 330°F,

See Attachments 1, 2 and 3.

RECOMUENCED JISPOSITION:

A Cut cut weld and reweld, _ .

8. Prior to weld cuteout:
T Al. Map weld area with U.T. to determine size and locaticn of indication.
2, Xeray for an analysis, .
3. Remcve weld material with indication for further analysis,
T B, Cut out spoel 58D (F.W. #503 to 212),

€. Reweld procsdura: (Rewritzen)
l. Weld F,Ww, #503 using procedure 4/5 and 28/89

2, Veid F.u, #212 using prccedure 200 or 204 (See Attached Sheet #2'for
3. Instal! soc-o=let on new speol using F.W. #411 so vent can be reinstalled,,
tur;-.-a..\m.x‘ swc*u,_%& mm Customer 47 2TVR M2 Sse _T~/R-DP
INAL 2ISPOSITICN: O A Aczoraance With Above 3om.t,‘4.m ond apprevel cequired))
Verk Complsred !mzw'aml—%
XPLANATION (I NECESSARY):
Revision | « p,R, rewritten for clarity,
Revision 13 "S:: page 2
’ .
n.gpmuum%é‘gﬁk owe /27, 232
EPITO PREVENT RECURRENCE = Ner Agslicsbie
\
2) Perform Post Weld Heat Treat immediately following campletion of weld.
' ""‘“"%
STRISUTION R Master QA Fuie L aven T Engineerng Oept. T Oner
T Cusromer Q Receing Q Fied insoector | )

additional requirements),
feve Comgiared Inse: Care:
» ’
aumuw.‘m:_.._ Osen 2L=2 : ﬁnm
I} Maintain prehent as indisated on Shaas 3.
TACH SKETCH 1R NECESSAN Y
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THIE MW, KELLOGG COMPANY "m'”& -

J A DIVISICN OF PULLMAN INCORPORATED " BANG. 3368 ey | -
13Q. NO.
ANCY. REP L UNITNO. |
. - Coocewne, MA
" Pacltic Gas & Electric SPEC. NO: 8711 care: 3/21/77
u.l e Ciadie Canyen JO8 NO.. ™77 INSPECTOR: ), P p_mn ,;"‘Q/

Compeanrire £y, #212, Line K16<855416«|V, Steam Generator l-2, Mozzle to pige
—— i —— .

Recommended Disposition:

4, Orill and t'ap X=ray port in new spool, Install Xeray plug using seal weld

.. #298,
§. Add al! informaticn to Iso and Process Sheets,

Addltional Requirements for F.W, #212 (See Paragraph C-2):

1. Prcheat to 250°F minimum,
2. laintain interpass at 25C°F minimum, 500°F maximum untu! weld is complete
and post weld heat treatment begins,
"3, M.T. rect pass; £s5d-230. ’
4, R.T. after recot and 2 layers weld added ESO-ZO? Repair if required and
re=R,7., before cecmpleting weld,
5. Post weid heat treat at 1100°F minimun, 1150° maximum hold for | hour minimum, AT
. temperature,.
. -8, Fol'cwng post weld heat treatment, perform R,T.; ESD=2C7 and M.T,; ESD-209,
7. P.G.cE. will perform U.T, of final weld and maintain records,

A8

[Revizion II '; ' . e’ :

Changs para 3, sub I to read "U.T, of weld performed by ?.6.& E. personnel”.

Add line 3 to 2ddizicnal Requirements. " M.W Zellogz will perform U.T. of final
veld and anor?orace results into Iso package". Teed

ReuTioN: B Mouw QA Fie T Aum ins. - 3 Gngaeenng Oeot Q Cner
X Cusromer Z Recanna D Fiwd Inspeetar | B -
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¥ i e Page | of 3
o .ie . THE MW, KELLOGG COMPANY
/..u. Y /J‘&;,C. AWOINLUWMO!NRQ"D :;:: 3}%01? 3:,‘ 4
oM DISCREPANCY REPORT wITNe.

cooe ne. N/A
ASTOMEN: Pacilic Gas & Electrie sPEC. NO: 8711 cary: _3/23/77 ;
PROECT. Qiadio Canyon /08 NO.: 1377 INSPECTCR: _ L P Runvan

m!’l“? |T=_!:
!&NA”EN o O'SCﬁ!PANC?:

As the result of a crack in F.W. #212 at the Feedwater nozzle on Steam Generator |«2
(Ref, D.R. 3368), a review of the radiographs of the same welds on the remaining
three (3) generators was performed Sy the N.R.C. In addition, the nozzle to pipe
welds on the main stcam leads wers reviewed;

The review revealed a questionable indication in F.W. #1397 on the feedwater lead to
Steam Generator l-|, The indication dppears to be a burn through which contains
linearly oriented veids. The accompanying radiegraphic report accapted the weld but
did not indicate the presence of the burn through, Further Investigation revealed
that a second set of rediographs, shot at a later date, exist, This set also shows
the burn through which was recorded on the radiograghic report as acceptable (see
copies attached),

(Continued on Page 2)

RECSMMENCED OI1SPCSITICN:
——————

3\ See Pace 2

Yool
: Kee Pt na 156
\Gorowed By: MWK, Fig QA Mer. ,@ﬁ"‘% Cete M 2 Customer L,.&A&- D’Zr Care J.Z_J.L?- 2
ANAL DISPOSITICN: T in Acsarcanes Wit Adeve C Other (exsianation end sppravel rsauiced) )
lork Complored Insg:  Dare: Work Complared Inse: Qere:

XPLANATION (1F NECESSARY).
Revision I  See page 3

TEPS TO PREVENT RECURRENCE (T Ner Agpliceble ’

7a be /N-ovl'Jm/ .)#703- Aa}‘.{ca revie

L Sea Page 3
Fioid QA Mansger ’:/'.; TV A

ETRISUTION. WManer QA e 2 Aueh. ime X Engneening Oegt. S Ctrer
& Cuvromer Q Pecaiwng O Field imoector | )




: Pagc 2 of 2
/ THE MW, KELLOGG COMPANY Sy
/ A DIVISION OF PULLMAN INCORPORATED - omno. 3370 Rey I
: 150.80. 500146
. { EPANCY RE® , RTE T N
. - CooE o, N/A
TOMER: Preific Gas & Electric ec NE: 8711 care: _3/23/77 .
o Ciasio Canyon 108 NC.: 7177 insPEcTOR: _J, P, _Runvan e

SoaNT TP, #197, Line KI6=554<16-1Y, Steam Generator =] Nozal¢ to pipe
lanation Of Discrepancy: '

‘7o determine the severity of the indications in the burn through, we have made ade
ditional rad’egraphs of the burn through arca. These radiograghs indicate that

the voids are probably contained within the durn through and do not extend: into the
weld, There is no indication of propagaticn of the indications,

U.T. of the weld by P.G.58. does not indicate any indication within the weld which
is outside the dcceptancs criteria,

Att)chmcnt: ' 2k 23

smended Dispesition:

To eliminate the pessidilicy of 8 potential probiem at a later date, It is recom=
mended that the burn through be removed, : s

The following procadure is to be followed for removal and reinspection:

l. Weld a 2" threaded coupling to the pipe as shown on the attached sketch
! using weld grocedure 88/39 or 92/33. (™w # 327). . . -

2. M.T, per £50-209,

3. Post weld heat treat the weld - £S0-218,

4, perform 4 hydrotest on the weld prior to drilling inte the pipe. Yool

- 5. Following satisfactory completion of the hydrotest, cut the hele.through

the pipe wall with a hole saw (Ref. £SD-230) NOTS: Addizional reinforcement
of 2" opening is not fequired per P.G.& E. caleculations

6. Using an extended shafr grinder with a cone shaped rock, grind the burn
J through flush with the pipes surface, :

7. Radiograph the area to assure complete removal of unacceptabla indications,
8. Instal! threaded plug and seal weld (F.u, 4eR8), -

This installation {s to be made in sccordance with the Nacional Zoard Inspection
Code and ASYE Section b4 N

Revieved by A1, 0L ien, 72y : s

TN RMuww o tie  Taum imo. X tnpeeeny Cesr. | [ Otrer
X Curromer 0 Reconmna M St 1mammnns

A e e




Page 3 of 3

/ THE MW, KELLOGG COMPANY
A DIVISION OF PULLMAN INCORPORATED S.A.NO. 4320
130. NO. $00144

, DISCPERANCY REPOAT " UNIT NO. ONE

- , . GOOE no. NZA

) -

g:fm'n: Pacific Cas 8 Elestric SPEC. NO: 8711 DATE: 3/23/77

cugeT. Diatio Canyan 08 NO.: aked nepecTon: 1 2. Runvan

T o= F.W. #197, Line X16-554<16-1V, Steam Generator l-1 Nozzle ot pipe
REVISION I '

The !oncvtnj action wvas taken,
Add to "Raccmmended Disposition" the following steps. . . ®

A. To determine if there exists an ambiguity with other welds accepted by the

M.X. Kellogg fila interpreter who accepted F.W, 197, the follewing action
vas taken: A

l. Review qualification records of this iadividual to assure ccmpliance with
SNT-TC-1A.
a

r 38 Review all radiographs vhich were accepted by the {ndividual.

NOTE: T™he findizgs of the review will be Teported as a separate repor: and

) attached to this D.R, before the D.R. is closed.. No revision will be
. , Tequired to the D.R, . ’

Summary:

Staos Lo srevent recurvence:

It has been determined that no further steps zre required to avoid recurrence
of a similar nature, The interpretation of radiographs is always subject to be
questioned after the fact, The review as required above will assure that if any

problimatic questions with existing inscallaticns are present, they will be
corrected, .

. = 'O.I

NOTZ: T™e individual mencioned above i3 no longer cmployed by M, W, Kellogg.

- - - - e -
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, ' ar 1700 MRS
kr. R. B. Zugelken, Dizceteor '
o‘ﬂcc ef Inspecticn and znfo:cw:

a.s. Nuclcar Ragulatory Co=missicn RrTaenMaiT |

1990 N. California Sculevaxd é N : :

Suite 202 . . : {

Walout Creck, Califormia 945356 : e . ‘ -
" pocket No. 50-27% | ‘ I LR

Unit I . ’ :
Diablo Canyen Site : ‘ . s

Dear Mx. Engelken: ‘ _
On Mazch 13, 1977 we notified the Qfiice of Iaspectica

and Enforce=ent, Ragisa V, of a~defect in a pipe discovered c‘.n'.-:inq

" tasting at Diable c=...yc:.. which is%’-able undes ?uag-aph (e) (iil)

of 10 c."ﬂ $0.5S. ‘.'.'.‘z.: lettaxr is a p:elini...a:y uzi:tan zepors c.f tha
situation. : )

Cu Mazeh 17, 197'7, durizng heatup for hot functiconal .cst.nq.
a :aau leu was d:.:ctwa:cd the wald "o:.::..:zg steam genezator 1-2
feedwatar nozzla to t..s Zsedwater pipe. Testing was stopped o
izvestizato the cause and to respalr the leak.

The area of the leak was exanined bV -c-xc‘.cst:::ct.va zathcds
wa:'..ch zavealed that there was a thrsugh-itha-wall orack and that it vas
confined to ‘txe laszage azza. A 16" leng pizce of pipe, which included
that porticn of the steam generator aa::lc wald containing the crack,
was recoved fzca chn lize. A4 1/2° lonq section containiag the crack
was cut frocm this pipes and Gelivered to A?GandS's Cepart=ent of '
Engincering Raszarch 20 be analyud to e’ituétno the fzilure mechanism.
The investigation is still in progress.

A cu:pxnhc:::ivc raviaw of the weld hista:-_:'has bteen performed

including the veld precsdurc, welder qualificaticns, heat treatzent
N ) . ! »



;:‘U ;‘: -

nco:ds. matezial car:uications. nondestructive examinations, and

vatar chealstry Asscciated with the functiocnal testing of this

equipzent. Tha rasults of these invcstigttions are still undezr a:uiy’s‘.:.

Repair cof the fcadwater pipe was made by Teplacing a 16"
langth of pipe having ke same specification and physical p:opc:tiis
aj the original piec=. The eziginal weld procesdurs was used with
mincr changes to preleat and postheat reguirements.

1 Ultrasenic oxaz:u.utians ccnzozming o ASME Section XI were
parfczmed on the tcu.: =ain atun and the cthe: three faedwater to

atean genexator nosala sclds. . ‘n:cso exazizations revealed that there

vere no rejectable indications.
Wa will subzit, as soen as pessible, a !J.zal sspore
dacm:i:zg the failure mechanis= and cur intended Sozrzective actisa

i2 such action is determ=ined to he necessary. : 4

* 9
N

Very t=uly ircu:.-s,
Philis A. Crane, o=.

2ac/ ' o
ce:  (3)Directos of Ingpection and Enfoscement

U.S. Nucleaz Regulatory c.......ua:.on
waah-..gtcn' D.Co 20535
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FAILURE ANALYSIS OF CRACKED FIELD WwELD NO. 212
OIABLO CANYON UNIT 1, STEAM GENERATOR 1.2
NCZILE-TQ-?IPE WELD
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