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0F

! CIACK IN STEAM GENERATOR FEEDWATER N0ZZZ.E
To PIPE WEZ.D (GINERATOR No.1-2)

.

EEE98.Ts

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

*

I.S2.IIs
!

This report covers the on site findings, the review of documentation .

inclu' ding preheat and postheat charts, radiographs from the defective veld,'

the subsequent procedures for removing the defective area and performing the
repair.

.

.

F U DINGS .
,

! ' On Thursday, March 17, 1977 a leak was ebserved in field weld 212, line
116-555, by P.C.& E. We were advised of the leak on that date.

The weld in question is where the 16" feedvater pipe ties into nossle #4
on Steam Gererator 1-2. ~

Visual observation revealed a weep type leak which occasionally sprayed a| ,

fine stream of water. When obser red with a 10X angnifing glass there appeared

-

to be a small intermittant linese indication approxiately 3/8" in length in ,

the center of thi weld running around the pipe. Magnetic particle examination
of the area with a D.C. converted yoka did not show evidence of a linear defect. -

P.G.& E. requested that we grind the area. As grinding proceeded, the
indication opened to reveal a linear defect approximately 2" long when the.

weld erova was flush with the pipe surface. At this point the grinding was
stopped. We were requested to perform sa Ultrasonic examination to determine
the extant of the indication. The pipe temperature vea approximately 180* F
which ande it impossible to perfora U.T. with the standard transducers on site,

We vers then instructed to " hold" until 7.G.& E. Engineering Researchi

| arrived with their U.T. equipment and high temperature transdusers. The weld
was radiographed at this time. The radiograph revealed evidence of a linear
indication which appeared to be approximately 6" in length. .

'~

.7- - :Y--
On Friday, March 18, 1977 P.G.& E. Engineering Research arrived and performed

Ultrasonie examination of the weld. They reported that there was a crack which
appeared to extend approximately 2/3 of the distance around the veld. Based
on enere findings it was determsned that the'welc would *u cut out and rep 1. sed.

.

g ,m , e .,~,em-em-.~,,n--sv,--mwe-.-rw. . - - , - -~,---em e e ,, , - . - - - - - + - - - ~ - - - - - - - - - - - - - - - - -



.. -- . . .-
. -. - _ . . _ . .. . . ._ - -

. . --

* *
. . ., ,

..

9

1

l

i.

,

he weld wea cut by grinding approximately 1/2" from the center line on
the nossle side and at F.W. 503 on the pipe side. The end of the pipe was then
cut to remove a ring which included most of the weld and approximately 4" of '

pipe.
.

The piece was examined visually and by liquid penetrant on the 0.D. and
I.D. and a sketch made to reflect the observations. (Sketch Attached)

The piece was shipped to.P.G.& E. research lab on March 20 for analysis.

M2E

A piece of 16" pipe was removed from stores to replace the niece which was
D e pipe end preps, gamma hole and vent were machined in the P.G.& E.cut out.

sachine shop on March 19, 1977. De nozzle end prep at F.W. 212.and pipe end
at F.W. 503 were ground in place on March 20. A liquid Penetrant examination
was performed at that time to assure complace removal of any indications.

.

D e new piece was moved into place and fit up on March 20. Preheat ves
applied prior to tack-up,(Ref. Chart 6 54.7). After the fit up was approved by
M.U. Kellogg Q.C. both rtets were welded. Magnetic particle inspection ves
performed. Following magnetic particle acceptance two additional passes were.
welded in each veld..

Radiography was performed on March 21, 1977. The radiographs of 7.W. 503
pipe to pipe versacceptable. F.W. 212, pipe to nozzle, had excessive. porosity
at the windcw closures. 3ese areas were ground, reweided and re-radiographed.
One area had excessive porosity, the other had a linear indication appce=1mately
1/2" long and an tres which sppeared to be suck back.

At this ti=s, March 21, 1977, P.G.& E. Q.A. placed a " hold" on all work
until their Ingineering esuid review the total program and process appropriate
paperwork. "Sia hold was not because of the difficulty in welding the window

.

,'

closures". -

No work was performed on March 22, 1977.

On March 23, 1977 an on sita meeting was held to review fin. dings, work to
date, and procedures, for completion of the repair. Attending the meeting were
representatives from P.G.& E. Engineering, Q.A., General Construction, Division,
Westinghouse, M.W. Kellogg site Manager, Corporate Q.A. Manager, and the writer.

A. It was determined that the procedure as outlined by D.R. 3366 was
acceptable except that the preheat would be raised to 3008 Min. for
completion of the welding.

B. The problem of making an acceptable e are weld was discussed. It
was decarminad that the positive pressure maintained in the system was
to high ard th?t water rer=*fning M the ge=retor emawd vnter to be -

,

carried out the window openings. ,

'
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C. P.G.& E. Division agreed to drain the generator and reduce the purge
pressure until the closure welds could be made.

On March 24,1977'the defective areas at the closures were ground out and
Magnetic particle performed to assure complete removal. No welding was per-
formed sinca P.G.& E. had not removed the Hold.

j through the " hold" period. ~

Preheat usa being maintained

,

! On March 25, 1977 the hold was released. He windows were closed and
radiograph made.- Both areas were acceptable and welding continued. So weld
was completed on the afternoon of the 25th. Radiographs were shot in the hot
as welded condition. No rejectable indications were noted. Post veld heat
treatment was then performed.

.

On March 26, 1977 following post veld heat treatment, the weld was ground,
re-radiographed, liquid penetrant inspected and ultrasonically exaatned. No
rejectable indications were noted. The vent line and gassia plug ,were completed,
inspected and the syscam turned over to division 'for resumption of testing.

SUESECUINT TW"J"TCATTON *

3ecause of the u.A -. origin of the crack it was determined that other
welds of the same type and welded using the same procedure should be reviewed
to determine if the defect could be a generic nature.

|! Each of the remaining three feedwater nozzle welds and the four Main Steam
*

nossia welds were ultrasonically examined. The original radiographs were re-
viewed and the feedwater nossle welds were re-radiographed. There was no
evidence of like indications in any of the welds 'and no evidence of change in
any of the noted, acceptable, indications since the original inspectie is.

j There was, however, an indication noted in F.W.197 on genwrator 1-1. The
indication was present on the original radiographs but had not been noted on theI

radiographs report. A second set of radiographs were on file for y.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 -
i

evaluated and determined acceptable at the time.

Because of the problem with F.W. 212 it wa's determined that any questionable
situation should be resolved. It was therefore determined that the drop thru
should be removed. A D.R. was initiated and the repair was made. The in.ication
was removed by grinding. No welding was required. (See D.E. 3370 Attached)

1E21681
"

To date the metallurgical analysis has not been completed of the crack
sample. We had requested, from P.G.& E., a piece of the defective material for
our own analysis. This was received on Thursday., April. 7,1977 and forwarded
to E. F. Gervin in Williamsport.

- *

It is my belief that the erack was peculiar to F.W. 212 only and not of a ,
! seneric nature. Trh.refore, at this time we are assansag cnat au s,usta, se tepus -

,

vill be required and that when the disposition of D.R. 3370 is completed thei

| subject will be closed.

. _ _ _ . . _ _ _ . _ . . _ . - . _ . . _ . _ . _ . ._ _ - _ . _ _ _ _ _ _ _ _ _ . . . - _ _ . _ _ _ _
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THE M.W. KELLOGG COMP.tNY REr.lTTtri J 2! 77
%,,jIj A osvistoN oP PULLMAN INCoAPoRAygg o.A. .%o. 338o ReV. l

iso. No. SColh6-*

OfSCREPANCY REPOR r UN 7 No. t,

CQot No. u rs ...

Pselfle Cas & Electfie, ,, spic. No: 87T1 QATg: 'l /7 I /77
, claelo Canyon *
,, JoS No.: 7177 tNspecycn: J. P. Runvan,,

. . _

e.,em eant eve"? Ov. s212. t i n yi6 84-I g- DI. sNam h ur w w . n e g g
; , o mr,eN o, o.sas,.e
1

.-
.

A leak was detected by P.G.&E. In F.W. #212 (Pipe--Steam Gen.1-2 Nozzle) .,

t.eak occurred during Hot Functional Testing Harch 17, 1977. 1.Ine pressure was
approximately 90 psi, temperature approximately 3300F.

1

l

|
See Attachments 1, 2 and 3.

\
'

, ..

,,,,,/
.

.

*

mecowwNeso etseestreN:

A.', cut out weld and reweld.
*

.
*. .

1
. 8. Prior to weld cut-out: * *

I~~

A 1. Map weld area with U.T. to determine size and location of indication.
~

2 X-ray for an analysis. '

: 3. Remcve weld material with indication for further analysts.
-

*

4.* Cut out spool 580 (F.W. #503 to 212). . ~ ~.

| C. Roweld procedure: (Rewritten)
- |

.

| 1 Veld F.W. #503 using procedure 4/5 and 88/892.
Weld F.W. #212 using precedure 200 or 204 (See Attached Sheet #2'foradditional requirements).-

3.
Install soc-o-let on new spool using F.W. #411 so vent can be reinstalled.1

-

|S cv. u.w.x. sw o .u .,$Y ;; __ oew ! 'ab ') co= .. $ MW H-2%9om E'- /A - 7 7
*v

u=*:. etSPOStTICN: C tm Aesorem,Wim Abs.e
Iomer heleness.n en .we@% c. ima ia... one /__ fw k C i..ed emer omee

, '/x7t ANAT3cN 07 NECEssARYh
, ,

Acylston I - 0.R. rewritten for clarlty.
Revision II See pa p gg,yM D ge 2

o.s. 7 M :'*7 b 7 c ses.iier W # 'ime 3'-2'7 "77
a.w.x. rw c.A. uen ,, :

-

* -se. -
- -

. -$$d 09C7 m ,cas,u.owr x. r; e o.A. u,,,,, $$ey c ,, Wbib2n .
'

A'sn' t? w 'o ,,, J-2.3-77o
ruws to **sysNr mecu==sNes c Nor Aeon.shie !.

I) Maintain preheat ett indleeteJ en Sheet 2. <
.

t

2) Perform Post Weld Heat Treat Immediately following completion of weld. 1
-

*

Fi.ee o.A. w an. w , C f M f ;sistisuficN- 3 us wr c.4. pw. 3 A e, 3 ,_,o c oin., _ ' '
3c , Qn , O sw in _

|74cw sxrTex in NecessAny

. . . .. - . .. ________ _ -_ _
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THE M.W. RELLOGG COMPANY y ,

, A OlVisioN or sukM1AN INCoRPoR ATED D A. NO. 1't$4 Env I
_

tsC. NO. Con 1LA
OfSCR E8 ANCY. R EPORT UNIT NC. f

. . CO D E N C. "UA

Paeffic oss & Electric spge, ng 3711 utg. 3/21/77

* * " , ' " - ciaolo Canyon ,.ca Noa 7177 iNspecr:R: J. 8 runvan CW <

.
. \

. ..,, u,g inw; F.W. #212, t.ine K!6-535-16-IV, Steam Generator 1-2. Nezzle to nice
~

|

Acconssended Disposition: .
**

4 Drill and tap X-ray port in new spool. Install X-ray plug using seal weld
F.W. #298.

-'

5. Add all information to Iso and Process Sheets.
,,

.
, .

.
< ,..

Additional Requirements for F.W. #212 (See Paragraph C-2):
*

*

1. Preheat to 250 F minimum. *-

2. Itaintain interpass at 250CF minimum, 500 F maximum until weid' is ' complete
.

*

and post weld heat treatment begins.
'3. M.T. rcot pass; Esd-250. *

4 R.T. after rect and 2 layers weld added ESD-207. Repair if required and
re-R.T. before cecr.pleting wold.

, .

*
-

5. Post weld heat treat at ilC00F minimum, 1150* maxt=um hold for I hour minimum,47-
temperature... .

,

- 6. Following post weld heat treatment, perform R.T.; ESD-207 and M.T.; ESD-209. ,.

7. P.G;r,s. will perform, u.T. of final weld and maintain. records.
A 8, -

- .
. .

* -
.

..: .
.

...
,

.

| Revioion II |
*

, ~

;-.
, ,

. . .

Cha m para 3 , sub I to read "U.T.' of veld performed by P.G.& E. personnel". *

., -
:

*

.

I
,

' Add une S to additional Requirements.* " M.W.Kellogg will perform U.T. of final' '

: weld and incorporate results into Iso package". "''l '

. -
-

.
. .

.
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.n , , THE M.W. KELLOGG COMPANY..
' * *

A 06VtStoM op PukutAN INCoRPQRAfto o R. No. 3370 Ov I,/*g tse.No. 400146
*

. f, 6 OfSCREPANCY REPORT uMIT No. l.p
.

Coof NC. M/A

EM: Pseme Gas & ElectrW Spic. No: 87TT . ATE: U2W
MECT; ofatto Canyon ges so,: 7177 inspgcyca: 1 9. Runvan

erseas.auv ime
F.9. #1o7. itne ic16-4GC16-tv. steam cenerator 1-1 Nonle to olee i

ex*LAnarsen er osscwerancv: ,

.
.g

As the result of a ' crack in F.W. #212 at the Feedwater nonle on Steam Generator 1-2
(Ref. 0.R. 3366), a review of the radiographs of the same welds on the remaining
three (3) generators was performed by the 14.R.C..

welds on the main steam leads were reviewed:
In addition, the nou le to pipe

'The review revealed a questionable indication in F.W. #197 on the feedwater lead to
Steam Generator 1-l. The indication appears to be a burn through which contains
linearly oriented voids. The acccznpanying radiographic report accepted the weld butdid not indicate the presence of the burn through. Further investigation revealed
that a second set of redlegraphs, shot at a later date, exist. This set also shows
the burn through which was recorded on the radiographic report as acceptable (see
cocies attached).

(Continued on Page 2).
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/ THE M.W. KELLOGG COMPANY .
-

a nsvisioN oF ruwAAm mcoRPoAATse . o. A. No. 3170 de_t> [
- _

iso.No. 500 W6
DISCREPANCY RgaORT

.uNt7 No. I
. *

g ,

. CCC E N o, M/A

TotesM. Pselfte Cas & Efeettle gpge, ug; 3711 g,7g; 3/23/77
JacT Dianio canyo"

Jos n- 7177 mse L P. Runvon $'C

ense retwF.V. //197, f Ine x16-554-16-IV, steam Generator I-I Norila to slee|

1rnation of Discrecanev:
'

'*

Yo determine the severity of the Indications in the burn through, we have made ad-
ditional rad!cgraphs of the burn through area. These radiographs indicate that ,

the voids are probably contained within the burn through and do not extend Into thet

| weld. There is no indication of propagation of the indicat.lons.
!
!

.U.T. of the weld by P..G.GE. does not Indicate any Indication within the weld whichis outside the acceptance criteria,
,

.

. -
. . .

.

Attachments I, 2 & 3
i

.- 4.. .,

.;,.

,

.

:mnended Olsnesition:
,

. *

.I :To eliminat's the possibility of a potential problem at a later date,'It is recom-
.

mended that 'the burn through, be removed. |
*

*

, The following peccedure is to be'followed for removat and reinspection:
..

|

". 1
. -..

Weld a 2" threaded coupling to the pipe as shown on the attached sketch**

using weld precedure 88/39 or 92/93. (7W 9 327). * *

~. . .,

2. M.T.' per ESD-209. . >*

|
Post weild he,at treat the weld '- E30-2,18s

. ,

3.-

',.

'

4.
Perform,a hydrotest; on the weld prior to drilling into the pipe. 'I,

''
,

5.
Following satisfactory completion of the hydrotest, cut the hole.throughthe pipe

wall with a hole saw (Ref. ISD-230) NOTE:
.

of 2". opening is not required per P.G.& E. calculationsAddi: tonal reinforcement6.
Using an extended shaft grinder with a cone shaped rock, grind the burn
through flush with the pipe surface.,

*

.

7.
Radiograph the area to assure complete removal of unacceptable Indications.. -

8
Install threaded plug and seal weild (F.W. #8E8) . -"

'
'

'

'

This installation is to be made in accordance w~ith the Nacional Board Inspection
Code and ASME Section ! - - i

.
,

*. ., . .

Reviewed by A.N.I., " d " 'a t b *

. .

.

gggg a w , o.a. pa. 3 4.m. ame. 3 sa,assnae o.es. C omse
m c a., Om l'1 ew--=- - * 1
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/ THE M.W. KELLOGG COMPANY
A clVist N OF PULLA8AN INCORPORAftg 0.A. No. M70 _

lsC. No. 500146
DISCPEpANCY REDORT * UNIT NO. (WF.

CODE MO. Y/A_
i . .

h0MERr #sciffe cas S Efeetric Spic. NC: 8711 Cart: 3/73/77
$8CT: Diaelo Canyon

JCe NO.- 7177 IN!PECrOR: I.P. It'Mva n

temewaNtittu- 7.U. #197. I.ine x16-5 54-16-IV. Steam Cederator 1-1 Nozzle et pipe
REVISICN I . ., .

nefollowingactionwasta$en.
. ..

,

Add to " Recommended Disposition" the' following steps. ?- "'-
,

. .

A. To determine if there exists an ambiguity with other welds accepted' by the
M.K. Kelloss film interpreter who accepted F.W.197, th,e following action.

.

was taken:
.

.

1. Review qualification records of this individual to' assure ecmpliance with. *

SHT-TC-1A .
2. Review all radiographs which were accepted ,by the individual.,

NOTE: 3e findings of the review will be reported as a separate report and *

attached to this D.R. before the D.R. is closed.. No revision will be
.

*

required to the D.R. *
. .

, ,

'
-

.
.

-
,. .

. . .

Summary: 1,
*

*-
, . .
' *

Stdes to crevent recurrence: - '

,

. . . . .
,

It has been determined that no further steps are required to avoid recurrence
,

o'f a similar nature. S e 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 installations are present, they will be, ,
*

corrected.>

. *
,

, . , '..) *.
' ,

. . i.
. ,

NOTI: The individual mentioned above is no longer employed by M. W. Kellogg.
i

*

*.

:j *
.
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[' April 15, 1977 gg, gj f/77*
*

_

nr /7oo's%tS.
-*' ..

hr. R. H. Engelken, Director
-

Sd@T~ 5' re * ;

.
-

Office of Inspection and Enforcemest .

Region v MW lU.S. Nuc1 car Ragulatc=y Cc 4 ssica _

{-

.

~

. - -

- 1990 N. 'Califcznia Sculavard . .
'

. ,. suite 202
.

, , * -
-

Walnut crack, Califc=nia 94596 . . . .

. . .
. .

i
. .

- . . .
- .

. .
' ' * -

Docket No. 50-275 ,
, ,

- .'

.
* *

Unit 1 :* ..= ~ * *

- * ;Diablo Canyon site ,
.

.-

;..-
. ., ,

Dear Mr. Engelkon:
-

.

.
.

. .

#Cn March 13, 1977 we notified the office ol' Inspection
.

. '

and. Enforce =ent, Regics V, of a defect in a pipe discovered d' Iring
'

testing,at Dishic <*d es, which is table under Parsgraph (e) (iii)~ y
i

- . '.

of 10 cra 50.55. This lettar is a prei M4 .a=y written report of the :*
*-

- . . .

. i
situation.;

.
. *' **' .

.

. ,

Cn March 17, 1377, du=i=g heatup. for bot functional testing,
*

'

' . . .. . '-
.

. a mail leak was discovared in 'the wald joining stems generator 1-2
..

, ,

- .
. ,

feedwater nozzle to the feedwater pipe. Tasting was stepped to
-

. .

'

i=vestigsta the cause and to rapsir the leak. .
.-

.

The a:na of tha leak was examined by ncndestructive matheds-
,

which =avesled that there was a through-tha-u:11 c ack and that it was-

confined to the Ieskase azaa. A 16* long giace of pipe, which i=cluded'' *

i
i

that pc:ti n of the steam generator =o==la weld containing the crack,
"

was removed f=cs the line. A 41/2* long section containing the crack
p*.

was cut from this pipa and delive=ed to PGandE's capartment of

Engi=cering Rassarch to be analyzed to Staz$rne the failure mechanism.
.

The investigation is still in progress.'
.- .

A comprehensive r,eview of the weld history has been performed
;

*
-

,

| including the vald procedurc', velder qualifiestions, host treat =ent| *

j
.' . , ,

, .
.

. .
.

|
.

. . . .
. .,

. . . .
.

-

- , - - - , , - .--,,ecy----%----,- -..,_, . , . _
--.3,

- . --y-.v- --, a- --m---- ,-*-y +--.-.m--r+ 4r--- g-ew-.-gw- wgr.-y.,+gi-.ge,,.gg--g--ww-.,-v--i-gw .-e-.q-.-re in g- - .- .
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*' _ d. .

._ . .4 _- - .-
. . *,, .. .s

. ..
. .

,m .
.. . .

.

records, materisi cortifiest5cns, nondestructive examinations, and
' '

;

i - -
. -

..

water chemistry associated with the functionni testing of this
. _,

-

i .-
,

equipment. The readtz of these investigations are still under anal' sis..-

j
. .

@ of the feedwater' pipe was made by replacing a 16"-

;
,

Iangtai, of* pipa having acre same specification and physical properties.

|
*

as the original piece. The original weld procedure was used.with
,

aface changes to preheat and postheat requirements.
' '

-,
. ,

., .

, Ultrasonic examinations conforming to ASME section XI were.

perfo:=ed on the four =ain steam and the other three feedwater to
.

- -
. . -

staas generate no::la welds. ,'These ex=-d ations reve.aled that there-

.

. vere no =ejectabIe indications..

, .

. .

We will sub=it, as soon as possibia, a final = aport
. .

'
.

'
"

docu:menting the failure mechanis= and our" intended .corecctive action '

.
.

.- if such action is deta=-hed to be necessary. - -
- * !

- , ,.: ,.
t

-. .- .
. .

. . .. . . ,
t.*

. o . --. .. . t-

. -
g, . .''

. -

very t=uly yours,
- *

. ',

.
. . . -

. .

*
.

!
. . .,

'
* * *

~ ' ' . . i.
. . . *.- -. ..

.

Philip A. Crane, Jr.'- '
.

- , s
. . '. . . .-

- *

l. . .
.
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. . -

. . .
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