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INTRODUCTION

On March 17, 1977, during hot functiomal testing, a water
leak was discoversd in the butt weld (Field Weld No. 212, line
K16-555-161IV) which joined the 16 inch diameter feed water pipe
to the No. 4 nozzle on steam genmerator l-2. The line pressure
and temperature at this time Was approximataly 90 p.s.i. and 300°F

respectively.

Subsequent cu site non-destructive testing by both ultra-
sonic and radiographic means (by both Rellogg and P.G. & E. repre-
sentatives) lad to the conclusion to cut cut and totally replace
this weld. A satisfactory, acceprable replacement was completed
during the period Mareh 19-23, inecl. 1977.

A summary of these events are described in Rellogg's
report dated April 12, 1977 prepared by J.P. Runyan, Field QA/QC
Manager. A copy of this report is attached (Appendix I, pages 11-15)

Incident with this replacement 2 spool piece was salvaged
for subsequent laboratory examinatiom by P.G. & E. It contained
a conveniently large portion of the weld deposit and a representicive
portiocmn of both the nczzla axd pipe ccupoments. A skateh which
describes the dizansicn of this plece; also the ecrack path and the
extent of the crack ralative to the weld deposit is included with
the Rellegg razcrs rafarancad abova (Appendix I).

Rellog:, Zor tha purpose of a laboratory examinatiom,
requestad P.G. & E. t2 furnish representative specimens cut from
this spool piece. TNc wes2 raceived.

L1

The report whica follows covers a description of these
samples and the results and conclusions determined from this in-
vestigation. "
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FROCEDURE & RESULTS OBTAINED
A. History

Pertineat to this {avestigation was a complets review
of the records appertaining to field weld Joint Neo. 212, namely;
the weld procedurs; welder qualification records, heat treatment;
material certifications; nondestructive examination persomnel
qualification and N.D.E. results. The following information was

gleaned from the recorded documents om file wich respect to this
weld:

1. WELD HISTORY REVIEW

Fleld veld 212 was fit-up and tack welded cn Friday
May 18, 1974. On Monday May 21, 1974 the tack welds
and insert were remcved. A new insert was inscalled
on May 22, 1974. It is not documented as to why the
original insert was removed, however, discussions with
field inspectors who were on site at the time indicate
that surface rust may have occurred cver the weekend
and the insert was remcved to reclean the weld prep and
install a new insert prior to consuming the ring.

The rcot pass was made on May 22, and acceptad visually
May 23, 1974. Welding proceeded following Q.C. accept-
ance and was completed om May 24, 1974.

The weld surface was ground and final visual inspection
completed on May 28, 1974.

Other than replacing the insert no umusual or out of
the ordinary circumstances were recorded.

2. PREHEAT AND POSTHEAT

A review of the heat charts omn F.W. 212 {ndicate that
the weld area was preheated to 200°F min. prior to
tack welding and subsequent welding.

The weld was preheatad om May 22, 23, and 24. The heat

was turned off at the end of each shif: allowing the weld
to cool.

-
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2. EREEFAT AND POSTHEAT (Cen't)

Following complation of the weld on May 24, the weld
was allowed to cool and no further heating was per-
formed until post weld heat treatment on June 24, 1974,

Preheat and post heat records from other welds of the
Same type indicate a similar history. NOTE: Other
welds reviewed were the remaining three feedwater nozzle
€0 pipe and all four main steam nozzle to pipe and all
four main steam nozzle to pipe welds in Unit I and the
@ain steam nozzle to pipe welds in Unit IT. The feed-
water nozzle to pipe welds are not welded in Unir II.

WELDING PRCCEDURE AND WELDER PERFORMANCE QUALIFICATION
RECORDS

Fileld Weld 212 was made using weld procedurs mumber

200. The procedure was reviewed to assure compliance
with ASME Sectiocn IX. No deviaticns were notad. The
results of the procedurs qualification tests were evaluat-
ed. Included were bend Casts, tansion tests, and Charpy
V Notch tests. All resulss wers acceptable.

Welder performance qualificacion records were reviewed.
The records were in order and the welder was fourd to
be properly qualified. In additicn, records of cther
wvelds performed by the same welder were reviewed. It
was determined that his performance record was good.
There was no reason to Suspect that welders capability
or performance was below standard,

MATERIAL CERTIFICATIONS

Material Certifications of the weld material and pipe-~

side base material was reviewed for compliance with material
specifications and job Specifications, including supple-
DETLAry requirements. All wvers found to be in compliance.
The nczzle base material certificarions were not available
for review by M.W. Rellogg. - B re—
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5. NONDESTRUCTIVE EXAMINATION PERSONNEL, PROCEDURES AND
‘M
REPORTS

e et i 3 2

The original radiographs of F.W. 212 were reviewed.

There was an area along with nozzle side of the root
with greater density than other areas of the weld.

This area is typical of other similar welds. The higher
density is caused by the nozzle counterbore which is
approximately 1/4" wide. There was no evidence of linear
-indications in the area where the crack occurred. Review
of the radiocgraphs of other similar welds did not show
evidence of linear or crack-like indicatioms.

B. Mt:allurﬂcal Examination

A description of the two (2) specimens received frem P.G.
& E., follows:

— ....0One represented by about 1/2 inch of the circumference
contained the full depth, "fromt" face of the crack as viewed
toward the pipe component. An enlirged photograph showing
the "front" face is displayed in Fig. 1 Page 8. This surface
had been fully protected frem POsSt atmosphere affects by the
application of a lacquer. The ccating was removed for photo-
graphing.

The second (also about 1/2 inech of ¢ircumference) containe
ed the full cross section of the weld jeint. I had apparently
been removed from a location where cracking had not occurred.

A photograph of this sample is 8ot included. It will be discussed
with relation to microsccpic examinations whizh wers conducted
on both specimens.

Photomicrographs of both Specizens are displayed in Fig. 2
axzd 3*rospoctiv01y. Both represent the existing metallic structure
in the locus of the weld root on the nozzle side of the weldment.

Noteable in Fig. 1, or the "fromt" face of the crack cross
section is the distinct, variously "shaded" areas. There appears
to be four in mumber as {llustrated in the accompaning skatch.

* Figure 2, Page 9
Figure 3, PFage 10
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DISCUSSION

Fractured or cracked areas showing these distinctions are
typically associated with fatique failures caused by the imposi-
tion of cyclic stress.

From this photograph the clear indicatiom is that crack
{nitiation tock place in the root of the weld in the forged
nozzle and ultimately propagated to failure through the weld
deposit in at least 3 stages as shown in the sketch. (The
eyeling imvolved could have resulted either from multiple hydro-
testing or from cyelic exposure during hot functicnal testing.
These facts wers not contained in the reported history cited
above).

In such cases the causual phencmencn is usually a pre-
existing discontinuity which may be either an inherent metallurgi-
cal plane of weakness or a physical crack like defect.

In the photograph of the fractured surfaces (Fig. 1) the
first distinct area is the root of the weld joint. Close
visual examination by macroscopic means showed sporadic small
areas (light areas in the photcgraph) which were relatively
bright or "shized".

Fig. 2 is a photcmicrograph of the metallic structure
which was found to exist in one of these areas. The indicatiom
is that these are asscciated with remanentc, weld bevel "land"
material of the forged nozzle compenent. The suggestion is that,
crack initiation stemmed from this locus; alsc that the initiating
defects were localized, incipient root cracks through the land
area.

wWhat is nct clear from this examination is the cause for
the defects. In the history of the field fabrication of this
particular weld (cited above) the fact that repetiture prehbeating
and cooling was permitted to take place om four separata occassions
before the weld was completed, could be ona factor. Thereby
{nordinately high thermal stresses cculd have resulted in incipient
cracks. R
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DISCUSSICN (Con'e)

Another contributing factor under these circumstances
(which cannot be cverlocked) cculd be the relative hardenabilicy
of the forged nozzle material the reported compesition of
which was a nickel, molybdenum bearing steel or A.S.T.M. ASOS-
Cl2. This is an air bardening ccmposition. It is possible
dus to the noted in attentionm especially to cocling affects,
follewing the rcot pass welding, that, air hardened, crack
sensitive microstructures could have been effacted and speradis
¢racks om cooling promotad in the initial land area. (Micro-
StTucture affects in the specizens examined would, of course,

Se obscured by the subsequent strass-ralief hea: tTeat=ent.)

Understanding this weld (NO. 212) was one which was
completed uncdaer restrained condisions (or as a clesure weld)
the possible circumstances i.e., in atsenticn to preheating
and ccoling and metallurgzical transforzmaticns, would augment
the cracking tendencies.

Fig. 3 or the photomicrograph of the uncracked weld
Joiznt (localized at tha oot weld in nozzle forging) shows
the norzally expected microstructurs; gcod penetration; and ae
evidence for lack of fusiocm or cracking. Cersain evidence
of small cracks are shown £z exist in the I.D. surface of the
forging. But there is no r223¢n to bellieve thase or like
defects ccould have contriducsed to ulsimare failure, once the
weld was ccmpleted and st=as3 reliaved.
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CONCLUSTONS
The crack failure {in the FW212 resulted from crack like

defects which appazently existad in the weld bevel land.

The cause for the crack defects is pot clear. They are
believed, however, to have resulted izom the welding process
and probably partand the affects of repetitive preheats

and cocling applisd befcre welding was complated. Ixzpesi-
tion of high thermal scress, especially in the early stages
of welding, is a plausible explanaticnm.

Ulcizacte failure through the weld depesit was due to a
c¢yelic factique stres3 phencmencn, which it is suggested
was the consequence of repetitive lcading dus either o
preliminary hydrotascing ¢r inkerent in the Aot Sunmcticral
Cesting progra=.

The fact that cracking was only discovéred during the hot
functicral testing, and not evident frecm preliminary ia-
process Iinspections i.e., ultrascnic and radiography (pro-
Sably due to the {nhereat insensitivisy of these procedures
€0 Indicate small incipient cracking) the raccmmandaticn
is Rereby zade that all like welds should be reimspectad
upon the completicn of functiomal testing and befcre sesvice
in order to discover any evideace of crack propagaticn cT
enlargezent; not withstanding the fact that in process
decuzensts failed o disclose the possibiliczy of similar
incidents.

/=
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QUALITY ASSURANCE RIPORT
or

CRACX IN STEAM GINTRATOR FEZDWATER NOZZLT
T0 PFIPT WELD (CZMNERATOR 5O, 1-2)

TORYOSE

To document evemty from the time of discovery of the lesk smell the coeplation
of the repaiz. .

=%

This repors covars ths on sita findizgs, the review of doeumentaszics
including preheat and PedItaat eharts, radicgraphs from the defective veld,
the subsequent procedurss sor re=gving the defective ares and perforaiag the
repais,

hav.sh s

On Thursday, Mareh 17, 1977 & leak vas cbserved in field veld 212, line
K1§=333, by P.C.& I, Ve were advised of the lesk om that dats.

The veld {n questicm {3 vherw tha 15" feedvatar pipe ties into nozzle %4
cu Staam Carerator l-2.

Visual observation revealed 2 veep type lesk whieh occasionally sprayed a
fine stresw of vater, When cbserved with a 10X magpifing glass there appeared
€5 be a small {mtermirtant lisear {mdiecation approxiately 3/3" (n lemgsh in

the centar of the wveld Tumniag around the pipe. Magnetic particls examisacion
of the area with a 3.2, convertad yoke did not show evidence of 2 lisear dafect,

P.G.& I, requested that we grind the area. As grinding proceeded, the
indicatico opened to reveal a lizesr dafect approximataly 2" long when the o
weld crowva vas flush with the pipe surface. AL this point che grindiag was
stopped. We vere raquescad to parfora ao Tltrasonic exzaminacion to detaraine
the extent of the indicaticn. e pipe temparature wvas approximately 130° 7
which sade it impossible to perform U.T, with the standard trangducers ou sita.

Ve wers then instructed te "hold" uncil 2.C.4 E. Ingineering Resaarch
arrived with their 0.7, equipment and bigh temperature transducers. The vald
vas radiographed at this time., The radiograph revealed evidence of a linear
indication which appearesd to be approximactely 6" {a lengeh,

Ou Triday, March 13, 1977 2.6.4 2. Engineering Rasearch arrived and pearformed
Uitrasonic ezamination of the weld. They reported that there vas s crack vhich
ippeared to extend approxizacely 2/3 of the distancs around the weld., Sased
ou thers findiogs 1t was detarsired rhar phe weld vezld Se cus cus and replaced.

-12-
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The veld vas cut by grinding approximacely 1/2" from the centar lize on
the nozzle side and at P.W. 503 on the pipe side., The end of the pipe wvas then
cut to remove a ring which {ncluded most of the veld and approximactaly 47 of
Pipe.

The pt«- vas examined viscally and by 1liquid pesetrant on the 0.D, and
1.0, and & sketch made to veflect the obsarvations. (Skatch Attached)

The piecs vas shipped to P.G.& Z. research lab om March 20 for amalysis.

A piece of 15" pipe vas removed from stores to replice the plece vhich was
ecat out., The pipe end preps, gamma hole and vent wers machined in the ?.C.& E.
machine shop cm Mareh 19, 1977, The dozsle end prep at ¥.W, 212 and pipe end
at 7.7, 503 were ground iz placs om Mareh 20, A liquid Penetrant examination
vas performed at that tise to assure ccopleta removal of amy indicatiocma.

™e zev piece vas moved {nto place sad fiz up on March 20, Preheat vas
spplied prior to tack-up,(Ref, Chart ¢4 547). After the fir up vas approved by
M.W. Kellogg Q.C. both roots vers velded, Magnetic particle {nspection vas
performed. TFollowing magnetic particle acceptance twe additicnal passes vers
wealded iz each weld, . , 4

Radiography vas parformed om Mareh 21, 1977, The radiographs of P7.W, 503
pipe to pipe wersacceptadle, 7T.W, 212, pipe to nozzle, had excessive porosily
at the window closures, These areas vere ground, revelded and re-rar'{ographed.
One ares had excessive porosity, the other had a linear i{ndication approximacely
1/2" long and am ares which appeared to Se suck back. -

At this time, Mareh 21, 1977, P.G.& E, Q.A. placed a ™aold"” oz all werk
antil their Eagizeering could review the total program and process appropriace
papervork. “This hold was mot Dbecause of the difficulsy in velding the window
closures™, : ig

Bo work was performed on March 22, 1977,

On March 23, 1977 an on site meeting vas held to reviev findings, work %o
date, and procedures for completioa of the repair. Attandiag the seeting vers
representatives frow P.G.& I, Ingineering, Q.A., Gemeral Construction, Divisien,
Festinghouse, M.W. Kellogg sife Manager, Corporate Q.A, Manager, and the writer,

A. It wvas determined that the procedure as outlined by D.R, 3366 was
scceptadble except that the preheat mld be ralsed to 200° Mia, for
completion of the welding,

3. The prodlem of making am sccepcadle closure veld vas discussed, It
vas determized that the positive pressurs saintained {n the systems vas
to high .id thal vater recaining in the generator caussd vaper Lo de
carried ocut the vindow openings.

.u-
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€. Y.6.4 %, Division sgreed to drain th; generator and r:ducs the purge
pressure catil the closurs welds could be made. -

. Om March 24, 1977 the defective areas at the closures vere ground out and
Magnetic particle performed to assurs complete removal. No velding was per~
formed sines P.G.&6 I, had not removed the Hold. 7reheat vas deing saintained
through the ™eold"™ period. .

On Mareh 25, 1977 the hold vas relessed. The windows vers closed and
radiograph made. B3oth areas vers acceptable and veldizg continued. The wald
wvas complated ou the aftarmocn of the 25th. Radiographs vers shet in the hot
as welded condizion. No rejectable indicstions wvere noted. Post wveld haat
treatzent vas then performed.

On Mareh 26, 1977 following post wveld heat treatment, the veld wvas ground,
re-radiographed, liquid penetrant inspected and ultrasconically examined. WMo
rejectabla {ndications vere nocad. The vent line and garma plug vere comnletad,
{aspected and the system turned over to divisicn for resuapction of testing.

:mm Yw'-"ga' Ty

Tecsuse of the unksown origim of the crack it vas detarmized that other

- walds of the same type and velded using the same procedurs should be revieved

to determine Lf the defect coald be a generic nature,

. Tach of the remaining three feedwalar pozzle velds and the four Main Stesm
sozzle welds wvers ultrasonically examined. The original radiogracghs vers re=
viswed and the feedvater nozzle velds vere ra-radiographed. There was oo
evidence of like {adicaticns i any of the velds and mo evidence of chamge ia
any of the ncted, acceptable, indications siznes the original (aspections.

Thers vas, hovever, an {ndication noted in F.W, 197 om= generator l-1. Tx:
{ndication was prasent om the original radiograghs but had net been noted cu tR2
radiographs reporz. A second set of radiograghs vere cm file for F.§, 127. This
set alsc exhibized the same ind{caticn, hovever, the radiographic repor: dud rTa-
flect the condition as being a drop thru. The indicacicn had apparemctly dSiec
evaluated snd deter=mined acceptable at the tive,

Secause of the prodlem with 7.9, 212 it vas determined that any questionadle
.gitustice should be resolved. 1t was thersfors determined that the drop thm
should be removed. A D.R. was imitiated and the repair wvas made. The indication
vas removed by grinding. No welding vas required. (See D.3. 3370 Actached)

SIARY :
To dats the metallurgical smalysis has not been completed of the crack
sample, We had requested, from P.C.& E., & plecs of the defective material for

our own analysis. This was received on Thuryddy, April 7, 1977 and forvarded
to L. 7. Garvia in Williamsport,

1t is wy belief that the crack was peculiar to F.W, 212 ouly and not of a
gecaris saturs. Thersfors, ot this tims ve arm issusing that mo further regalr
will be required and that wvhen the disposition of D.2, 3370 Ls completed the
subject will be closed, :

~ib-
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RUISCREPANCY REPQAT unITNG. |

( csoe na. MAA_
customen:_____Pacific Gae b Sleetrie ______ spec. no: (1A sarg 82677
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| QUSCREPSNT N Line X16.856=164; Sooo) Piece S00; £, 1S4'obwi; Ares G Sect. |

NATION 2F 21 ancy: Reference P.G.4E. Orawing 500146, Rev, 98

Par P.G.5E.'s reduest, an internal inspection of F. W, 24k on Steam Generator |-
Feeowater Nozzle will be performed. The |ine entry will be made in the following
manner, see Recommended Disposition,

comen #0112

| i : 43
. : Wl s st Wil

1., Measure 2' from F W, 24b center upstream on pipe (Spccl Plece 500) circumseribe
qf\ the pipe using & wrap around, then prick punch the scribe |ine,

-

~

2. Using airearc, cut the pipe al! arcund maintaining less than a &0° total sevel to
within appreximately 1/8" from che 1.0, (See Sketch #1),

3. Using a thin blade grinder, cut through the center of the bevel, then dress up
both bevel!s (See Sketech #1),

b, Jack pipe away from cut on upstream side per Superintancant's instruction, Install
a dam in nozzle beyond 7.4, 24k to prevent alr from entering Steam Generator,

5. Clean and inspect F.W, 244 internally ad directed by 7.5

nnay sigpesimen: §n witn Asove ® Ot (eapiananen —
Work Compieted nsw Sever L8222 l Work Compiored nee Qe LoD

0 (canity g fese 2
sewroves bv: v x. Swa r. vy (2 st w0 S 2422 MM o L/29/22 |

NUEN Y
Revision | « Dalets Step 6 In Its entirety (access was achieved), Refer to Attache

mant #1 for results of Initial inspection and recommended dis ition,
p— hrion =

Revision 2 « See Page J of ] and Att t 4. 26/
Pov 2 QP st %—‘ e M 227
. e A’ L Ll i, S LLRL22. ¢ ' 2
r

/B

I T revent secusatnGE @G i PN

S~

UETRAUTICN Brmw A fie Davn vm  DirgrewrmyCe  C Ome

T Csrommer I ] S M immerer | [ )




. THE M. W. KELLOGG COMPANY Page 2 of 3
A DIVIRGN OF FULLMAN INCIRPORATED cn uc W
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cusromen: ___ Sscifie Cas § flectrie wec. NC. 1711 sary; _ 9=28-77
mougcT Oiidie Canven cene. ne ns7ecTen _Runvan/Scanne! | /duest
ANT 17 ine K!GeSZ8a]6: | Plece S00: €1, ISL'-&&': Area G; Sect |
| agcommences 015798ITIoN: (con'T)

6. |If access to .F.U. 26h 1.0, cannot be achieved, procsed with alternate instructions
(See Skatch #2),

7. Upon completion of inspectica, remcve dam, grind beve! to facilitate fiteup as
’ needed, clean and fit to ESD-2'5 and E30-220,

8. wveid ocut using F.W, 549 and procedurs 4/5,

3. Inspesct and NOE to ESO-2!5 and ESD-106,

19, Add all information ty procsss sheet and (scmetrics,

O

' ' 3
'
Pl

P

h»-l
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oIETRIUTION D umew QA fue D A i B Goweeenny Ceu = Qe *—1




4. THE M.W. KELLOGG COMPANY Page 3 of 3.

A DIVISICN OF PULLMAN INCIRPCRA (1D om.no. 3463 Rev 2
' 1$0.NO. _SNQILA She U of 3
. DISCREPANCY RESCRT UNIT NGO, |
h czce ~e. LA
CUSTCMER: Pacifie Gas & Electric PEC. NO: 8711 CATE: 822677
PROECT: Olasie Canyon 08 NO.: ba e iNspecTCR: _Runvan/Scannel | /Guest
L__m'“"”m’ _Line X16=538=16": Socol Fieca S00; E1. 154'-bwit: Area G: Sect. |
F OQRQ R.V{S‘Qﬂ 2

EXPLANATION OF D1SCREPANCY:

During the performance of grinding per D.R. 3453, Revision |, Step #5, four (4) indica=
tions of heavy drop throuen with roll over ware removed alcng with ail of the existing
roct senetraticn, Re-inspect cn resvealed a linear indication 11" long on the fusion
line to the Feecwater Nozzl!e, Further grinding, %o a maximum depth ef ,1IQ2', remcvec
the linear indicaticn (see Attachment #3). |

: ‘ - . - ™ R Pe- Y p_— 2 2a P® o )
L 3 P :n,', ;3 ﬂ :gjg?g 5 .a_';'{: ’: i
35" e o RN TS I AM R W EfTs 4
;1“ A . . ) S L % - ‘._.' - ;, -:‘-

“d Wl ed S Lavis .i-wi'z "o’.c.-ﬁ

(Ciemmencen o1sposiTion: - : :

Add the fcllowing to Step #5 and celets criginal Steps #7, 8, 9 and 10, Perform _he
" follewing repair: . .

A, Grind the bevels %o facilizate FiteUp of F W, 545, ’ - ‘ P

conform to blended canfiguration of the balance of the wald, LD Cwly

F. Grind and polish the added weid metal to biend with base metal surfaces. !
6. Inspect and NDE to ESD=-215 and PGIE DER TO 7écPdm W.P AT FREMGAT-TEVE
PN oy P & bt o TH CalPYy or% PEfo* o2,

NOTE: Proceed with 0.R. 3456, and X-ray weld hot, for information only.

l 3. M.T. 1.0, of F.W, 26l using ESD=247 coil methed, and clean grocved rsci pass at t L
| F.W, 26k per 730215, TR 3
‘, C. Remove the dam from the nczzle at F.w, 264, (.:.‘1 ‘?V;
0. Preheat F.W, 264 to a minimum of 250OF7 interpass not to excsed S309F mayimum, "S:,d A ¥ Ui
’ Maintain this preheat until stress relief begins, - o="8 Py g B
‘ €. Weld to procadure 200 (F.W. 244 RI1), using £70S2 wire with the GTAW prccass, to ¥/ "
!
%

{
}
,‘ 7. Upen completion of inspection, remove dams from F.W, 549 pipe side, clean and
| fit F.W, 549 to ESD=215 and ESD-220, =)

| 8. weld cut using F.W, 549 with procedure 4/5A0.

9. Grind F,W, 549 for Xeray,

10, Inspect and NDE F.W. 549 to ESD-215 / Sar o
B i e VY- S PP IR -y 2 ’1;5‘/74 " r

NOTE: X-ray wald hot for information only,

!l Stress relieve at F.W, 244 R] and F .Y, 549 1100°F to 1150°F per E£S0-218,
12. NDE F.W, 244 R] and F.W, 549 to ESO-207. "
]3. ' e e 40 " &0-2,/ M 9/14/77

- ; o Bid I NLQ@ e i Oy w0 recess 'ﬂ'gl.
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ALTERNATE INSTRUCTIONS

Cut cut F.W, 509 using air-arc and taking necessary steps to maintain the ability
to bevel the 459 il side of the wald to 20°2 2%° and a 3/32'2 1/16" land. Alse,
cut out F. W, 339 shown on lso, 3-266,

Requisition: B854+ of 16 Pipe, Schedule 50 A106 Gr 3 and a 3/4¢ 300C# S.w. Half
Coup i ‘ng or soc-c=let AIQS,

Install the 3/4 haif coupling or scc=o=iet four (4) inches from the end of the
16" pipe.

Clean and Fit to ESD=215 and ESD-220,

Weld cut with procadurs 32/93 (F.W. 831).

Inspect and NDE to ESD-215 and E£50-211,

Upcn compietion of F.W, 244 1.0, inspection and P.5.82.'s direction, fiteup 16",
;g;jdulo €0 pipe and proceed with Step 7 of attached D.R. using F.W, 549 and F.W.
Reweld F.W. 339, as shown cn Iso, 3=2U6, maintain original line configuraticn,
Clean and Fiteup to ESD-2!5 and ESD=-220.

weld out with procadure 92/93,

Inspect and NDE to ESD-215 and ESD-211.

- — - . — .-



‘_ Findinas at F. W, 264

Nozzle

Pipe

11" Grooved Root Pass
to eliminata |inear,

1716

I

Mozzle

/-criginc! Rocot Pass

Ground smooth and
8lendad to Parent
Mecal,

Section A=A

NOTE: Average Wall! Thickness = 580" to 600"
Remaining Wall At Groove = L§0"
Punch Marks On The 0.0, = 047" Deep
(Punch Marks are dirsctly on the fusion !ime of F.W, 2bk to 1/8" inside the

'u'“ line .&7" wo)

ATTACHMENT #3
0' ”530 R“. z
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ATTACHMENT #1
JR=3453 Rev. |

™ J. P, RUNYAN, Q.A./Q.C. MANAGER DAT® AUGUST 31, 1877
mom DO. R, GESKE, NDE SUPERVISOR

suasecT . LIQUID_PENETRANT EXAMINATION, F.W, 244, INSIOE DIAMETER

On August 31, 1877, F.W., 244, Line X16=556, |sometric 1-03-500146, Feedwater
piping to Steam Generator l-4 Nozzle, was |iquid penetrant examined cn the inside
diameter,

The following indications were noted:

1. 2" from top center of nc2zle, a smal! faint transverse |inear-ncnrele-
vant due to weld geometry,

= 7" fra top canter of ﬂm'.' h.m '" d'cp thl‘OUgh 'ﬂi:h l'o” Qver,

« 9" from top center of nczzle, heavy 2" drop through with roll over,

-

2
3
b, 37" frem tcp center of nozzle, heavy 13" drop through with roll cover,
5

« 39" fram tep canter of nozzle, heavy 1/2' drop through with wire
protrusion,

6. Approximately 1/16" mismatch exists from 7:00 to $:00 facing the
nozzle,

We r=commend that the root pass be ground and polished to blend with base
metal surfaces, Particular care should Se taken t2 aveid the removal of base
material, Then reeexamine the !|.D. with liqui¢ penetrant, if accastable, procsed
2o ‘Recommended Qisposition', Step 7 of 0.R. 3451, Revisicn !,

ORG/js
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g PULLMAN POWER PRODUCTS : FerTACHMET (
EVALUATION OF DISCREPANCY REPCRT (N RELATION
" TO REQUIREMENTS OF 10CFR PART 2! .
— -

D.R. # 3 %Z/“ , to which this page is attached and
become a part ofmy be ) considered to be reportable

to the NRC under the requirements of 10CFR Part 21.

PULLMAN POWER PROOUCTS
N,mfd___ -
Pacific Gas ¢ Electric Company ( decs consider this

= discrepancy reportable and ( has reported, will nct_l::wa') the

abeve discrepancy,

This form returned to Puliman Power Producss on /& == __
CATE

PACIFIC GAS & ELECTRIC €O,
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THE M.W. KELLOGG COMPANY  Pase ! of 3

A QIVISION OF PULLMAN INCSRPORATED oA nQ. uBL  Rev, |
180.84¢. 500146 She, | of S
LRISCREPANCY SEPCRAT NIT NG, ]
r‘{..’ Co0E nC. MNAA
’cusmu: Pacific Cas & Electric PEC. NC: 719 SATE: |07 =77
PRCJECT. Qlasie Canyon LS8 NC.. 77 INSPECTOA: H“ﬂ"lﬂﬁ's‘”“l' 1 /- st

scagpant TEM: Line X16=554<16'"; Pieca #540; E1, 154'<8"; Area F; Secticn |

Per P.G.5E. request, an internal inspection of F.W., !97 on Steam Generator =l is to
be perfcrmed., The line entry will be made in the manner describec Selcw,

AN Inspecticn conducted Qctcher |1, 1977, required by Step #8 of the Reccmmended 0isgo-
sition, revealed conditicns requiring rework. (See Attachment #3, Reper: of Prncingsq
A Tospecticn couductad October L3, 1977, requirzed by Attacizent #3 revealed Zuzsher i
Tework is Tequired. (See Attaciment 94, Report of Rework). : [

Attachment #! (Sketcn)

Attachment #2 (Sketch)
4\ Attachment #3 (Report of Findings)
A Attacimant 6 (Repert of Aework)

. Remcve the 2', 3000# coupling at F.W. 827 from the pipe using air-arc and grinder
I (¢o not airearc through), Clean and NOE removal area to £30-220 and £50-2!! on
3 F.d. 127 side of hole in pipe. Clcose hale with fire retardant materia! (Referer

Attachment #1),

i 2. Circumscribe the pipe using wrap around at the edge of hole in pipe nearest
! F.4. 187, This should be 2pproximataly | 5/8" frem the center of F.W. 137 (Refs |
erence Attachment #1),

3. Prick punch the scribe !ine. '

]

4. Using airearec, cut the pipe al! arcund and apply a beve! of not more than 30° from |
0.8, of pipe %0 within not less than 1/8" of the |.0. of pipe directly below ™
- o (Con't on Page 2) "
Agorovea fv: M.W.X. rﬂ“.«.%am / 7 Customer 2 S LR2=l2 =72 (1 o
mnAL SiSPESITICN: W in Wit Adowe | W Ctner Canienarion e [— ;;,p(,
Work Camplared inep om..&?.:.ZZ ; Work Compleraé Inse Omc’_’:ﬁl ;h(/ﬁ/?

EXPLANATION (18 NECESSARY):

Revision | = Adds Attachment #1 (Report of Inspection Findings)., P.G.LE. will :ndlcaJ
rework released on Attachment #3 under Recommencded Rework, See QA far
other changes. =

Ravision 2 = See page 3 . o W0 477 %)

,qt/uw.n. Fiesd QLA Maneger Cwes Lelbink 22 Coumrommer oo LRoLI =20
TN Fard CA. Vanager e LLLL4 /27 Curmomer See LoslZ=22

» l STEPY 0 SMEVENT AECURRENCE g‘- Aowii cante
|
I -

| UETMOUTICN: Bumiw TA fie Baun ivm B ispeenng O O Otner




—ame @e e « 5 & Sawadad LIVEL N N ."".' e
‘ % TI'IE MW, KELLOGG COMPANY Page 2 of 3

’/ o ‘ A DIVISION OF PULLMAN INCORPORATED oA ng. 3LAL 2ev, |
. . 180.8C. 300148 Sheet | of §
, | DANCY R . _umITNG. |
‘- : . Cooe no. A/A
”@““: Paeifie G\f‘l &4 Electrie SPEC. NO: 8711 MATE: " .', NeTaT?

PROUECT: Qlasie Canyen JC8 NO.: "7? INSPECTOA: Ruw‘n/scaﬂﬂ. i1 /Cuest

JECATAT T Line ' _34-160: Piece #540; EI, 1SLIlgn. Ar=a F. Section |
RECCMMENDED 0ISPOSITION:

scribe line (do not cut through the pipe with air-arc), Using a 1/8" blade,
grind through to 1.0, of pipe.

S. Locate canter of F.W. 500, Using wrap arcund, circumscribe weld canter.

6. Prick punch seribe !line,

7. Cut out F.W, 500 using aic-arc maintaining a maximum Sevel of 30° on e!l side
to within nct less than 1/8" of the 1.0, of pipe (do not cut through with
direarz). Using a 1/8" blade, grind through to 1.0, of pipe.

8. Install cdam in nozzle of Steam Generator l=l past F.wW, 157,

4 9. Clean and inspgect F.4W., 197 internally as directed By P.G.5€. Report findings
of inspection Sefore proceeding with Step #10, L\ Proceed with rework requires

ments as directed by P.G.58. on Attackment #3.
18, Upon cempletion of inspcezlcn.(rtmnvc dani grind bevels to facilitate fit-up '
a3 needed, AETCR S i i 1 mrly 4 3 '

Corvmnry, . u
1T, Instal} new pup, fiteup and inspect to €S0=215 and £50-229. o
12, weld cut F.W., 531 and F.u. 5CO, as shown on Attachment #2, to process </SAQ,
3. 'Inspect and NDE %o ESD-2'5 and £30-206.

&, Upon acceptance of R.T.'s of F.4. 551 and’ F,W, 500, clean and fiteup gamma plug,
43 shown on Attachment #2, t3 £350-215 and £30-220.

5. wWeld cut to process 7/8 using F.4. 832,
6, Inspect and NDE to ES0-2!5 and ESD-211,
7. Post weld heat treat to £53-218 (F.W.'s 551, 500 and 832).

18, Add all information %o isometric and prociss sheets,

Muumgb
USTRIBUTION, B Master QA Pile D Aueh. i D Enpeeering Ceot. O Guner
T Customer Z mesarnng C Fima inmeetar | sy




g THE M.W. KELLOGG COMPANY W 3 oF 3
- : A DIVISION OF PULLMAN INCORPCORATED 2., NQ. —l84 REV, 2
’ IS0. NO. 2001 £ 3

DISCREPANCY RE3QRT - T N, S —

. coce we. . VLS
Lﬁuln: Pigifle Gas & Elecirie SPEC. NO: 8741 BATE: "10elia??
WOJCCT: Oladio Canyon ce No.: arad insPecTeR: __3upvan/Scanmell Cuest

i BANT ITEM: jeTD

SVISION 2:

Adds Attacimect 44 (Raport of Rework), 2. G. & I. will {adicate rework released on
AtZacizent #4 under Reccmmended Rawork, adds rework %2 Recocmended Disposition as
Stap Ja. ) .

SCOMMENDED DIS20STTION:

. 25 3/3" Lizear lemoval,
"A, Grind %o remove tha $ 3/8" lizear, _
3. ?.T, t3 ISD 211l 3 {zsurs complete removal.

« Jomemetallic Izmclusiom Ramoval.
f‘;\. Slexd base material £ elimizata tha =0 somecatallic {zclusions,
‘e TaT. t2 ESD 244 %o detarmize wall thicimass temaiziag, |

« Pipe-side Rough Grind & Machining Lizes,
As Polish tha pipe-side countaretors %o alizizace Tough griad edges and machizming lizes.
3. P.T. to ESD 21l %o izsure ccmpleta removal,
Ce Ramove dam pricr Lo Stap 4,

. Presreat =3 22%0° =42, 5209 Zax, iztarpass; zaintaia pre-neat uzzil stress rellef.
+ weld the 5 3/3" Grizdeut to origizal I.D. configuration usiag Proceduze 200,

repair for 2.7, while maiztaining pre-ieat.

{&et 2.7. by P, G. & B, D.C.R.
S iadicata N.D.E. %0 be perfor=ed (Step 7),

Weld area of inclusion removal, if needed, to original countar-bore coufiguration,
using Procedure 4/% AQ. :

Grind inclusiom repair, Lf Step 3 is used, for R,7, while mainta uing pree-heat.

Perform Hot R.T, of repair area per ESD 207.
Proceed with Stap 10 of the origizal D.R, 1434 Recormended Disposition,

Fors QA Mansonr IPY

ImEUTos: B rate QA fie D Auth. ima. T Ergneering Ceot C over
B Cusomer S Recarng D Fiewd 1nsoeeter | )

TACH SKETCH IR NECESSAAY

~
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500: B27 Eﬂ
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h
FEEDWATER NOZZIL .
STEAM GEN. -1
PLAN VIEW "
LINE 1-KI6-5M -6
SPOOL. 54D
4
APPEOR |
=
LOCATION OF CUT
REMNE PIPE

FOR NEW WELD

SECTION BETWEEN

Fu/-an{f cur

(y

Fw-S551

DR 3484  SecH 1
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MEW PUP 1T WEEN —)
FW-500 §. FW-551 ‘
WATH GAMMA PLUG

OM SIDE. OV PIPE. ﬁl.}.bg.*.
REwrLo wew  wsig
500| 551 127]
h
ATER NOZZLE
STEAM GEN. I1-1
PLAN VIEW

LINE 1-KiG-559 -16
SPOOL. 51D (MODINIED)

]

REF

GAMMA
rLve

NO7E£ : PLUG CAN 1BE
LOCATED ON FITHEKR
SIDE. ON PIPE..

K

(e DR 3484 SKLiClh 2
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INTEROFFICE CORRESPONDENCE

T
o~
TO J, P. RUNYAN, FIELD Q.A./Q.C. MANAGER DATE QCTOBER 12, 1877
FRCM 0, R, GESKE, N,D.E, SUPERVISCR
sumecT LIQULD PENETRANT EXAMINATION, 4. |SZ. INSIQE Q1AMETRR
On October |1, 1977, the inside diameter of F.W. 157 was Liquid Penetrant
examined per Step #9 of D.A. 3484, The following indications were ncted, All
dimensions refer to a clock-wise direction Beginning at the tep (12 o'clock) of
the nozzle,

1. B8 clock-wise: 15" of misematch with rcot pass rcll over on the
nozzle sice,

2. 8" clockewise: | 1/4" of heavy rol! over on the nczz'e side and
s!-ght rall over on the pipe side, (Previcus re-
work in this area removed dropethrough with veids,

3. 16" clock-wise: ' of undercut on the pipe side of the roct pass,

’; b, 18" clock-wise: !' of undercut on the pipe side of the raot pass,

§, 41" glock=wise: 3/16' gcrackelike linear on the land surface of the
counter-bore J/16" from the root edge, pipe~side,

6, big" clockewise: 1/8" gcrackelike linear on the land surface of the
counter=tore 5/32' from the root edge, pipe-side,

7. L1 glockewise: /16" lack of penetraticn at the windcw close area,

8, Lbe'' clockewise: ! 1/2'" of heavy drop=through with rset pass rel!
over ¢on both sides of the rcot,

3. The entire pipe=side counter-bore has been rough ground to facilitate

fiteup, _
RECOMMEN 2 RX

N\

Liquld Penetrant examine to redeveicp the noted condition,

Grind and polish the root pasl.' Flush with the base meta! from 3"
clockewise far 157, b1 clockewise at window close, and Léy' clocks
wise for 1 172", (Indlcae!ans 1,2,3,64,7 and 8,)

prrcumenr "3

S e SAEANE,
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m: J. P, RUNYAN, QA,./Q.C. MANAGER oarg OCTOSER 12, 1577

T maacT LIQUID PENETRANT EXANINATION, F.4. 197, INSIOE DIANETER

sact w0, 2
3. Grind and polish the land surface to remcve the two (2) !inear
indications in the land area of the counter-bore. (1neications
5and 6.) PO wor Relmweve 7R PN 813 S ERE . frarme.,
NOTE: |f the crackelike linears join and grow, versus reduce in
size and remove, suspend grinding and report the findings.
4. Polish the entire pipe-side counter-bore %O e!iminate rough grind
edges. 00 NOT remove more than .01Q" of base metal.
§. Liquid Penetrant examine all grind areas to redevelce indicatinng,
|.a. remaining undercut (Indications 3 and &) and lack of zenetra-
tion at the windew close area (Indication 7).
§. Grind and zelish to remcve the remaining indicaticnms.
PO MNeT Rerd vt Mila, Vimes 10" O TASS frerAL.
NOTE: |f the indications grow, versus reduce and remcve, suspend
grinding and regort the findings,
7. Determine the remaining wall thickness using ult=asonic thickness
: measuring methods and report the findings.
8. Upen completion of rework, proceed with Step 410 of D.R, JLEL or
revise 0.R. J48L o Indicate further required rewcrk.
Donald R, Geske
N.O.E. Superviser
ORG/ s /Z
y 1
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L RuAN, QAL/RLE, MAMGER ' sare GCTOSER 12, 1977
%?_ whieer LIQUIO PENETRANT EXAMINATION, F.W. 197, INSIDE OIAMETER

PG no. 2

.

3. Grind and polish the land surface to remave the two (2) lineesr
indications in the land area of the counter<bore, (Indicaticns
5 and 6.) AP OIE YT T U T T T e T T Nt gy g e |
o own i oX .000" an «7' ﬂ(rug au44ar. 5‘:‘;’:’:“""&“ 4.:2“
NOTE: |f the crack-! ke Tinears Jain ana g?cu versus reduce in —

siz2e and remove, suspend grinding and report the fiadings,

o y2-7

k. Polish the entire pipe-side counter-bore to eliminate rough +rind
edges, 00 NOT remove more than 010" of base metal.

5. Liquid Penetrant examine all grind areas to redevelcp indlcar - ,
i.e, remaining undercut (Indications 3 and &) and lack of ges © 3=
tion at the windew close area (Indicaticon 7).

§. Grind and pelish to remove the remaining indicaticns,
PO MNa T Merms wte Mmosa, Twmew 1Di1s" o7 Sase rvarme.
MOTE: |[f the indications grow, versus reduce and remcve, su ne

grinding and report the findings, 1

7. Catermine the remaining wall thickness using ultrasenic thicknc-
measuring methods and report the findings,

8. Upen completicn of nuurk. proceed with Step #10 of O,.R, 34EL or
revise 0.8, J484 2o Indicate further required rework.

¢)

. 59 Sonaile K ke,
: 7/ mun.e-f

,/ N.D.E.” Superviser
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INTERCFFICE CORRESPCNDENCT

=)

FRCM

Je P, Runyan, Q.A./Q.C. Manager DATE OCe ez 14, 157
D. . Geaska, ¥.D.Z. Superviser

susect Result of Rework, F.W. 137 Inside Diimetez

On October 12, 1977, tha insida diameter of 7.V, 197, Steam Cemerator L=l
was reworked per Attachment 43 to D.A, 3484, At the end of shifs, the
rework had not deen completad. The following indicaticns .emainad.

1. 3" clockewise from top cemter of the nozzle, 10" of woec OW4 edge
fusiocn lize with slight weld zetal remaizizg abova ile -etal,

1. 41" clockesise from top centar of the sozzle, 3/16" ° 2 on ‘he
7ipe~side countar-bors. The origizal iadicatica 23wt /32"
laterally away frem the wald, Tentative iztazpretati was ne
open edge ~f a vcnematallis !me¢'reign ia the “ije.

3, 4l 1/6" clockewise from top centar of the nozzle, 1/8 1 tear om
the pipe side counter-bors. The original imdicaticam 2uve! 1/32"
latarally away from the weld, Tentative iztarprataticn v ¢ he
open edge of a nouemetallic iaclusiom iz the pipe.

Ca Cetsber 13, 1977, the izdications listed above were fur’ iar reworicad,
‘teld me=al was reduced %o misimm wall, ,566", 3 elizmizat. the 10"
ruet pass edge fusiom lize. In additionm, the azaa of zemezatallic
tnclusion was explored ultrasonically, The fallowizg aze results of
TawoTi,

1. 41" 29 41 1/4" clockewise: ftwo zomecetallic lzclusioms 500" fxem
the 0.0, surface, parallel %o the surface. The edga of each izclusicn
was exposed as a vesult of counter-bore =achiniag., Total suzface
seasures 5/8" x 3/16" with the lomgest dizensicn parallel =3 the weld,

I, 14 1/2" clackewisa: ome linear {adicaticn ! 1/%" long, iz the lazd
suzface of the =czzle, L/18" from the original 20t pass well zetal,
Observaticn, during weld metal removal and physical ceasurecest,
revealed that t2is indication was hidden by root pass roll over
during the first penetrant examizatiom.

3. Pipe side countar-bore surface was not reworkad. Rough gzind edges
and machining lines remain,

AT T e ym v

~ & & wry
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Je

?. Ruayan, Q.A./Q.C. Manager

Raesult of Rewozk, F.7, 197 Inside Diameter

2

oAt Cctober 14, 1977

Upon resching minimm wall thicimess with indicatic- =amaining, -wwork
was suspended and a Q. A. Hold tag applied.

RECOMMENDED REWORK

ls Grizd %o remove the 5 3/8" linear indicaticm '4 1/2" clockewise
from top centar of :he nozzle. Re-weld the z= ~Z-out &3 oviginal
wveldment configuraticn,

l. Griad %o remove the two zcmemetallic izclusic .4a.uTe remaining
wall thicimess, Weld cut %0 origzizal wall ¢ ess ¢ required
and griad %o original comfiguration of the ¢ evebor .,

3+ Grizd and polish the pipe~side counterebore t aeli=..ate Tough gri=
edges :nd machizizg lines,

4. SR> A0 PoOCizi Reor uabid Al &'+ Ay O T
/'Do v, /@'4’7'77

A£>3'¥¢JQ( . ,450444<_.
Ponald R, eska
NeDeEs Supizrisor
ORG/3¢
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INTEROFFICE CCRRESPONDENCE -si”

-~ e - ¢
@ J. P. RUNYAN, FIELD Q.A./Q.C. MANAGER oars 0CTS3ER '3, !S77

mcM 0, R, GESKE, N,0.E, SUPEAVISOR
SUAECT . AEWORK QF. E 4. 137 JNSI0E QIAMETRR

5.8, 3484, dated October 7, 1377, directad entry into [ine K!GeS54=18" ap=
proximately ! 5/8" on the pipe-side of F.W. 197, Entry ~as reguired to facilie
rate an internal insgecticn of the piping to nozzle weldment, identified as

F. 4. 197,
Entmy inte the line was completed on October 11, 1977, and the initial ine
spection was ccnducted using Licuid Penetrant methods per £50-2'1. The insgecticn

revealed conditisns requiring rework, These canditicns were acced (2 Ine 3.R. 3y
means of Revision |,

an Getsoer 12, 1977, P.G.6E. released the reccmmended rewcrk actead in dgvie
sien | %o 0.R., JLEL, The rework was reieased with a modi fication ''"0a net remcve
more than .010" of base metal''., Rework acticns were Segun. Two (2) linear ine
diecations in the sipe-side land surface of the counter-bcore were not removed with
removal of 010" of base material, P.G.LE. further medified Revision | to 0.R,
; 3484 on Octsber 12, 1877, by indicating '"Removal of .00 did nct remcve | inears,
" tantinue t2 Blend far remeval, 0o not remove below minimum wa!! reguirements'',
At the end of shift, the rework had not Seen completed,

On OQctcber '3, 1377, the remaining indications were further rewcrked. ?ige
and wal!d wall thickness was reduced to minimum wall (,568"') and Scoth [inears in
the pipe=side counter-ocre were explored ultrascnically, Results of these actions
ware added %2 0.3, 1434 with Revisien 2 on Qetober !4, 1377,

Rework was zantinued cn Qctster 17, 1977, based ugen D.R, 68k, 2evisien 2.
Further grinding of we!d metal remcved all of the existing indications excent
the pipe=side rough grind and machine !ines., wall thickness at the § 3/8" 1inear
was reduced %o .350" with 520" at the nonemetal!lic inclusions, 2evision 3 %
0.1, 3484 was then modified by P.G.6€. to include "Grind and golish roat wa'd
Flush with pipe/nozz!e 1.0." Rework continued until end of shift,

Liquid Penetrant examination was conducted on Octcber 13, 1377, after pre-
liminary grind and polish of root pass removal and pipe-sicde counter-dore reugh
grind edges and machining lines, The examination revealed the follewing cone
ditions: .

17 from tep center of the nozzle « & 172" x 1/8" area 2f & fine
network of linears on either side of the weld center!ine, These two
networks were lccated In the base meta! on the face of each csunters
bore.

YL Ll 4



m: J. P, RUNYAN, FIELD QA,./Q.C. MANAGER carg QCTQBER 19, 1977

' suasecT: REWORK QF F W, 197, INSIDE DIAMETER

y

MGE M. 2

2. 31" from top cantar of the nczzle = 2 1/2' fine |inear on either
side of the root pass remcval area,

Soth conditicns ncted above were reported by telephone., Further rework was
stopped pending review by P.G.SE.

The areas in questicon were examired by a representative frem P,.5.28, Mechan-
ical, P.G..E. D.E.R, and Westinghouse on Qctcber 18, 1377. Instruction fram P.G.8E.
Mechanical was to remove the indications by grind and polish, Further discussion
resulted in instructicn t2 proceed under the existing revision to 0,3, L84, Ra-
tionale applied was thac the two (2) linears at 31" was part of root pass removal
and the network of |inears at 17" was gart of the rough grind clean-up acticn.

Rework of the inside surfaca continued to the end 2f shift, Al! noted 'n=
dicaticns were removed and a preliminary Liquid Penetrant examination verified re-
moval,

Liquid Penetrant examinaticn ger ESD-2!! was re-agp!ied on Qctaber 13, 1377.
Examination revealed al! previcusly noted discontinuities were removed and rework
was concluded. Ultrasenic thickness measurements of remaining wa!l indicated
average wall in the flush grind areas is ,580", Grind areas are as follows:

. 8" clockewise from top center of the nozzle a 10" crescent grocve
350" of remaining wall,

2. 31" clock=wise from top center of the nozzle a 2 1/2'" crescent
groove 423" of remaining wal!,

J. W' clock=wise frem top center of the nozzle a 2" rounded grinde
cut ,520" of remaining wall,

On Qctober 13, 1377, rework of F W, 197 inside surface was contiaued per
O.R, L8k, Revision 2, Step #SA, Item &,

Lomald £ ok

D. R, Geska
- N.D.E. Supervisecr

ORG/ s
Attachment « 0 R, 3LEL Rev. 2

Z



- . . C.THE B.v. RECLOCE COUPANY . o LY gr® Ty
S . © L cemie e RLLBAE INCOIPOLIED B Y e B
' 3 . . - ’
o T Y . AN
. . ] . o - e DATE Oy = 7P
iso/miaunses _T02iveA (OR 3984 Rav 2) | ope snttf. /A
JOINT rsSER W= ,97 (r:mu Smarcad ARTER 68 B i
MATER [ AL /& " C-f. .7'3 Srwam ‘J;Hléﬁﬁﬂ /=] \LQ‘I.‘I -
DUSINAT |Gl PROCEDURE kPT. 0711 ES%- Z2 ¢/ . ' b
acsasTance stadimes_ A Sesriad T Lo g
LIguIo r'su.sfnm'r.unma: MAGHATLUX CYE cuEck B Y A | .
LIGUID PENETRANT BATGH NuugER _CREANER LJooY BENETAAT 2La9S | CEvELcEga ML

Eu:::mn

- .. _. - . » DA‘ft - Ceme®iae
/oS NUMDER e R R, ';,._,“” R/A N
JOINT nUND n e o0 ] ' . Jo8 No. 1177
WATER AL crzoon s’gh ’ T e : ‘
EXAMINATION PROCZOURE KuT.  871) £53- ’
ACCIPTANCE s.?'monos L :
MAGNETIC PARTICLE POWDER BRAND MASIATLUX 0 T y o« e
MAGNETIC PARTICLE rmu coren  NED (BA) e I %
&%rm&“’““’“ R - m— e —
‘ Allgned arar L L TE R Y Pee T 2y Selel
T . . . : - M L.

.1 accerren M o iwrven b



v 5N wawve

|

. | |
- Y S | L W&\ A | | |
R .4 i 2B Cr—t
Tz A% RPAE [Aa $igd| [Kpe{o| ol ot el

‘r 2103 ,00€| AV nn.ua..:i 19 [\ Q—QJ.&;

.idl!u\t.uvt, i § AV Nu.!ws:.v . 3 i N ML.

x,m.%nu .00 AOW Tand hn-:[ 1 o Al

' s -
) S INIAZIA FTOHIS~, " ? z ¢z s m m . m i m
ﬂ-: . : SxNYNIW .wuw 5IF1C 1512151 ¥ls I m 3
it wet |- -« = zle Sial= 1z 121>
' nE LI LA E R IR AL > el M
. . STREITEPEELELICETFEL 2
" - . : ol b ) 2
3L 19A91 LISV T 3 o990 Nual puEit . P ¥ ‘
- Sxe2D ehearrreiaes C geransanes mes]  pene awen venns . 1ot i I .
yos| )] . . . — >af 02 i
ﬂ..l T IU N\ x &h. - |\k¢0l\‘... e TT i harernlion Yol =t ”'m... ams 0.....-% 00'_ Tevaent
. tan 2 Y, ZoT 5 ﬁ (LY W o8s "
e  me) bens CEEANI R ALt etas bee Qretargt 1pessatide *saresee Sesstee) Deel Sessdgen
P \w\ﬂ.\ﬂ.... 200 AmAvm sy Y srtoos | .t 7T & 8 :
"IN EN YR Rles - — l“-<ucavoolol. — .ﬂ'..‘l-.u

= Zz-bi- al Jve , .ada.-m MPMHU“.
: . 150438 H0112345H1 J1NYUI010VY sous ) ———— 9% ear}

INI4NE 3TN0
FINNTR4000N) NEIEANRL o0 snenant o

e - W e AAT4X0D 9901138 &N DNl

U & . .
— ] ) A et




3 . g - .
o * .. s . TBE B.W, RELLOGE

- S8 MINRIee W PELLEAR (NE0
. . -

~1S0/0WAUMBER

’ - ¢ a . R . b
. - LR » o . . . .
Rt * TRL! v HETIAN Ap " ‘e s
% - ‘&

COUPANY

LTS NY] e ey e

DATE S

"

"rY SHEET n/A

~JOINT NUMSER

“MATER AL

Jos no. 177

| EXAMINAT|CH PROCIDUAE KPT. o711 ESO-
ACCEPTANCT STANGARDS ASIE 2 2

LICUID PENETRANT WRANG . FASIAR X oYe cieck

LIGUID PENETRANT BATSY waggr CREAHER

PENETRALT " PEVELSPEA

- - ™

B acceareo O weeugeres

ELAMINATION PRCCICURE T
ACCIPTANCE STANDARDS
MAGNETIC PARTICLE POWDER GrAnD _ PASIATLUX

MAGNETIC PARTICLE bewu coLon MO (8A)

"; "Y! ‘””"‘r' n L o. ’ .‘I'.' '.‘ “ . .

g unz.‘i‘/f}éz W v e

caron METALLIC
%l U\?lm - -

lnaar Hﬂ'l <1 mu uh‘ Jl"" o P - .,’ e, "
d ' ; { : o ¥ :
' ! v‘ K ' - 4 A : "-'

Allgned

A AMM ‘ VH or (wrven

Cage lu(t‘r._"/‘t
Jos wo. 22
4 ’
ﬂ‘ . ". ) ".4-" i .-
d ) N ,



BUHAT 0B

Pullman Power Procducts ATTAHmarT |

1 CR.2! LA NG, YhLn
(IS or (IS NCTY 0. NG, _Z50

ATTACHED —aSCASRANCY Sg32RT YNIT NG

9,/1’ =1 BT-R —_—
—aronem mn_;m aﬂ 11-8-82

l
|
R ANATICN C8 SISCENEPANSY) -

Taterzal Audit 7107, A.A.R. M, Ldentified that here vas 2o Procedure Qualificatica ucord'
or ISD-38& amd ISD-QMT, . -

Subsequent iZvestigatios las revealed that IS0-347 vas used %o MT examine e Zsile |
Lameter of TV 4197, lso 4500144, Steaz Gezeratsr -1, OR d'“&h S8 TWO SCCASLIns (see attaczed |
TARMIATIOS records) ISDA34T 43 Listed on OR 43493 s n.L. .nar Recozmended Jispesisios azd |
8 suapected %0 Zave Dean used (there L3 zo: meuan«rﬂwnma.n, % M7 exazize

28 i=side dlameter 3f W 3, Is0 vsocwé. Stean Jemerater -4, The welds i3 juesTiii Are 32 |
2es D'8e5%ts IV = Di6-3%6-16 IV, ot Seismis ..Au 1 sde. w
e use of ISD-347 cn Seismic Class ! pipe wish 8 Procedure Sualifisatics Recsrd L3 1

.ur':mr..n '.o coatrues s:oc‘ ficatiss 3711 Sectisz 3 .a.-o S and Yotes 5 Tasle o, Sectii:z

Paragmagh 1,33, Secticz § Paragmaps 1.2, Secsica 2 Paragmach 2.1 and Sectisa 1 ParagTas: .-,
—mm C¥ PAGE 2 CF JISCAIPAICT RIPCRT -

SESMMENCED JippneTm e INCICATE APPRCVAL 8Y CIRCLING THE APSRCPRIATE 'RECSMMENCED
QIsPOSITION®

Acoept-as-is all vork examined Ty ISD.QMT

File o copy of wiis D.R. 43 =2e fallovizg locatizas

)

A. Jocument package for lso 500144 TV 197 and origizal OB 1udM
3. Document jackage for Iso #900146 IV 24k azd erigizal 0.2, 148

PG4E G.C. ‘

3. Gragisals of ISD 246 azd 247 1 CUAUT"/CCN‘.’CL |

2 | e & - *
{ P.0.43. % dsposisicn ‘w‘ 22/ l

v By P )P Pas QA W,

’o *“hh h*“_““
m
T iteecimsemer T e |
ACWS Mazager shall assure tzat ¥.2.0. procedures Lave e secessary recedure juallfilatios
#9575 Terfommed and lcluded a8 JART of the Procedury Irior 50 SUEMATLAL ¢ P 3.08. for |
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r oW, THE M.W. KELLOGG COMPANY  sage 1 of 1
y A DIVHICN OF FUL LMAN INCORPCRATYD oA ne. 1481 Rev, | 5.

#C.NO. SNOVME She b ot €
DISCREPANCY EPOAT NG, ]

( c3ce no. MLA
cusTomen:_____Pueific Gas & Sleewric 9eC. NO: 14k care __8=26-77
smoucT: Tane v 8 v no nsrecron: _Aunvan/Scanne | |/Guest

| ST R Line X16-536=16%: Sponi Slece S00: K1, 1Sh'ebwi; Ares G: Sect. |

|

e Ancy: Referenca P.5.58. Orawing 500146, Rev, %8

Per P.G.5E.'s request, an internal Inspection of F.W, 244 on Steam Generator |-4
Feeduatar Noz2le will Be perfirmed. ™e |ine entry will be made in the following
nanner, see Recommendad Jispesiticon,

. ..--’ "\.= Ty .j
- 2 w e i - \
. - . - 4 > P ;
TN e e e gt s WIg 3 W
r‘—i %= 3 ‘.\f'_-‘:-'.'.'-‘ig‘-i"'/
= % 2 -\./"i‘x
| 3,3 4‘%‘ 8483

AECOMMENCED CispoSITICN:
f. Measure 2" frem F.W, 2Uk canter upstream on pipe (Spool Plecs 500) clrcumscribe

C\ the pipe using a wrap around, then prick punch the scribe line.
-

2. Using air-arc, cut the pipe all arcund maintaining less than a 409 total bevel o
within appreximately 1/3" from the 1.0, (See Skatch #1),

3. Using a thin blade grinder, cut through the centsr of the beve!, then dress up
both bevels (See Skatch #1),

4. Jack pipe away from cut on upstream side per Superintendent's instruction. Install
4@ dam in nozzle bSayond F.W, 244 to prevent air from entaring Steam Generator,

5. Clean and inspect F.u. 74k Internally ad directed by P.G.8L. (o, tygfeee 2)

]

-nt #1 for results of Initial inspection and recommended disposition,

Revision 2 « See Page 3 of 1 and Attachment #3, DEVIATION T
P«‘ZM Jﬁé V427 M 227
unxa—-M;&m_ s LLULD2. coative 4 Z3 Tl
>

hl"’ S

Acoroves & - nw.smuw.m# 27 Cumoms MIL o

SINAL DISPCSITION: ﬂluh._u—winluu R Y p—— reeuired) ) -~

Carn Comeiored lmnmlm Werk Comuiornd Inse Oﬂmm #

OPUANATICN (17 NECEISARY): ;/ -
Revision | « Delete Step 6 in its entirety (access was achieved). Refer to Attache /

-

STEPS TO PRFVENT RECURRENCT 2 er Ansiicanie 270
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THE M.W. KELLOGG COMPANY Page 2 of 3

A QIVISION OF PULLMAN INCSRPORATID oA NG 3463 Rev, |
$0.80. S00148 She, & o

_DISCREPANCY RESCAT wnTNe, |

oo ne. N/A

Pecifie Gas & Electric e NC: 711 sary:. 3«18«77
Clasieo Canvon 8 NOL ™nT? nsrecren: _Runvan/Scannel | /Guest

Line Kl6afZ8aibits Sconl Plece S00: 81, IS4'-kwi; Area G; Sect. |

RECOMMENDED DISPOSITION: (CON'T)

e

If access %o F.W. 24k 1.0, cannot be achieved, procsed with alternats instructions
(Sew Skatch #2).

Upon ccmoietion of inspection, remove dam, erind bevel to facilitate fiteyp as
needed, clean and fit to ESD=215 and ESO-220.

weld cut using F.W. 549 and procadure &/5,

Inspest and 4DE to 15 and ESD-206,

Add all infermation sheet and |scometrics,

UITRIEUTICN I v SA Fie T Aue. (v
= Sumterner Mmooy




b THE MW. KELLOGG COMPANY  Page ) of 3.

A DIVIEION OF FULLMAN INCSRPORATID oA .m0 3483 RsU 2
S0.M0. _S00ILA She UL of 5
~ RISCEEPANCY REPORT unITNG. L
{ coce ~vo. AAL
CLATOMEN: Pacifle Gas ! Electrie — T NC: 711 SATL: .c.. 25’14
PRCLECT- OCMCM O NOL hakad tM:w—

00: g1, 15.“'-‘4": Area G: Sect, |

Ine K]16ef58a16' Sooal Pleca

heszouc s
b DR, 3463, Revision 2

EXPLANATICN OF OISCREPANCY:

During the performance of grinding per 0.R. 3453, Revision l. Step #5, four (L) indica=
tions of heavy drop threough with roll cver wars removed along wits all of the existing
root penetraticn, Reeinspection revealed a |inear indication 11'f long on the fusion
line to the Feecwatsr Nczzle. Further grinding, to = mimd.{th ef 110", removed

the linear indication (ses Attachment #3). e e 3 e
.\'d' a ‘1‘\‘.-..;5
TR -A‘i"a
Tass .
}ub R e

(( :CMMENCED DISPOSITION: :

Add the following to Stap #5 and deiete criginal Steps 47, 3 3 and 10. Perform the
" following repair:

A, Gri

1,0, of F.W, 2uk ysing ESD=247 coil nt'fod. and clean grmv« reot pass ‘at
F.W. ZNA gar ESD=-215.

C. Remcve thae Tew the nce=le at F.W, 264,

0. Preneat F W, 264 1o a minimum of 250°F% interpass not to exceed 550°F maximum,
Maintain this preheat unti! stress relief bSegins,

€. vald to procadure 200 (F.W, 244 R!), using E7052 wire -ith the GTAW proau. to
conform to blended  conflguration of the balancs of the walid, N/

F. Grind and polish the added waid metal to blend with base metal surfm S,

G. Inspect and NOE to ESD=2!5 and ‘# DER TO Ti2RaM L.P AT PREASAT-TEVE,
/ PUL W I M) i it TH CalPy o8 PEJe? 27,

MOTE: Proceed with 0.R. 3456, and Xeray weld hot, for information caly.

W x

C

k\
e \8

-
-af

*

7. Upon completion of inspection, remove dams from F.¥, 549 pipe side, clean and
fit F.W, 549 to ES0=215 and E350-220,

8, weld out using F.W. 549 with procedure b/SA.O.

; 9. Grind F.W, 549 for x-m.

10, Inspect and NOE F.W. 549 to E£30-215 f «IW‘”? YT g
mw

NOTE: ZXeray wald hot for information only,

m— - —

!l Stress relieve at F.w, 26 1! and F W, 549 noo°r te nsw cer !!0-2_!8.

12, NOE F.w, 26k RI and F.W, 349 to ES0=207,
13, ¢ e 00 # ™ @FO-2// 3/v4{m

IETREUTION & Mmawr LA Pl T e ines -'k—-ﬂﬂn S Cvwr
B Cumoier Z Rowprers T Fis inepesae » i







2.

3.

5.
5.
7.

%.

CQ.

ALTERMATE [INSTRUCTIONS

Cut cut F.W, 509 using air-arc and taking necassary steps :o maintain the ability
to bevel the 45° qll side of the wald to 20°% 24° and a 3/32'7 1/16" land, Alse,
cut out F W, 339 shown on |so. J-2U6,

Requisition: 854+ of 16" Plpe, Schedule 30 AI06 Gr 8 and a 3/6" JOOOH $.v. Half
Coupling or socwo=let AIQS,

lz‘sull the 3/W" half coupling or socec=let four (4) Inches from the end of the
16" pipe.

Clean and Fit to ESD-215 and E£SD-220,

Weld cut with procedure 92/93 (F.W. 831).

Inspect and NCE %o ESD=215 and ESD=2!1,

Upon completicn of F.w, 264 1.0, inscection and P.G.58.'s direction, fiteup 164,
;;.;Teulc 80 pipe and proceed with Step 7 of attached 0.R. using F.W. 549 and F.4.
Rewaid F.W, 333, as shown on isc, =248, maintain original Iine configuration,
Clean and Fiteup to ESD=215 and E30-220,

Weld cut with procadure 32/93,

Inspect and NDE o ES0«2!5 and ESD-211,

- STEAMGEN -4




Nozzle

Pipe

11" Grooved Rcot Pass

to eliminate |inear.
1716

Nez=le

/crlgiml Root Pass
Ground smooth and
8lended to Parent
Metal,

Section A=A

NMOTE: Average Wall Thickness = 580" to 600"
Remaining Wall At Groove = _Lsow
Punch Marks On The 0.0. = 047" Deep
(Punch Marks are directly on the fusion llna of F.W, 26k 2o 1/8" ingide the
fusion line 047" deep.)

ATTACHMENT #3
OR 3453, Rev, 2



INTERQOFSICI CORRESPONHIIRCE
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ATTACHMENT #!
OR=3453 Rev, |

@ J. P, RUNYAN, Q.A./Q.C, MANAGER DAT® AUGUST 31, 1977
mom 0. R, GESKE, NDE SUPERVISOR

sussect LIQUID PENETRANT EXAMINATION, F W, 244, INSIDE DIAMETER

On August 31, 1977, F.W, 244, Line K16=5586, !sometric 1-03-500146, Feedwater
piping to Steam Generator |-4 Nozzle, was |iquid penetrant examined on the inside

diamatar.

T™e following indicaticns wers noted:

2" from top center of nezzle, 2 smal! faint transverse |ineare-ncnreie-
vant due to waid gecmetry,

7" from top center of ncz-zlc. heavy ' drop through with roll over,
9" fron top center of nczzle, heavy 2' drop through with roll over,
57" from top center of nczzle, heavy |3'' drop through with roil over,

39" {rem tcp center of nozzle, heavy 1/2'" deop through with wire
pretrusion,

Approximately 1/16 mismatch exists from 7:00 to 9:0C facing the
nczzle.

We recommend that the root pass ba ground and polished to blend with base
metal surfaces, Particular care should be taken to avoid the removal of base

material,

Then reeaxzmine the [.D, with liquid penetrant, if acceptable, procsed

to 'Recommended Disposition', Step 7 of 0.R. 3453, Revision |,

ORG/]s

™
IR e,
- —-

e

Ponald R, Geske
NDE Supervisor




7~ Responsa t3 Intermal Audit #1071, A.A.R. #1

A procedure qualification was performed in order to qualify ESD-247 as
well as ES0-246 (ref. Intarmal Audit #101, A.A.R. #1).

As both ESD-246 and 247 have been withdrawn from use and the equipment
listad in bSeth procedures is no longer available for use, the equipment used for these
PQR's was the Magnaflux Model P-3Q0 for the c2il tachrique only. A1l other factors
are the same as specified in the preocedures.

As the Magnaflux Model P-30 putsaless amperage tnan the equipment listed
in ESD-246 and £50-247, and acceptable results were obtained (1.e; [.D. and 0.D. surface
and 1.0. subsurface indicaticns were lccated), the demonstraticon of this techniqud is
deemed adequate = acorave this method employed by the ecuizmant listad in the above
precedures.

A record of the procedure gqualification demensiraticn is hereby submitted
*1amg “oh shie <eernngsa. The oricinale 411 be filed with the acp'icable preocedures

In the event that either or both procedurss are re-activated in the future,
ney.will te revised to incarporate the Magnaflux Model P-30 into the list of equipment.

'-As doth procedures are currently withdrawn from use, no revisicn is deemed necessary
at this time.

M
Michael S, MacCrae

MT Level III
171-8-82



ENGINEERING SPECIFICATION ~ SPEC. KO.
8711

ENGINEERING DEFARTRENT Es2:248

243TICLE

NAGNETIC PaRTICIS
PROCETURYE OUALITICATION RECORD

Procedure Qualificacion Ne, _MT-3

Machod__0ry Powder Cantinucus; Yal# Wave 0.C., Cail
Squipment Manufacturs_Magna#lux Cars

3rand Name ?ﬂ!sa-‘?-"z
Model Number -

" Magnetic Particles: Braand _Macnitiox _Tvoe CUrv Color GSA-Red
b Magaetization Current Half Wave Recsifiad 0.C.
Qut Put Anperes 300 Amos .
Test Plece Position .YVerticai
Test Macarial rtcn Stiae|
Type Test Plece 3"x2" educam 413M U 1| A% we 4 3% Sacket ene
Surface Comdizion ___ 3are Yera]
Pre=Cleaning Method Ngne
Yeather CO Crv
Base Metal Coler 230k Srown and Shinmy Yeea]
Comtrast of Pavrticles 2 3ase Mezal 50¢0¢d
Method of Particle Applicacion v 341
. Method of Removizg Excess Particles 2lawing
~—~ - Demagnetizacion Nane 2
Prod. Spacing and Amperage: 3 Cail Logps aof ¢ x Pice Diameter with 1000 Amps.
Indica v
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. ' - 2
T Co\l pluaaesd
L3, Svesurtace ﬂ. Jesheaas . . ———h 2 S 1
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2 = . ! \h A ) Haif-wave Reeh Re:
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C:.u\/ . - e ey wall cur was Sack -
wEden W Amdixe W Surtece
» B (L e e
. "Evalaation of Procedure Good-lndicitar foct well,
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. < ' MT eveiTxz .
-
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ENGINEZRING SPETIFICATION ~ SPEC. NO.
711

ENGINEERING DEPARTHENT ES:247

FAGNTETIC PARTICLE

PROCITTRE OUALITICATICN ReCORD

?.‘aeid&:c Qualificssicon No. MT-3

Methed Ory Powder Contfnﬁous; Hal f Wave 0.C., Cof)
Zauipment Manufacsurs Magnaflux Corn

Sraand Name 3 lux,
Model Number -9
' Magmatic Perticles: Brand_“agnariux _tvoe DUrv Color GSA-xed

Magmetization Curvent Half Wave Rectified 0.C.
Cut Put Amperes 000 Amos
Test Placs Position_  /ertical

Tast Mazarial Larsan Steal .

I77e Test Plece 3'x2" leducer with cut Ffillet weig it socket ena
Surface Condision d3re Met3] :

Pre=Cleaning Mezhod ene

e -

~ezther /00 Jpv

2ase Metal Coler 2ark 3rewn _3and Shinv “eral
Concrast of Pavticles to Zase Mesal_ Good
Machod of Particle Applicasionm Sqwder 2ulh
Method of Removing Ixzess Particles_ 3lawing

" Demagnetization Nana -
Prod. Spacing and Amperage: 3 Cail Loops of 5 x Pige Dfameter with 1000 Amps.

- Cail pluaaes .
Nasn.u:\ol Medel -
(” Holfowave Rechm Tes

D& Curran’, (e Vo'

Trdica™ans are nduced
acrsmiCa| defecvs made by
a Meucwal aur oF @ Dawd
Saws “en compressed, et b
e My wall oyt was SEci -
weden o Pradice weTSurtece

. B g CatE s
“Evaluation of Procedure -indicator fa h 11
Procedure: EAppm:d 0 Net Approved . Tesac Conducted 3y M _ MacCrae ne/s
‘ " TV BT ree Craa
. - MT Level TT g
PREPARED gy M. MacCrae DATE OF ISSUE__11/8/82 PAGE—CF
DATE OF REY.
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ATTRCHIENT

Affidavit

My name 1s Charles Stokes. [ am submitting this affidavit to the
Nuclear Regulatory Commission (NRC) to inform them of material false
statements and other evidence of activities which could compromise the
quality of the Diablo Canyon nuclear power plant, if it should be turned on.
The misconduct involves welding, procedure qualification tests, and plant
modifications during the hot functicnal tests. In my professional
judgment, if these issues alone are confirmed as examples of general
practices, the plant could not possibly be licensed to go critical under

the NRC's legal requirements in 10 C.F.R.

In fact, the practices revealed telow and others [ have disclosed would
even flunk Bechtel's own standards. [ am enclosing as Exhibit 1 portions of
Bechtel's "Field Engineer Pocket Hanger Reference," Diablo Canyon Project,
Bechtel Power Corporation., Bechtel's booklet is not a bad document. Although
there are 2 few minor errors, it describes a reasorable design control and

quality assurance (QA) program.

Unfortunately it was not issued on-site before [ left., [ cotained a
copy before distribution was stopped. [ can understand why 3echtel didn't
want the booklet released. The plant wasn't buflt at all like the system
described in Bechtel's own handbook. The handbook will be discussed in

more detail below.

(1) In_reply to PGAE's letters no. DCL-84-067 and no. DCL-84-078 concerning

welding of A-325 bolts. PGAE contends that "“10 supports were identified which

used welded A-325 bolt design." That is h1§31y misleading. In reality, there

are many more cases where bolts have been used.



.z.

Because of inadequate documentation, welded bolts have been used and
it is impossible to say whether they are A-325 or A-307 or anything else.
Even QA Personnel concedes not knowing. In two specific cases, for which
I can provide the support numbers, undocumented bolts were used to connect

support members to structural steel.

In my opinion, PGAE's reply is so far from complete that it does not
provide accurate information to the NRC concerning the use of A-325, A-307
or other bolts. The two specific supports do not even have a weld symbol
describing how they were welded on the drawings. The QA inspector was not

able to visually inspect the connection.

(2) A second illustration of deficient documentaticn for welding bolts is
inadequate material traceability. Material was not stamped for traceapility
back to the Certificates of Compliance as required. The significance of
stamping for traceability is that without this traceability there existed no
methodology to ensure that the material used in many hangers, or other seismic
class one structures, complied with the requirements (e.g., orsner

metallurgical properties).

In ANSI B31.7 chapter 10723, entitied “"Materials,” it s gt:i%es that
"all material shall be clearly identified" by "the applicable material
specification and grade, heat number, or heat code of the material, and any
additional markings required to facilitate traceability of the reports of
the results of all tests and examinations performed on the material.” ANSI
831.7 also states that "Certificant of Compliance with the material specifica-
tions may be provided in lieu of Ccrtific;- Material Test Reports unless other-
wise required by the design specification.” (Emphasis added)



Material traceability is only one aspect of the required traceability.
In ANSI 831.7 Para. 1-727.5.3 and Para, 1-727.6, weld traceability is also
required. “The welder or welding operator shall identify it as his work
by applying his assigned ;ymbol for permanent record in a manner specified
by his employer. As an a1ternat1ve. the employer shall keep a record of the
joints and of the welders working the joints.” This is also true under ASME
Section IX QW-301.3, entitled "Identification of Welders and Welding
Operations,” which states: "Eace qualified welder and welding operator
shall be assigned an identifying number, letter, or symbol by the manufacturer
or contractor, which shall be used to identify the work of that welder or

welding operator.”

In discussions with Pre-inspecticn Engineers, QC and QA inspectors, scme
of whom have worked for as long as ten years at Diablo, it is obvious that
neither material nor welder traceability was maintained. All that was
required was that the "Certificate of Compliance" be provided. This super-
ficial attempt to comply with the requirements of ANS! 831.7 and ASME Section
[X does not satisfy the code requirements. This is evidenced by past and
present industry practice at other plants across the United States. The
abuse of traceability destroys the foundation of a valid Quality Control

Program -- accountability and traceability.

Since many of the pre-inspection engineers and QC, QA personne! have
never before Diablo worked at a nuclear plant nor other heavy industry
construction site nor read ANSI B831.1, 031.{ or ASME Section [X, they worked
at Diablo under the false assumption ghag_tht nork was being performed
correctly, and that management was 1mpli;cnt1ng all the necessary directives
for them to do their work. Management did not train personnel, nor did they

correct this misconception.



Having worked on other nuclear plants, [ know the importance of these
sections in ANSI B31.7 and ASME Section IX. At other plants almost everything
in Class [ systems was stamped and logged, and records were kept to insure
that traceability was maintained. Per 831.7, "The marking or marking code
shall be transferred to all pieces when material is cut to make more than one
piece.” In my experience at other plants, this was required for all Class [
material except miscellaneous material, such as "gaskets, packing, seals,
springs, bearings, retaining rings, washers, fluids for hangers, atc." This
was not done at Diable Canyon. The practice of using "non “raceanle" steel
was widespread throughout the plant., At other plants shim ;tock was not

required to be stamped, and [ suppose shim stock was considered to be "etc.”

831.7 states in the case of miscellaneous items that "A list of such

materials shall be furnished, and such materials do not require certified

materials test reports or certificates of compliance as defined in 1.723.1.2."
(Emphasis added) Management at Diablo Canyon have failed to provide the chain
of documentation which is necessary under 10 C.F.R. 50 before the plant can

be operational. Not only did they fail to provide an "up-to-date heat number
log," but also failed to publish a 1ist of material that did not have to meet

the scrutiny of ANSI 831.7.

(3) Deficient training reinforced the problems, and perpetuated them. QA

inspectors told me that their training consisted of reading ESD 223 for one

week and being given a 1ist of suggested reading. This list contained 831.7,
8-31.1 and other codes. In one conversation, when I asked 1f the QC inspectors
were required to read the suggested readings, his reply was "no, we only had

to know what 831.7 was, not what it says." "l and others thought that these
codes had been incorporated into ESD 223 by management.” This was, and remains,
a wrong assumption. The inspectors undoubtedly performed to the best of their



ability. However, the instruction, training, and practices necessary to
adequately perform their functions were deficient. The inspectors only
discovered their "wrong beliefs” through discussions with better trained,

more experienced inspectors from companies other than PGAE.

(4) In letter no. OCL-84-094, PGAE states, “Pipe support number 100-111,
identified for NRC review by Mr, C, Stokes, resulted in a minor modification
. This change was made for consistency with Project Standard Practices

even though analysis showed the change was not necessary to meet acceptance

¢riteria.”

know i 3 reported other modificaticns performed during the
not functional testing to the NRC. I do know of at least one other support
which was modified during hot functional testing., I can not give the support
number here. My informant would be immediately on the "firing" line. I will
supply the support number to NRC inspector Isa Yin, if the NRC supplies a

list of supports to me for which they know modifications have been performed.

(5) In PGSE's answer to the intervenor's motion to reopen licensing isjues
on Construction Quality Assurance, "Affidavit of D.A. Rockwell, L.R. Wilson,
Paragraph 3 states in part: "Since this contact is provided by the plate of
the clamp to the Unistrut, the plate is not necessarily horizontal and may
appear ‘cockeyed.'" This statement is too incomplete to be meaningful.

The use of the term "cockeyed" is not explained or supperted nearly encugh

to support any conclusion that the clamping plates were correctly installed.

If incorrectly installed, the clamp will tend to slip off the structural steel

to which it 1s attached. See sketches below of correct installation compared

to incorrect installation.




Incorrect. Line contact but not at
toe. When tongued, this tends to slip
off the steel marker.

Correct. Notice Line contact at
toe and heel of plate. When bolt
is tongued properly, clamp should
not be easily displaced.

In both the examples above, the plate is "cockeyed." One is correct,
and 1f installed correctly, should not be easily moved. On the other hand,
the incorrect installation could slip easily. This fact can be checked by
consulting engineering manuals fromeither Unistrut, Superstrut, or other

brand names.

(6) In paragraph 5 as a remedy for pos.ible slipping, PG3E states, "For
support type S221, U-bolts were torqued and U-bolt nuts tack welded. For

other support types, the Unistrut channel was directly welded to the beam

flange." (Emphasis added) Based on my experience in the nuclear industry,
the proposed fix by PGSE/Foley would do more damage than good. To my know-
Tedge, there are no engineering documents presently available or in use that
support the practice of welding Unistrut or similar material. In fact, the
material type used in making "Superstrut" and similar products should not

be welded In a phone call on 3/27/84 with a Superstrut Product Engineer, I
was told that Superstrut is coated with an electro-plated galvanized chromate
coating (an epoxy paint) which burns when welded, giving off toxic gases.

Two prublems result from welding it. (1) Air quality problems for the

welder and (2) the joint corrodes. The Product Engineer said he would never



advise that Superstrut be welded when used as Class [ supports in a nuclear
plant near the ocean., He said that the material could be destroyed in one

year if exposed to adverse conditions.

(7) In reply to intervenor's Petition to reopen Construction Quality
Assurance, Affidavit of H.R. Arnold, F.C. Breismesiter and R.K. Rhodes
Paragraph 6. "Ouring a planned review of existing brazing procedures

for copper and stainless steel by Foley QA Personnel in September 1981, it

could not be verified that stainless steel tubing P8S number MDO04S had been

qualified in all braze flow pesiticns (vertical-up, vertica]-down,

horizontal and flat) since the prccedure cualitfication tests performed in

1977 did not include the vertical-up flow position., This variation was

properly documented or Foley Men-Conformance Rencrt (NCR) #8802-675 in
accordance with approved procedures.” (Emphasis added) The statement quoted
above is in direct contradiction to the first line in Para. 1 and line, Page 1.

“This allegation is completely false. The procedures in question were

qualified orior to their use." (Emphasis added) To correct this problem,

one worker was tested. Under ANSI B831.7 and ASME Section [X, each welder
must be qualified to perform the work to which he is assigned. Foley's
solution does not caorrect the use of the procedure from 13977 to 1381 for
brazing a vertical-up joint as was originally stated in the procedure.

Nor does it resolve the issue as to whether the brazers before 1977 were
qualified to perform work. The test of one worker does not satisfy ASME
requirements that each worker be qualified unless the worker tested was the
only person on-site who was assigned the brazing work. Nor do the present
tests qualify old work, since past work é;u1d bc considered training thus
not qualifying as acceptable work. ASME Section IX requires that the welder
be qualified first before work is performed, There is a reason for this,



which is to ensure that the work is performed correctly.. The other point

not suff1c1¢nt1y'covortd in Folcy‘s~;eply is that "Neither the ASME Code nor
Foley procedures require documentation of these inspections. Therefore none
were documented.” Nor in. the statement that "ASME Section IX recognizes the
function of independent mechanical test contractors such as Central Coast
Lab, and does not requre them to witness the actual brazing." (Paragraph 3,
page 6 and 7) This is an example of Management 's near-sightedness. Can
they say that this documentation is not required in B31.1, B31.7, ASME
Section IX, AWS D1.1-79 or 10 C.F.R? From my previous experience in the
nuclear industry, it has been the practice to tast and document results
therefrom for welders. This would certify that the weld was made by the
specific welder and that the test results were for the welds performed by
that individual. These logs and records were controlled and monitored by
the QA. The policies at Diablo by PGAE, Pullman, and Foley are at the opposite
end of the scale from what has been typical industry practice. Where
documentation was in question, other plant owners considered it good
engineering practice and a good policy to go anead and provide documentation
to prevent the problem of a future question. At Diablo, just the opposite

is true.

(8) In a discussion with a friend, [ was shown a Discrepancy Report written
against Unft #2. This document 1isted many anchor and smaller supports which
did not have acceptable full penetration welds at the stantion to pipe and
were to be reworked. The problem with this work was that there had been no
process sheets issued for the removal nor had the pipe been ultrasonically
tested to ensure that the minimum wall remained after grinding away the old
material. The newstanchions were installed without an ultrasonic test (UT)
being performed. The tests were performed seven months 'ater. Per ASME
Section [X and ANSI 831.7, the ultrasonic testing should have been conducted



at the time after removal and before new stanshions were welded in place.
When ultrasonically testing this type of joint, incorrect readings are

possible.

A worker who was familiar with this Discrepancy Repert (OR) on Unit 2
realized the same problem might have occurred on Unit 1. I was shown a
copy of a Preliminary Discrepancy Report 1isting about 15 supports in Unit 1
which the worker had determined had the same problem as the Unit 2 problem
narrated above. I can supply the OR number 7n Unit 2 and the author of the
Unit 1 DR, This will Le suppled under similar conditions listed on a

previous issue to [sa Yin,

(9) In clesing and as the only exhibit to this affidavit, I have a copy of
a document which was scheduled to be issued to all field engineers to aid
them in their work at Diablo. It was prepared by Bechtel Power Corporation,

The title of this document is Field Engineer Pocket Hanger Reference. This

document was sent to the fiell for issuing, but was recalled under the excusc
that it contained errors which needed to be corrected. [ and other engineers
at Diablo had copies of this document. It contains valuable informaticn to
which an engineer could refer and rely upon during his work. In truth,

tnis document represents BSechtel policy at previous jobs. Much of it is in
direct contradiction to the procedures used to build Diable. Had it been
issued many problems would have surfaced in a relatively short time. 4hy is
this true? The document puts at finger tip location contradictory guides,
providing typical industry practice in many areas, to the procedures and
management directives issued at Dfablc. There are minor errors in this
document. However, [ have reviewed it ;;d have found it to be a valuable

and handy document to have when working in the field. It should have been
checked, corrected, ssued and used.



10 -

Enclosed are pages 1-10 and 1-11, "Notes: Pipe Insulation Chart."
In reading these two pages several points are evident which were not complied
with at Diablo: (1) vapor barrier requirements; and (2) the application of
a double Tayer of insulation on high thermal lines. In PGAE's answers to
the staff concerning stress walkdown, they tried to explain away inter-
ferences by local crushing of calcfum silicate. Note, this is not

Jacceptable on Page 1-10.

Also enclosed is a copy of page 1-13, “Insulation Removal Request Flow
Chart" and page 1-14, "Request for Insulation Removal." I am not aware of

either of these procedures being followed at Diablo.

Also enclosed is a copy of Section 7, "Welding Instruction." On page
7-2, item 15, it is stated that there are no dihedral angle limitations for
skewed T-joints, I feel this policy will cause problems by design
personnel failing to consider welds shown as fillet as partial penetration
groove welds unless a note specifically stated that it should be considered
otherwise. [ personally know many engineers will assume a fully effective
throat for any weld indicated as a fillet. [ suggest a test at site on this

point before a decision is made on how to represent a skewed T-joint.

Also on page 7-5, see "attachment [." Either I don't understand this
table or no allowance was added for the throat deduction for inadequage
penetration. This last conclusion was also that of a pre-inspect engineer
at Dfablo Canyon,

Lastly, on pages 7-7 thry 7-10, I would 1ike to point out the concise
clarification of weld symbo! terminology. Had this part of the book been

in effect at Diablo, many questions would have been resolved (although many




other questionable practices would have become evident to many field

personnel),

[ have read the above 11-page statement and it is true and correct

to the best of my knowledge and belief.

M//VQ 4 s

Charles Stokes
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GOVERNMENT ACCOUNTABILITY PROJECT A '“3"‘*" enT
Institute for Policy Studies
1901 Que Jtreet. N.W., Washington, D .C 20009 (202) 234-9382

March 2, 1984

Mr. Thomas Bishop

Division Director

U.S. K.R.C.

Region Five

1450 Maria Lane, Ste 210
Walnut Creek Califormia 94596

Re: PACIFIC GAS AND ELECTRIC (Diablo Canyon Nuclear Power
Plant, Unitc 1), Dkt. No. 50-275

Dear Mr. Bishop:

Enclosed with this letter is a copy of a petition filed with the
Commission pursuant tc 10 C.F.R. 2.206 on Mazch 1, 1984, tcgecher with
Attachments 1 through 17 thereto.

Also enclosed for your use, bound separately in this package, are
three documents that were not included in the petition filed on Febru-
ary 2, 1984: Exhibit 4 to Attachment 2, and two Discrepancy Reports
inadvertently omitted from Attachment 7.

Best wishes in ycur continuing investigationm.

Since'zii:ifuta

Clcwet»

Enclosures: A/S

W%



