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SINgASY

The contract between Westinghouse and E£5CO for the purchase of the
Diablo Canyon primary coolant systom fittiags contaiaed the
necessary conditions to assure that tae manuiactured f{ittings
would be consistent with the roquiremencs contained in the PSAR.

Quality control requirements for ¢ue Dizblo Canyon fistings were
found to be consistent with those oucl.aed in the PSAR. The
requirements have been included as conditions in the purchase
order agreement,

Appropriate documentation of tue work performed by ESCO is
generated to show that the [ittinzs nave been manufactured ia
conformance with the purchase oruerd speciiications,

ESCO's quality control programs incluce provisions fos testing
materials obtained from other fivms,

Both PGLE and Westinghouse conduct anspeciion programs Lo assuve
themselves that the fittings prowuced Oy «8CO are of the quaiicy
specified in the purchase order dgreeaent. The Westinghouse
inspection activities appeared to be comarehensive. PGC&d's
activities appeased to be more of an audit type nature,

The ESCO data package covering the manufacture of the Dresden
I1 recirculation pump suction covers was found to be adequately

informative and indicated desirable product quality (see Section
D. of this report).

Our review of ESCO's Quality Assurance (QA) program produced
gratifying results in that the program appears to be up-to-date,

comprenensive and consistent with good QA program criteria (see .
Appendix A of this report),

§€ﬂ.

The Electric Steel Company (ESCQ) Corporation, located in Portland,
Oregon was visited on March 28, 1969, The purpose of the visit was
to:

1. Evaluate the ESCO Quality Assurance Program relative to
primary coolant system compondnts for the Diable Canyen
No. 1 and Dresden 1l reactors.
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2. Review ESCO's Quaulity Control elforts related to the primary
coolant system components for the Diable Canyon No. I reactor,

3. Review ESCO's Quality Conivel cfforts related to the primary
coolant pump suction covers provided for the Dresden II reactor.

The principal persons contacted duving the visit included she
following:

Vice President, ESCO

vanager, Quaiity Control and Inspection, ESCO
Manager, Atemic Power Department, ESCO

Senior Product Iagincer, ESCO

Quality Assurance Supervisor, ESCO

Quality Assuraace Supervisor, ISCO
Supervising inspection Zngineer, PCSS

Senior Qualicy Control Sngineer, Westinghowsse
Quality Coatrol Engineer, Lestinghouse
Quality Control Eangineer, Genceral feccivic

Mr. B. Kirby

Mr., R. Groshart
Mr. Phil Schwab
Mt. R, E. Richmond
Mr., J. Waters

Mz, C. W. Oldham
Mr. W. R. Torbes
Mr, N. S. Roose
Mr. R. D. Page

Mr. E. W. 2iebell

esults of Vi
A S u gsuranc oarams

Mr. Robert Groshart, Manager, Quality Control and Inspection, 35C0,
presented a 45 minute, prepared talk which was developed to provide
information velative to the general aspects of the plant QA
programmatic efforts, An analysis and evaluation of the QA
program, prepared by W, E. Vetter, is shown in Appendix A to this
report., The analysis and evaluation are bused on the inlovwasion
provided in Mr, Groshart's presentation, his respunse to questions
posed by the inspector following the presentation, and later
meetings with ESCO QA-QC personnel.

B. TA50Q Ouality Cortreel ~ad Tasmaciion frnsanization
Tk alduving haudein sVt Val deenaddl dudlng visoussions Feais aidy
L0 Lue status, responsivilisies cad aetivities ol che Qualicy
Contrel and Inspection Unit at &SCO.

i. The Quality Control and Inspection Unit enjoys Departmental
status within the Cowpany. Nr. Creshart, the Manager of the
Department, reports directly to a Vice President of the
Company,
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The Department's current couplement of personncl consists of
three quality control engiavers and three clerks,

Primarily rhe responsibili. '+ of the Department is to weview
all purchase orders and duv. ‘mine the reuquicenents iavolved
to fulfill the orders. Thu.. requirements relate to:

"a, Personnel qualification,

b. Applicable standard.; whether commercial or military.

¢, Material requiremencs.

d. Inspections,

€. Acceptance standards,

f. Welding requircments.

8. Cleaning.

n. leat treatments.,

i. Packaging and storage.

J+ Documentation.

k. Manufacturing procedurcs - determine whether ESCO's
standard procedures ared adequate wne, i. net, gendvase
appropriate ones €O manulacture the componeat as
prescribad., All proceduses ave approves oy Viee
Presidents or Division ileads, All stancard procedures
are reviewed anauvally by wmanagement persoanci.

l. Assure that manufacturing procedures are consistent
with all code or purchase order specificacions,

Uepartment personnel follow ESC0's manufacturing processcs to
assure that work is being perlormed in accordance with the
appropriate designated proceduves, Subsequent to cowpletion
of the product, the records which provide the documentation
to show that it has becn manufactured os specified by the
particular contract are revicwed Ly a vepresentative of the
Department, After approval of the documentation, the product
is delievered to the purchaser along with a data package

consisting of the supportive documentation relating to the
article,

The quality contrvol effort related to the manufacture of the

Diablo Cenyon No, 1 prisary coolaat systea sittings was reviewed
by A. D. Jnhnson and decterwined to be as follows:
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Relat ionship of Partiecs

By contract, Westinghouse is responsidble [or supplying the
piping for the primary coolant system of PG&E's Diablo
Canyon Unit No, 1 nuclear plant, Westinghouse, in turn,
has contracted to purchase the fittings to be used in the

_ system from Zlectric Steel Company (Z3C0) located in

Portland, Oregon, ESCO operates a foundry wherein such
components are cast and f{abricated.

When a particular componeat las been accepted by Westinghouse
from ESCO, the component is tentatively assigned to a spucific
project. llowever, Westinghouse reserves Llc right Lo reassign
components to other projects, Therefore, it canaot be stated
with certainty that & particular component leavin, <3C0 will
be unconditionally appropriaced to the contract existing
between PC&E and Westinghouse for the primary pipiag syscem

of Diablo Canyon Nuclear ?lant No. 1.

Purchase Order Spccifications

The inspector reviewed the purchase order jivea to ESCO by
Westinghouse for fittings to be used in labricating the
primary piping system for the Diablo Canyon nuclear plant,
The order iaposes upon ESCO, conditions relative to desiga,
materials, applicable codes, quality control, nondestructive
testing and documentation to show that the conditions have
been performed. The following information was obtained from
the review of the purchase order

a. Specification of Fictings

The purchase order specifications for the fittings were
consistent with the requicements prescribed n Section 4
of the Preliminary Safety Analysis Report {.: Diable
Canyon Nuclear Plant Mo, 1. Specifically, the desian

sCipulaced €0 we Ul puail ane Dav ¢, ceupeciively,

The veder also peescvioved the dimeasions ol ¢he Jittin,s
and that the fittings be cast of material conforming co
the standards of ASTi{=351-CPV8M with a maximum cobalt
content of 0.2%.

b, Quality Control Recuirements

The specilications of the purchase order conceraing
quality control requircments were observed to Le
consistent vith the roquivements of the prelinminary
salety analysis vepovt for Diablo Canyoa No. 1 auclear
plant in that:
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(1) The design analysis wus specified to vec ve
compliance with the recquivements of USA o.1.
B3l.1 code for pressure piping.

(2) The specilied aoncusivuctive inspection
requirements iacluded dye penctranc wad
radiographic testing.

(3) Conditioas were included whaich wequ. - that
ESCO submit tae manuiacturing procuuuses
(e.g. welding, hea: trcatment, clo. ..ag
and inspection) to Westinghouse for ceview
and apprvoval,

2

(4) Provisions have been included wherely
Westinghouse nas che right of imspection
and in certain aveas the duty to imssect
and approve recorced vesults of tests,

(5) Repair of defects ave vequired to e approved
by Westinghouse,

Component Quality

To determine whether or not 23C0 is properly ixplementing

the Quality Control Program to assure that the pipe fittings
are manufactured in accordance with the purchase order
specifications, the faspector reviewed availabie documentation
concerning a 90° fitting currently assigned to PG&L's auclear
plant. At the present time, one 90° and four 40° fittings
have been tentatively assigned to the Diablo Canyon projecr,
according to Mr. Page of Westinghouse., From the review ot

the documentation and discussioas with Messrs. Roose, Page

and Waters, cthe following information was obtained.

a. Material ldentification

All components are icentified by heat numbers. A
particular number is assigned a particular heat of
metal. The number is provided for in the molds and
thereby cast directly inco both the component and
corresponding test coupons when the metal is poured,
This heat number is later included on an information
plate which is later welded to the component, All
information concerning a particular component c¢an
only be traced through the heat number.
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Design Analysis

A stress analysis of the fitting was performed by ESCO
personnel. According to Page, the analysis report
contained in the data pacluige has been reviewed and
approved Ly competent Westinghouse design personnel,

Casting

The 90° fittings arc cast in horizontal halves and
later welced togecher, The casting molds are of
selective sana,

Material Snecification

Prior to pouring a particular heat of metcl o mags
spectrograpiic analysis is periormed of the wetal

to ascertain wihecher o not the chemical composition
conforms wich the prescribed specificacions. Lates,
after casting, additicnal analysis oi the wetal is
performed to cetermine (e chemicai composicion of the
material, The Ted tesc coupons are aloo cesced o
determine the iaaical properties ol the wetal,

For the particular ficting under review by :the
inspector, the information contained in £5C0's
metallurgical ceport of anaiyses showed that the
material conformed to the contract specificatious
as to both chemical and mechanical properties,

Heat Treatment

Subsequent to welding and repairs, the entire fitting
is subjected to heat trcatment at temperatures of
approximately 2000°F for a duration of approximately
four hours. The specifications required heat treate
meat at a tesnerature ia oxcess of 1950°¢ for a

AR e 5 a4
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decordings ol <u LAt Lovalments were idcacaiied
by an appropriate sctamp with provisions iacluded to
show that the treatuents had been reviewed and
approved by Westinghouse. J{r. Page stated that the
ESCO heat treatmeat procedures have been approved by
Westinghouse,
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Welding Procedure

The procedure used for welding tlie compor. .s is an
ESCO standard proccdure, Mr. Page stated uat as per
the contract provision, Westinghouse has . viewed and
approved the procedure, Also, of note, .. Waters
stated that ESCO manufacturcs components [ov the U, S.
Navy to be used in nuclecar systems and thac le
procecure also conforms to the requirements ol the
Navy for like work.'

Welders

Welding persoanel ave qualified Jor certain work by
ESCO as per Section IX of ASIZ Boiler and Pressure
Vessel Code. The qualilications are reviewed by the
Defense Contract Acminiscrative Services O0ffice (DCAEQ)
located in Portland, Orcgoa. Accovding to Mr. Watess,
welders carry a cacd showing their cualificaticas. e
added, uowever, that tuoe weiding supervisor is fespoase
ible to assure that only cualilied welders work oa the
particular wmacerial in question, Welders are requalilicd
quarterly, according <o M. Waters, Mr. Pose states
that the welders qualificacions are roviewed by
Westinghouse., Also, welders are icentified in the
records as to the work periormed.

Welding Rod

Mr. Waters stated that due to previous problems of
controlling welding rod wmaterial, strict administrative
controls have been implcomented, All rod material is
stored in a separate room and only the welding super-
visor may authorize withdrawal of rods from storage.
The rods are given aa ISCO identification number waich
ls then used o identify the welding rod to be used on
a particular job. Waters added that when a welder

completes his work, ne is required to return all
unused material,

According to Waters, iastances have occurred where

the welding material has Leen other than stipulated
when obtained from che wanufacturer of the rod. To
eliminate this possible 84p ia control, a sample

of rod material is now unalyzed when received from

the vendor to assure tha: tae rod material is properly
identified,

N '
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i. Nondestructive Testing

The records of nondestvuctive testing of the prinary
system fittings indicated 100% coverage by both liguid
penetrants and radiojraply,

Subsequent to repair . delects and heat trecatment,
the repaired areas were roechecked, Mr. Watervs statc
that the records cantain the complete history of alil
repairs and tests,

“

The radiographs are rcad by two individual ESCO
employces and then viewed uy a Westinghouse inspector
who signs the record indicating approval and acceptance
of the product, These rauiographs are then viewed by

a PG&E inspector according to Forbes.

The contract specifications require that the radiojrapis
be made in accordance witin the provisions of ASTM E94-
62T and accepted in accocdance with ASTN E-186-05T,
severity level 2 oxcept that cactcgovies D & E are
unacceptable., The radiographs are produced using

type AA film with a cobalt-o0 source. According to

¢ report of PG&E's inspector, "the radiographs w.

of reasonably good quality wich the 3.0 penctrasn-

easily veadable."

The records and certifications by ESCO and Westinghouse
showed that the above requirements have been complied
with before the fittings have been accepted by
Westinghouse. Although vocords concerning the
radiographs are transmicted to Westinghouse, the film
itself is retained by £SCO.

J+« Cleaning

Vs e \ Y R PO R 1 o L A a
Lhe rietiny «0alovu oy vansang Wich cemineralized
water, jlowever, cue cluaaing solution now being uscd

is Igepal which is an ovganic cleaning solvent accoruing
to Waters., The cleaning specifications required
concentrations of ciloride ions in the cleaning solution
to be less than 10 ppa,
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Pickling

According to both Westinghouse and LSCO personnel
pickling of the component is excluded frow cuoe
manufacturing process,

Storage

Fittings were ovbserved to be stored on wooden platues
in the storage yacd., ALl fittings were wrapped in
plastic,

Shipping

Mr. Page stated that cuc fittings will be shipped
in a closed gondoiu car aad that the components
will be appropriatcly securad co prevent damage
in transit. Some Jittiags uave, in the past
however, beea snipped vic flatbed cars according
to Page.

Documentation

3ased on the inspuctos's revi.. aii of £500's
documentation pertaining co nucliear plant fittings
manufaciured for Westinghouse appeared to adequately
show that the cowponent had been manulactured as
prescridbed by the conuitions of the contract. The
contract between Wescinghouse and £$CO provides clat
copies of all documentation concerning the fittings
pass with delivery of the cowponents to Westinghouse.
Mr., Roose stated that copics of the documents relaced
to a particular fitting pass to PG&E when appropriate
as per the conditions ol the Westinghouse and PC&Z
agrecmenc,

Westinaohouse Inspecticas

Mr, Page stated that under the Westinghouse-ESCO
contract, Westinghouse has the right to enter ac
any time to observe work in process, and that all
documentation is veviewed by a vepresentacive of
Westinghouse to deteruine ESCO's performance of
the conditions contained in the agrecment,
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pP. PG&E's Inspcctions

Mr. Forbes informedu clic inspector that representatives
of PG&L have dudited cocumentation and test results

at ESCO on two separaie occasions priov to the cursens
visi€, He added Lhaas o significant uveficieacies had
been identilicd Ly Che J0GD inspectors. He also
showed thue iuspoctor the roports preparved vy the PGAD
inspectors suvstequens <o Lhe visils, No cesiciencies
concerning ESCO's aciivities were identified ia thae
reports,

Dresden II Recirculation ’u=1 Suction Sovers

W, E. Vetter met with liess

Grashart, Oichaa and Ziebell,

S,
for a review ol records assoclaced wiih Cue fuvee primary
u

recirculation systoii puwyp s
factured for the Dresden =3

clion covers waich were manu-
ceastor., Tue significant results

of the review are as {ollows:

l.

5.

The three covers were idcoacicied as P.O., No. V-48660
(GE to Byron Jackson) «nd 2,0, No. 615313 (2yvom
Jackson to LSCO).

They were manufaccured during July-aAugust, 1966.

Two of the covers are ideatified as heat numbers
5114-1 and 2 and the cthivd as heat wnumber 5147-1.

The base material was certified (mill certification)

as conforming, per purchase order requirements, to
ASTM=A3L5 and Crau,

Nondestructive tcst (vadiograph and dye penetrant)
reports and repiir charcs disclosed that one major
and one minor casting defect (sand inclusions) were
detected and rennirad, 000 g each of two of the
COVINon e - ' vasta WAl
iree of destcis, Whe wupLiy caaTis and fuspeccion
sign-off sheets iadicate that, as vequired, vadio-
graphs were used to verify proper weld repair after
the first weld pass and hali way througa completed

repair weld in the case oi the single major defect,

The purchase order called [or, and inspection signe
off verified, welding activities consistent with

the requirements of ASME, seciion IX. The records
also indicated that the weld renair work was performed
in a8 manner consistent with ASME, Section III.



7. Although the suction covers were made of austenetic steel,
outside storage was not a problem because the covers
were shipped from the plant {loor one day after final
acceptance by GE-Byron Jackson iunspection persoanel.

8. Records of weld (filler) waterial control and usage
were not available for review., INr. Groshart explaincd
that such records were not geuercted as far back as
1966, He added, however, tlit current QA-QC proccdures
provide for "High Peridvumence Product" processing and
that the subject records wouid have been maintained
for the suction covers uader tie curreat proccdures.

9. The available reccords estabiishice that the two suction
covers requiring weld vepair were subject to post-weld
heat treatment according to cocde vequircmencs.

10. Radiographs were not available for review, due to the

elapsed time since manufaciure of the suction covers,
but Mr., Zeibell stated that the quality of LSCO radio-
graphs is excellent,

Minacement Interview

The inspectors met with Mr., Xirby and wmemoers of his stard
along with the Westinghouse and PGLI representatives at che
conclusion of the visit, Subscquent to an explanation of
the responsibility of the regulatory arm of the Cosmission
in connection with PG&E's proposcd nuclear plant, a brief
summary was provided of the inspectors' activities during
the visit, Mr., Kirby stated that he welcomed the visit
indicating that ESCO gains {rom such visits in thac out-
siders many times see deficiencics not appareat to personuel
close to the operation. He added that ESCO had been in the
business of supplying products [or nuclear applications for
about 15 years and that it was che company's intention to
Glay ia the fivia,
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ORGANIZATION

1.1,

1.2!

2.1,

3.1,

3.2,
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5.1,

RESPONSIBILITICS AND JUTIORITY

Documentation availability was considered to be adequate
in that organization cl.arcs were mace availaole co a.l
key personnel,

The scope and responsibilities of QA personnel were
clearly documenced,

personnel baclirouncs were ¢valuated by refevence to
documented minimum requircuents for each position,
The requirewenis were Jound Lo provide for a top
quality QA program.

Staffing for QA flunctions...broad prograws...appcars to
be quite adequate in Cue Lovm ol Mr, Groshart wac two
assistants.

QA~-0OC liaison functions are maintained on tihi¢ vasis of
a relativeiy "swall organization-~almost hourly coacacc"
type of operation.

Staffing for CC functions cppears to be more than
adequate, In addicion o an adequate iaspection team,
Mr, Groshart's staff incluucs three QC enginecrs,
three QC technicians and stenographic persounel..

See comment under 3.2,, above.

Failure, periormance analvsis program personncl are rot
formally includec into the Q\ programs. According to
Mr., Groshart, a complete avsence of field failures and
the lack of on plant performance test requivements f{or
most of the ESCO products, has precluded the need for
a formal [ailure analysis program. However, a program

3
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studied will wu CYe U deudtiilg weivee Lvequeady,

1.1,

1.2,

Quality of definition (scope-clarity). The QA program
responsibilities anud authority are well established

oy the conventional methods (ovganization charts and
position descriptioas,

Responsibilitics appear to be adequately commensurate
witi authoricy. Zach position in Che QA program is

assigned {ull autlority Lo iunction in & manner
consistent with e¢scaovliisnee vesponsivilities,




(a) 2.1.
(A) 2‘20
™) 2.3.
(a) 3.1

wr

Program ef fectivencss revicw provisioans are tworouguly
provided for in the ioim ol QA programs and management

appraisal...once each year,by a corporvate ivvel wveview
committee,

Morale, qualitv inculcacion programs (e.j.: Zero dufcct)
are not provided on a ilurnal, sopliisticated vasis.
However, a strong motivatioa for manufacturing higa
quality products exists in that, once each year, one-
third of the company, proiit is passed on to cthe eaploycces
in the form of a cush bonus,

Failure analysis programs ace nomexistent, por se,
except in an aostract form (sece I 5.1. abowve).

Program interface and overlap considerations appear
to be more than adequate...primarily due to a welatively
small, harmoniousiy oricnted, organization stvucture,

(G) III. RECORDS SYSTEMS

G 1.1,
WG) 1.2,
(¢) 1.3,
(A) 1l.4.
(6) 2.1.
(A) 2.2.

A system to contvol and implcment the fiow ol inlormacivn
between QC, purcuasing ana inspection personnel nas

been provided., This system is conventional in thac

all information requires "reply by endorsemeat'.

Th: information criteria and format design includes
up-to-date stancards and rendition technicues. For
example, all weld repair efforts include "before and

after" drawings showing the scope and location of
repairs.,

The scope of rccords appcared to be adequate in that
enough information was available whereas the inclusion
of extraneous information appeared to have bdeen avoided,

Recovds catala~inm uas demonstrated to be excelient
IR sy NV . ) ad
DY TeLCUCACe LU JUSCH Bl OUET = (00 OTUeY Ciob.

indexing,

Records location provisions were {ound to be wore than
adequate in that all perctinent information is malatained
on plant,

Records availability was found to be adequate (sce
111 1.4., above) ,»

whis comnent reflects current practices and should not bLe velated to
¢

an ecarlier comment relative
suction covers.

a
0 tae Dueesden 1T reciveulation pump
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2.3,

3.1.

.“-

Records disposition presentcd no problems in view of
the fact that all QC records are retained {or at least
ten vears.

Format check and balance provisions are provided ia
the fom of Zlow and inspection sheet "stop and o
control on a wasis of wultiple sign off requircamencs.

(G) IV DESIGN, DESIGN DEUIATION AYD LISTAN ClUANGIS

©)

()

(N&)

(N&)

(4)

(A)

(6)

101'

llz.

2.1.

2.2,

3. 1.

"1.

5.1,

QA-QC _personnel revicw oviginal design and all changes
to assure that cosijsn characteristics will not advesse Ly
affect product qualicy,

Purchasing perconn:l voview oviginal design and ali
changes to assure design compatibility with waterial
anG/Ot' ethpu‘eh’- .)U;CAlu.zA.sug ;\-qult\nu\-nsso

Commiscion noti[ic;:;cu srocecures ave NA.

Commission noLificacion icad time nrovisions are

A
e

inspectica 0.,\-7C notillecciosn of “echangeecuan;e prosiess"
is providec fo: % an awcquate manner on the bubis oL
a relatively swn ., (lose-knit, QA-GC organization
structure as weil as oy revaiew ackaowledgment sign=oif
requirements.

Purchasing notiiication of “change-change progress"
is adequately provided f{or as above,

A program for comtinuing Jesign evaluation (systems,
procedures and components) is provided and appears

to be very dynamie, Aay and all design weakaesses
(characteristics noted duving componeats manufacturing
which might comaromiuu quality) are called to tie

custamiras alianlicon 8¢ C¢oasicevacion.




