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MEMORANDUM FOR: William J. Dircks
Executive Director fer Cperations
FROM: ' Richard C. DeYoung, Director
Office of Inspection &and Enfcrcement
SUBJECT: QUALITY ASSURANCE

Qur proposed pzper recommending measures to improve oquality essurance at
reactors is provided as Enclosure 1.

Substantial changes have been made from the previcus versicn which was fecrwardec
by my memorandum c¢f July 6, 1982. The changes are highlichtec below.

1. The p*cb1ew stztement has been revisec.

2. An initiative for revising the construction inspecticn progrem has been
addecd.

3. An initiative concerning desigrated representatives (FAA approach) hes
been added.

&. An initiative concerning qualification/certificatior of CA/QC personnel
hes been added.

. An initiative concerning the QA pianning and evaluation function
(consolidaticn) has been added.

€. Manzgement seminars have been recast to incicate thet NRC will cocperate

with industry in sponsoring the seminers.
7. The rcle and importance of followup of allecations ir the inspection
program has been emphasized in the SECY paper.

In other respects the recommendations, initiatives and informeticn are
substantially the seame. The previous version had concurrsnce ‘rom KRR &nd

RES. However, we have not provided the peper to those offices for concurrerce. °
We have reviewed the proposed paper against the Commissicr's staterments to
rongress on quality assurance and found the paper tc be consistent with the
Commission's statements. Enclosure 2 summarizes the review.

The long-term review, as contemplated, wculd be consistent with the Ford Amendment
as it has been approved in conference, including the triel programs.

*Origizel Eigned By
B. G, D.YO'.‘.Q..

RPichard C. DeYoung, Cirector
Cffice of Inspectier &rc Enforcement

Enclosures:
) Propesec QA Paper
2. NWritten Statemers 5 to Ccngresi
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For:

From:

Subiect:

Purpcse:

Discus.ion:

UNITED STATES
NUCLEAR REGULATORY CONMISSION
WASHINGTON, D C. 20588

The Commission

William J. Dircks
Executive Director for Operztions

ASSURANCE OF QUAL

To obtain Commission approve’ of recormencztions to imcrove
the zssurance of cuality in the desigr anc construction of
nuclear projects.

The compiexity and extent of problems that have beer
identified in the past few yezrs &t 5 of the 37 urits now
under active constructicn hzve causec concern regercing the
quality of the design &n¢ ccnstructior of ruc! 'ear prof {194 P
These prob nems 1nc‘ude nonccréorming strur‘;ra stee’ welcs
at Zimmer, seismic cdesign errcrs 2t Dieble Cenyon, inzcecuate
soil compac;1on at Midlanc, Vel ids in concre.e sTructures &t
Merble Hill and design deficiencies 2% South Texas.

Enclesure 3 summerizes recers sxperierce &t ezch ¢f “hese 3

projects.

Analysis of the experience 2t probiem sites hes resulsec ‘n
the classification of three primary "'ot‘e~ arezs: fzilure
of the project menagemert teem to provide zcecuate menzcement
controls to prevent & signif cent brezkdowr ir quality Trerm
occurring; failure of the owrer's gquelity assurznce progrer
tc detect the breakdown in &2 timely mzrner anc tc obtein the
eppropriate corrective action; anc failure of the NRC's
programs tc recognize the true extent anc neture of the
problems.

The first two problem 2rezs are funcamental) 'y derivec from
a lack of tota] menagement commitment to cuzlity at the
nuclear projects inception. This leck of comritment has
beer exacerbated by the lack ¢f understanding of the rcle
of quality assurance in project manezcement anc the lack cf
tota] understancding of what is recuired by personrel 2t 21l
levels of the process.
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The third problem area is twc-fold in cderivetion., Fisterice ',
the NRC's licensing and construction inspecticn programs

have not sufficiently examinec the project mznagement
controls at sites under constructicn, but have been oriertec
towerds establishinc acecuacy within mejcr technical anc
functione) areas, e.c., concrete, electricel, etc. The
systematic 2ssessment of manacement performance and eveluaticr
of all other availeble informeticr heve no: receivec the same
level of effort 2c operatinc sites. Seccrc, previous AR
programs have not adcressec design quélity &s speci€icelly
anc extensively 2s other areas.

In response to the brezkcowns irn cyc..tv anc cuelity
assurance, the Chairmzn ir & hovemder 7, 1%€1 memorendur
cirected the staff to determire vericus eprrcaches thet
coulcd be taken to strengthen cuzlity essurence, and tc
provide the Commissior a preliminery evaluztion of the
approaches thzt appear mest promisinc., On Jenuary 2%, 19€2
the staff briefed the Commission on initigtives that
appeared tc merit further consiceration. Incustry represertet-ves
from the Institute for Nuclezr Power Cperztiors (INPQ) met
with the Commission on February &, 1882 to present their
plans for improving the assurence of cueiity at piarts
under constructior. On July 1E, 16E2 ‘*e steff egein
briefec the Commiscsion on t! ‘
initiatives urcer consicere

- = - -
-
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& gcticns teker to cete érc
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The staff ras developec recommercetions thet shou'd leed tc
effective * iprovements in cuelity arc quelity essurance
programs. Wkhile mery of these recommencztions recuire NEC
actions, the unceriying principle in their develcpment hes

beer. that the ultimete respersibility fcr cuality and

safety remains with the nuclesr industry, &nc none oY the
recommendations eare intencec to transfer this resporsibility
to the NRC., The recommencasions ere cesigned to esteblish
additional confidence in the quality of cesicr anc constructice
2ctivities and 1mprc\e the management con trol of cuality.

The recommendatiors 21sc are cesigned to improve the NRC
capebility to evaluzte the implementztion ¢f Ticensee
programs. Compliance with AR recuiremerts for the quality
assurance program anc¢ its impiementatiun is 2 mejcor censiceret-on
irn establishing this cerficence.

Although & resident inspector is row assigrec to every site 23
which constructicn is more ther .2 percent complete, %he hRQ
is 1ﬁnﬁ.ed in its ebility tc essure comp derce with 21’ MRQ
recuirements because of the Timitec irspection resources

The staff recommends implerertat<cr ¢ & cyster ¢ cesigretes
NRC ARICEoUE %0 The FAS syster) tL exvent

-
| § 28
-
.

. representetives (¢
¢ inspecticr resouve
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knowledge within an¢ outside NRC tc eveluate the merits ¢

During the development of the recomrercations presentec in
this paper, several additionz] actions were corsigerec.
Although an adequate basis to recommerd additional actions
coule nct be established at this time, further stucy is
warranted. The staff _recommends 2 long-term review, utilizing
adcitional actions, moniter the outcome of ongoing industry
and NRC initiatives and recommenc charges in ctrogrzm cirecticr
2s apprcpriate. This review woulc s2tisfy the direction
providec the NRC in an amenament accectec by the Fouse anc
Serate conferees in their jcint corsicerzticn ¢f the NR{'s

FY 82-E3 authorization bill,

Some of the acticns consicerec anc e"'*se: by the sta®f

gre associated with existing egency procrems. The followur

of allegetions is &n essen:xaT pe" ¢4 the NRC's inszection

procram, and is an effective extensior o irspectior resources

Allegations provide an crportunity °c' ror-NKC persorne’ <0

enter potential prob1e~< into the NRC's -robler cerrecticr

chain. The pr1nf1pa, cbiectiv e c‘ the resuitent NRC inspectior

effort is tc obtain sufficient infcrmetior through i oe:e cent
<

ﬂ
in-depth examinations ¢ esteé :. 18k the <'c""carc «
particular allecetion anc t¢ effect ccrrective action ccvren-
surate with it's significance. 7C ercourece anc provice
personnel an cppertunity to me«e gn & legetior, NRC irsoeciors
wear hard hats that unicuely iderti€y ther. Tne rescert
inspector's office hes ¢ te) lephone grsmering cevice for ¢é-hou-
response tc czllers, eand the telephcre nuroe~s ¢€ the re.‘cer:
inspector and NRC region2l of€ice are listec ir the loce’ teie-
phone cirectory. Effective (ctober 1Z, 1982 WRC pestings at
the site will identify the lecal protecticn e4forded people

who provide allegations.

Y C

y

With respect to enforcement, the KRC has sufficient authority
to take appropriate enforcement action for inzdequate

quality assurance. The cptions extenc over ¢ broec range
fror meeting with & licensee, notices of viclatior anc

civil pen2lties tc issuance of creers for mocdificeticr,
suspension or revocaticn ¢f licernses. The steff intencs to
continue to take strenc actions ir respense ¢ signd
quality assurance brezkccwns &nc has expressec th
in the enforcement policy.

Actions have beer initizted at nezr-term operesting licerse
facilities to improve staff ccnfidence in the cuality ¢*

cgesign and construction activities. These acticns inciuce

sel¥ evaluaticre by licersees, arc in mcss cases, &r ircecence-t
desigr review, The iimitec ercerients ¢ cete wisn the
ingepercent desigr reviews 'Trcleosure &) rcluces the
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jdentificetion of numerous deficiencies [nonconformences

with the original specifications), which have requirec
rearalyeis. Relatively few cf the ceficiencies have

required hardware charces, and to czte, ncne of the ceficiencies
jdentifiec would have prevertec sefetv-releted componerts,
systems, or structuret from performirg their intended

function.

The initiztives recormended in this pzper are cirectec
toward reactor facilities not yet licensec fcr operaticr.
At this time, the staff believes & rezscreble basis fcr net
backfitting these initietives tc operéting reactors is
provided by previous reviews c® the fecilities, their
operating histcry, extersive stariiLp test progrems, 2nc tre
reviews and upgrades in response to TMI anc Bulletin
actions. The staeff believes thet further ccnsideratior
should be given to cperating reezcters 2s pert of the
lonc-term review.

The stafi recommencations zre summerizec beiow, The steff
recommerds continuing those actions that ere elrezly Lncerway
and implementinc the remzincer of the recommercations &s

soon as practicabie. Each initiztive igs cescribec further

in tnclosure 1.

® Measures at Near-Term (Cperating Licerse Facilities

The N®C should ccritinue to employ tne mezsires currerily ir
use to establish cenfidence in the que i<ty end effectiveneéss
of utility cuality assurance progréss at nezr-term cperetirng
license fazcilities urtil other hRC ¢r incustry programs are
capable of providing this conficence. These measures
include applicent sel® evéiuvation, incepencent design

review and regionzl evaluztions.

Industry Initiatives

>
2
ot

The NRC should cortinue to interac:t with INP0 in dts
development of industry initiatives, meesure their e“fective-
ness and adjust the cocrresponding hal actions tc provice

”~

for effective use ¢f both ingcustry eand hNRT resources.

Construction Programs

The NRC should comnlete cevelopmer: enc mpiement plannec
revisions to enhance the effectiveress of its comstructiicr

irspection procecures.
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on

The NRC should complete cevelcpmernt and implement ite
procram for corstruction 2ssessment team inspections at
selectec facilities to provide & basis for evaluaticn of
the manzgement performance essential to quaiity comstruction.

The NRC shoulc complete development and implement the
integrated desigcn inspection process tc essess the cuelity
of design activities inclucing examinatior cf as-buiit
configuratior 2t nezr-terr cperating licensee faciiities.

The NRC should expand its cepetility to identify gene-ic
design anc construction deficiencies by computerizec
anzlysis of information repcreed by venders, construction
permit hoicers and NRC irspectcrs.

The NRC should pursue revisior of its statutery authorily

to 2)low impiementation ¢4 2 cvstem of designaztecd representzti
analogous to the system empioyec by the Federal Avietion
Administration.

Management

Quaiity menagement semirzrs for tcp level menzgers with
fecilities under desien arc constructicn shouic be sponscred
by industry. The seminzrs wouic focus recent experierce c*
selected marzgers and recognizec experts in the cesicrn arc
construction of nucleer projects.

The NRC will recuest that each utility with 2 facility under
construction reeveluzte its gquelity 2ssurance program &rc
implement improvements in areze where the eveluztions identify
& neec. S

The NRC should take actions to improve the enforcement of
existing standards for cuel ficatiorn of quality essurance
and quality control personnel anc pursue establisnmert of &
system of third party qualification and certification for
such personnel.

The NRC should continue to explore with labor e&nd cther
orgenizations, potential methoos and incentives tc 2ssure
quality in desigr an¢ construction relatec producticr
activities.
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The steff has
schecules for
implerertation schecuies, &nd
1n,nenen.atxon are ciscucsed in En:.
responsibilities are assi¢cnec cons sient with
crcar1:at'cne1 reaiignmert.
implement the recommencec initigtives 2are SuMmzrizec

i

Long-Term Review

The NRC should commence 2 long-term review for continuing
eva1ua wor of cu"'ty anc qu;l:t' assurence probi ems
related to desigr, construction, testing anc operztions

anc potent1a1 scTusions to those problerms &nc their r*ec:
on the adequacy o. NEC que11 v assurance policies ar¢
programs. Expertise cutsice NRC shoulc be utilized bv
estzblishing arn advisory penei tc the hRC staff.

Quality Assurance Planninc ard Evelugtion

The NRC should nicke ergenizetional rezlignments tc comdire
withir & singl € orgarizetior the functicns of research,
stancerds develcpment anc inspection gprogram deve cpment
for oua’w.) assurance 2t reacters. The licensing function
should remain in NRR until rerwc— izec¢. Upon regioralizeti
the program direction &nc acsecerent will be corbined with
the res: of the QA overview funciion.

anc implementaticr
ource estimates,
ibilities for

[

developed resource estimet
¢he rew initietives. The

e £s reenr~

- +C Teesw~

sure .
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S
$
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<he reccmrerced
The resource esscimetes tc

teicow.

t O

Estimetec industry Pesources

new e“oro repamer«-‘ec -'r F\' E‘.
new €ffcre recommenced in FY &

280 man years
310 man years
Estimated NRC Staff Resources

recommendec in FY €3
recommenced in FY E¢

15 staff yezrs new effort
11 staff years new effore

Ectimated NRC Contractor rescurces

$2.2 million new ef“ort recomnerced in FY £
€1.2 million new effort reccrmendec in FY EL

ion
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Recommercetion: That the Commission approve the st

summarized above.
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INITIATIVES
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-

Introduction

The Commission has considered quality essurance 0 be a key fecter in the
cesign, construction anc operation cf nuclear power p lents for meny yeers.
Proposec versions cf the Genera! Design Criteria usec in 1967 recognrize.
the interest in ouelity assurénce. Appercix £ tc 10 CFFR C publiched in
June 1870, described mandztory criterie for accepiable q;e %) &ssurance
procrams for safety-related feztures.* Subsecuertly, & number ¢f nzticre)
stancerds and regulatery guides providirg addi“cfal cu‘c;nce heve beer
fssuec to upcrade quelity assurance programs. Ir the 1673 time frame, the
Ftomic Energy Comrissicn expendec mejicr e“ﬁf: ¢ communicete to incusiry
the framework, e.g., plens, procecures, c*c;r‘:a:icr, of & cuelity assurance
program that would be acceptable to ALC. This fremework s reflectec ir
current quelity assurance progrems that r:\e veen appreved by NRC.

e

11. Problem Statement

Examinetion of the problems thet heve been iceniifiec recently incicates
thzt the fundemental cause of most cesicr anc c rs.ractwc' ce‘iciencies is
the 1ack of total management commitment to quaiity. This lack of cormiiment
hes been intensified by the leck of u .ce'<*"cwn; c‘ the role cf cua’iity
assurance in project manc.gement anc tne ‘ack of tote’ urc='s:a:c.rg ¢t

wnat is required of personnel &t all levels of the process.

The owner's preject management team is responsible for the overz’? planning
and manzgement of the design, corstructicn, Tenc testing c® the nuclegr.
power plant. If the senior management has & strongc commitmert 10 c.a.i.,.
anc¢ if thet commitment is imbuec ir & cepable prciect maregcerent team,

then the subsequent actions of this team will comrunicate thet commitment
te &1l involvec parties. The project marecersrt team comrunicétes and

*Rs used 1n this paper and defined in Appendix E, quality assurence comprises

211l those planned end systemetic actions necessary t¢ provide gddequate confidence

thet a structure, system, or component will perform setisfactorily in service

Quality assurance includes cuality control, which ccmprises those cuelity

assurance actiors relatec to the physice! cherecteristics of & meteriel,

structure, component, or system which precvicde & mezns t0 contrcl the cuelity ¢f
te

3 cont
the rmeterial, structure, component, Or system tc preceterminec requiremenrts.

A
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obtzins through contractur2] and procedural arrzrcements with the des crers,
febricators, and const ructors 2 level of cuality commensurate with the
owner's commitment. The cormitment to ccst and schecule mus® be properly
balanced with quality through :hese contréctual anc procecural arrangements,
For exarple, if the constructor earns contractual crecit strictly with the
schecdule of physical installation, the message fror project mznagerment ‘¢
production. On the cther hanc, if earned crecit is commersurate with the
schecule of owner accepted, acecuztely dccumented irstzilaticn, the
messege is quality productior. The letite- case prcvices the proper
incentive for gettinc work acco*p1.<ref r~~nt the firs: time. This is
then reflected in the pclicy and procecurs’ direction tc the various
orgenization sub-tiers.

ﬂ

Similerly, the role of cu2lity assurence ir the yproiect rmerzgement te2r is
determined by the senior menagement's com~itmert ¢ cuélity. Proper
‘implementation of the quality assurance criteria ic &r important e'emers
in successful project management. However, cuz’ity ascurence progrers
cannot subst'tute for pocr project merzgemsnt or & iack cf commitment ¢
cuality. Quelity assurance must be zr irtegra’ oert ¢ 27" ¢ the preoiec:
planning and manzgement &Ct .\1:fes from the prcjecss irception, and ts
rcTe must be communicatec &nd fully understicod oy &il perticipents in the
design and construction process (‘-'* sericr manzgermert teo the crefismen).
For example, if the inspection furction is plennec anc corcuctec 2s ar
intecral part of physicel insta'letion activities, ther sz-'y cetectice

and correction of procedural or ctner inececuecies will result ir e-hencire
quality, cost, and schedule. A1l perticipants must be ececuetely treinec
tc uncerstanc enc cbtain these benefits.

Wezknesses in the existing approach to assuring cuality are &pope-ert. They

¥
are evidenced by the freguency &rc severity ¢f cesign ¢

deficiencies, and by the feilure or delay ¢f incusiry é&n
of the extent anc nature of the brezkdowns,

ép
nsTructicr
P

-

recogritior

Previous efforts by the NRC to assure prccram content and structure héve
not been belancec with comperable efforts tc eassure successful progrer
implementation. The NRC's licensinc and inspection pro"-—s have not
sufficiently examined the project managemert controls &t sites uncer
construction, but have been orientec towzrds 2ssuring the zdecy2sy withir
major technical and functional areas, e.c., concrete, e'e"rice‘ etc. The
svstematic assessment of menagement | e*‘ﬂ'han.e end evelugtion C’ el avetie
information at construction facilities cic nct receive the same leve’ ¢f
effort as operating sites. Previous MiC progrars have nos accressec y
quality as specifically and extensively as cther zreas.

In sum the fundamerta! fssues can best be characterizec &s the leck ¢*
tota] management commitment to quality and the urcertzinty in indusiry's
enc NRC's ability to cetect enc ccrrect tre resuiting cef ciencies. The
need t0 rescive these issues is the tzc s ‘or the followi~s recomrenczticrs
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111. Initiatives

A. Measures at Mear-Term Operatingc Licerse Facilities

For those plents in the-Nezr-Term Operzting License (NTOL) status,

the NRC has implemented thrée interim measures to provide zacitions’
corficence that required quelity assurarce programe hive been success®uil
implemented anc completec curing the cesign &nc construction ¢ the
nuclear facility. These mezsures will be ccntinued until repiecec by
adecuzte industry procrams or permanent charges in the present hRC
program,

| el Evaluation

-

An applicant fcr an operating license will perfcrm & compreher-
sive self eveluation of the effectiveness cf the gquality assur-
ance program fcr cesign and constructicn, This recuires 2n
overz1l description of the project's cLelity assurance program
for desigr end consiruction. The telf evzluztion is & survey of
the overal] quality ascurance procrem. The survey will gescribe
the develcpment anc histcry of the program, menagement inveoive-
ment, audits, reviews, sicnificent protlems anc corrective
actions. The NRC staff reviews the se’“ eveluaticr enc provides
the results of its reviem tc the licercee. mccitiong! work,
such as corrective actions or further aucits, mey be regquirec ir
particular areas. Ir ezcditicn, the Chief Executive Cfficer or
nis designee is requirec tc certify thet the fecility has Deer
designed, constructed. arc tested in acccrcance with the Finel
Safety Anzlysis Repcrt anc ctner licensingc commitments. '

kecional Eveluetion

ny

On each new operating license, the NRC sta€f ccnsiders whether
there is a need for accitiona] inspectiors of selectec areas
based on an eveluation of the project's inspertion &and enferce-
ment history. This assures consiceration of the need for &
better assessment of performence ir potentially week arezs. The
project's inspecticn enc enforcement history is eveluztec with
particular attention tc the significent problems that hzve beer
noted at other construction sites. OQOther information corsideres
includes kncwn prodbierm ereas, resuits ¢f NRC inspectiors anc tne
Systemeétic Assessment of Licersee Performance progrem, anc
sroblems noteC elsewhere with the same contraciors. Accitione’
inspections are performec &t warrantec in potenticily weak
areas. :
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. Indepencent Design Review

Based upor results of the self eveluetion
an applicart for an opereting licerse me)
an independent design review concuctec.

determinirg which facilityT enc the sCCipe

cesign review 21so incluce the ccmiirec nu

gErclosure 1

enc recionz’ eveiuetior,
be requestec to hey
The criteria for

end extent of the

=“ezr experience cf

m et

the licersee, erchitect-engireer, anc corireCiors. Tne réview
provides ar eviluztion of the cuelity cf cesigr bisec on 2
Geteilec examinaticn of & smell sempie. The stefy specifies @
sarrle ares eppropriete to the particule- project. Fer LaSelie,
the mectenical anc structurz] loegs on the resicuzl heet remcvel
svetem uncer blowdown 2nc cperating besis exrifcizke conciticns
were specified. The incepencent review 2llTesses pregremmetic
arezs, e.g., classificetion of systems anc comporents, CESigr
an¢ verificetion records, interface contrel and interciscipiinem
review, corsissency with FSAR, noncenfermances anC coTrective
acticns, anc audit fincirgs anc resciuticng, The Teview InC.uces
verificztion of specific design Teatures Dy InCETENCET ceicuietiens
ané comsarison of irstzliations ggeinst ze-Iufit Crewsings The
NRC st3ff reviews the selection ¢ the incetendert meview
orgerizetion and the plan before impieme-taziicr, duciis the woTh
in progress, and reviews the results
Ircustry Initiative
The industry initietive is nct &n NRC stef preiiszl, tut @ progred
shas the infustry it presently ceveleping. T-e NI g3ef?f is monie
toring this progrem in order tc teke Dest zChertesst ¢t the IncussTy
efforts.
“he Institute for Nuclezr Fower Cperzticre {INPE) 48 cevelching
criteria which will be usec tc eveluete cuelisv 2ssurence for cesigr
and consiruction. As with the exisiing INDC criteriz for plant
operation, they will be basec or "best practice,” rether than minimurm
s=ancerde of ecceptability. Licensees will use the criteris for
celf-initiatec evaluations (which car be perfcrmec either Dy @
incependers group within the utility or & CCr=racicr, “he seif-
initiated evaluations will be submittec %o IhSC by the erc of 1882,
During this triel process, the KRl staff wil. te invgivet Dy reviews
ing the criteriz anc ctserving sire ¢t tre e iaticrs. Tetatls of
<he staff imvclvement hzve not yet beem cevelclec
The industry will cecice, by early 15EZ, ¢~ ne cirecticr ¢f ¢
continuing program. At presert, the prifeT: elternzsives zopee~ 1C
be: INPO will either becin cecncuctirg CLE 4Ty gSsEuTanCE EVELLETICTE
2> ineividual comstruction facilities, cr & ‘T ot gelfsritiatec

eveluaticr will continue.
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INPO is aisc conducting management werkshops (Mey 1SEQ0, September
16¢1 and October 1982) with utility chief executive o fﬁce*s and
plant managers in an effort ¢c strengther the utility commitment tc
safe operation. NRC will cocrcinete its quelity manzcement seminzrs
(Enclosure 1, Section D.1) with the incustry efforts.

Corstructiorn Inspection Prograr

) Procedure Changes

The staff is presently revising the incivicueal inspection
procecures for the verious technizel disciclines. The mein

purpcses of the procecdure revisicn ere: fl‘ to facilitate
performance of the p*oceﬂure< by resigert ‘nspectors witl
reduced input from regicnal-specialist irsrectors; (2) elimiret
redundancies in the procecures; (2 reexamine SCope or frequency
cf ecme inspections basec on 11r tetions or inspect .er resources;
and (&) shift emphzsis of inspection fror recorc review to
observahon of work. This steff effort is crn‘*nu"c The

¢h

r
first ser'nes 0‘ revised D"O’GC YE‘ whi cover inspection of
* <
- -

cf issuence.

2 Construction Assessment Team lrsrzctions

PPI

This initietive mﬂ extenc the czrcept of the NRC's Perfermance
Appreisal Team (PAT) inspection gprecgrar for o,e-atzng reazciors
to about four seiectec p1an:s uUncer cerstruction per year.

This initiative was directec by tne Comrission in response tg
SECY 82-150 dated Apri) 8, 1887, "The Performznce Apprizise) Teerm
(PAT) Inspection Program."

The procedures for performing rarzgement ccntrel inspections 2t
nuclear construction sites were revised by the staff in 191,
The procecures coverec licensee Tzragement performance in the
fcllowing construstion areas: Quality Assurance, Design Controls,
Project Management, Construction Controls, and Procurement
Controls. During 1981, eﬁght triel inspecticns were perfcrmed
by regionuf-baﬂed inspecicrs usirg the revisec procedures

These inspections were effective ir identifying maneoeﬂen
contro! problems not identifiec tv the routine inspection
progrem. The manpower cemanc ir these eight inspections ceused
the Regional Acministrators toc de‘er further perfcrmance c¢f this
type of inspection.
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The Construction Assessment Tearm irspectiors ¢c be initietec by
the IE staff would be similar to the ccnstruction inspecticors
performed previously by the Regione! Cffices. A team of aprrisimetely
six individuals with skills in the various arees to be inspected,
inclucding ccntractor personnel with appropriate backgrouncs,

will visit the selected constructicn site for two to three

weeks. Aoditiore]l site visits will be scheculed if necessary t¢
collect additionz! informetion or clarify ‘nitie] ctservatiors.

The first site inspection hes been ter<etively scheculec for
Bellefonte in September/October 1GEZ.

The construction assessment will D
design inspection. The latter is ‘oc

fon ass
designed to assess the broader programmetic ccrirols Like the
integrated design inspecticn, the scope ¢f consiructicr essessments
wil) be modified tc be responsive 0 unigue concitiorns 2t &

particular facility.

Intecrezted Desicr Inspections

The objective of this initiative {s to expanc N°(C examirezzicn ¢
quality assurance intc the design process. The ste®f it develcoing
an inspection approcech which prcyices & corrrehensive ererinzlior
cf the design development &nd implemerteticn fcr & selectec
system ancd structure on 2 given prcject. This eveluaticr will

/Y 2

encompass the tota) desigr process fror the formuletion of
principal design and architectural criteriz through the deve cpmers:
and translztion of the design &nc its revisions, It will ’
conclude with onsite verificatior cr & sam:ling basis, of th
design of the instelled syster &nd structure. This inspectd
will integrate anc augment se'ected activities of hRR, I, t
vencor inspection proaram, anc the recicnz! office. Foilowi
development of the eveluatior methodology, the staff will
conduct a trial inspection with cortractor assistance. Subseguent
inspections will be performed with 2 substentizl amount of
contractor assistance. The results wiil be provided to the
eppropriete regional anc headquzrters cffices to be usec &s

input to the overall NRC assessment prior to issuence of the
operating license.

= 4

€
en
r
r

€
g

The evaluation will be a multi-disciplinec review that wil’
adcdress areas such as mechenical, eleciricel, structure

inctrumentation ancd control. The eveluatior will inciuce
checking sample calculations, however, the erphesic will be

on the systematic maragement c€ the tcte? cesign process ne
procecures to implement this 2ccrcech 2me cresent’; uncer
gevelcoment. A discussion cf the comcertiel iogic recessan;

+c evaiuate the desigr process foiiows,
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The evaluation will start with cevelopmert of 2 logic or fiow
network of the design process. Each functional entity within
the design organization wiil De icentified., For each of these
entities, internal anc externzl cesicr interfzces which invcive
transmitta) of design informaticn will be specified. Fror this
retwork, critical gesigr ereas Or &rees with the least tolerarce
far error will be identified. WithRin each of the design ertities,
the specific procedures for the verificetion anc transmitte) of
gesign information will De rev:iewed for conformarce with tre
overall quality assurance program, and tc identify specific
weaknesses in the cesign process. Eesec on the results ¢ the
procedure review and the igentificezion of criticel desicr
areas, a specific samgle of the sysiem znc structure will be
zudited. Criteria will be preestabiishec for erzencing or
terminating the audit when probier erees ere igentifiec.

In examining @ system or structure anc iis specificetions, the
review will focus on topics such as:

valicdity of desigr inputs anc gssurptions.
validity of design specifications.

validity of analyses.

ldentification of system interfece requirerents.
Potential synercistic effects of crarges.

Procper component classificatior.

Revision control.

Documentation comtrol.

Verification of es-built cencitior.

P~ — — T — T~ S . A~
_Tn A OO OO
g e

The sccepe of the evéluation cer be moci<iec 10 he respersive tc
unique conditions for 2 particular facility, or knowr cr suspected
generic problems. This aporoech will examire 211 facets of the
design management process for ¢ limitec sample.

Evaluation of Reported Information

Improvementis are planned in the curreni prograrw for systemetic
review of information pertaining ¢ cesign anc constructicr
cuality that is now reportec pursuant to 10 CFR 21, "FReporting

of Defects and Noncompliances,” ard 10 CFR 5C.85(e}, "Constructior
Deficiency Reports.” This pregrem wou'ld have chiectives simila~
+o these of the 0ffice for Ar2lysis anc Evaiuation ¢ Cperaticre’
Data (AEOD) for nuclear power piant operations. Computerizec
¢iagncsis woulc be usec 10 entence igersification cf relasions~°os
that may not be evicert n the merue] screening that is cCre riw.
he expansior of reporting recuiremenis is current’y piznned 0.7
revicsions ére expectec U facilitete computer Snput cf ke
information.
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assurance problems and thcse which have r:'cceﬂ highiy ¢
programs. The independent guality pr:'e<s‘one s will con
improvement principles and technigues of implementztion,
utility anc¢ contractor representatives will idertify incentives
for defect preventicn based on cirect experiences. The expected
outcomes 0f these seminarswill be reccgrnition on the pert cf
licensee and contractor menzcement thet pesitive incentives eérnc
berefits are achieveble thrcugn e':hu<'a<‘1' inolerentation cf
aggressive quality assurance progrems. Whiie this initiative is
directed to facilities uncer constructior, pe*:icif"fﬂr by
facilities in testing and operztion will be strongly encourzges.

10 CFR 50, Appencix B, Criterion 1l recuires each utiiity to
recularly review the status &nc aceguecy 0F ts cue'ity

assurance program. The extent anc nature cf the recent bregkcomns
irn quality assurance programs have ircicetec thet tnis review

has not been effective in meinteir’ng 2r zcecueate cuality
assurance procram at severe ) fecilities uncer construction.

Each utility with a ‘aciiib) uncer conssruction will be re
to reevaluate its quality assurance grogram, anc <o imsier
improverents in areas where he eveiuations identi‘y & neec.

Each utility shoule identify & senicr executive with cverell
responsibiiity for the eveiuatior arc

necessary improvements. ne NRC wi1l menitor tne evelueticr

and implementation of the necessary imgrovementis. It ‘s erxdectec
that improvements in the quality essurénce prograr »i'7 “ngivpirete
actions such as those listec belom.

.
R e L T < en
SEpiener e i On O it

8o

(a) Conduct training sessons fcr “ts perscnrel invelvec in
desicn and construction. These sessicns shoulc erpresi
the importance of eacn individuel's centrilution ¢ ens
quality and the enhancerent to the ccst anc schecule goz
which can be achieved with & positive progrem. The result
0¥ these sessions would be to get supervisors anc empicyees
in the habit of talkingc pesiti ively about ouality.

(b) Provide better evaluztion on & routine basis ¢f st a.u<
reports to detect both trends &nc current ncrcon ormer
prob‘eﬂs. Based on this infcrmation, meaningful :'*':~‘*ve
actions can be promptly taken tC 'rexe“‘ rccu"e~'e of toth
the specific problems anc the roct ceuse. The result would
be defect prevertion 2s a rcutine part cf the cperzticr.
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(c) Provide feedback on the zchievements ¢f the cuality assurznce
program, emphasizing the improvements from 21l invclvec in
the program to meintzin the councern anc enthusiasm cn the
project towerd ensuring quality.

(¢) Estzblish a system thPouck which a1l perties are enccureged
to communicate tc menagerment the situztions that meke it
difficult for the emplovee tc perform cuelity werk. This
informetion will be incluced ir the system for taking
corrective actions. The result of this system woulc be
that emplovees know that their problems cen be heard enc
addressec.

Certificztion of CA/OC Personre’

struction of

us cf personnel

nce arezs.,

s, the ecucetion
e \RC hes nct
its inspecion

A significant énc preva?er: prcbier ir the ¢
nuclear power plente is the guelification st
working in the oua11:y control anc quality &
Some utilities have waivec, without suitetle
anc experience recuirements for these pectle.
sufficiently enforced these regusiremerts throug
efforts.

Currently, varicus stencar=cs exist for the cuelificeticn of
QA/QC perscnnel, for examzle:

(2) ANS] N&E.2.€, Qualification c¢f Testing & Insgection Ferscrnel

(b) ANS] N45.Z2.23, Qualificetior of CF Aucit Ferscnnel

(¢) ANSI.N626.3 \»ra‘t‘ Qualificazion & [uties of Persorrel
Encegec in ASME Bos ler & Pressure Vessel Ccce, Section Il:,
Division 1 & 2 Certifying Ac::v ties

(¢) ASME Section 11!, Division 2, Appendix VII Quelification of
Concrete Inspectiorn Fersonnel

(e) ASNT, Certification of Level 1!l Nondestructive Testing
Personne]

(¢} AWS QCI-8Z, Quelificztior & Certification of kelding
Inspecters

The staff believes sna. sicrificent improvements can be made ir

the 2ssurance of cuelity at nucfea' rojecss through the ce*~n-

fication of CA/QC e*sorre‘. Te c'ie\e these improvements the

NRC will direct more attenticr tc the enfcrcement of the e"s:irg

~ A ne

stancercs for the qualificaticrn ¢f QGA/QC :erscnne..
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Certification of perscrnel engzced in QF/C 0C inspecticns wou'd
provide a cadre of industry personnel thet he»e been certifiec
+o meet minimum levels cf demonstrated inspection capetilities.

Long-term cons? ideration of formel certificat ion of varicus
~e

levels of QA/CC personn&l is being giver using the fcllowing
glternatives.

(a) Thirc party certzfica:for of perscrne’ ergegec in QA/CC
1n<pect1on functions.

(b) NRC Licensing of personne’ engagec in CA/CC inspectior
func.1ons.

A program for thirc periy certi“ication ¢f hcndestructive
Tecting (NDT) personrel is currertly uncerwéy with coorcinaticr
between the Electric Fower Resezrch InsTitile (EPRI ), memter
utilities, Americar Society c¢f Nencdestructive Testing (;<NTW
KRC. The pregram incluces Ce»e oping & s:ar’=*c written p=é
for the cuzlifications of the level . '

" as azdministerirc besic anc met hoC exa!
practical exeminations in the 'e<,ect1ve arezs of nondestructive
testing. A registry of perscnnel hoicing the recuired quz ifices
and certificetion woulc bte ﬂc‘hté1'ed bv the thirC party crzarie
Unsatisfectory performance wou' c resuls in remcvel from the
recistry througn ar establishec procecure. Programs simiiar <
this cou‘d be establishec in ot her arezs such 2s weiging, InSDEITOT
QA auditing, concrete inspectiors, &nc lebcresory testing perscrrel,

3 e

3, Creftsmenship .- .

The sta2ff has initiezted discuss? ione wish 'cuf' uniong irvc1ve'
in nuclear constructicn in &n €7 é€cre ¢ explere the pc;emu.c
methods anc incentives ’c enharce the cretis rcle in @ssuring

the quality of construction activities.

Q"\"‘

Feedback from the labor unions includec the following points:

(a) Craftsmer. are not well informec ¢ their role in the QA/CC

process.
(¢) Con inuous rework &s & result of chenges nes & demorglising
f¢ect on craftsmer anc effects tne cuglity ¢ the finz!

wcrk.
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(c) Utilities and cortractors heve not provided adecuzte
training to crzftsmen recarcing quality.

(¢) Utilities are not convinced that cuality assurance is 2
cost effective approach to construction. Lebecr perceives
the utilities t& think QA/QC waes & "hich cost" item rathz-
than a "cost seving” tocl.

(e) Imprcved front-end engineering enc procurement woulé rec.ze
the amount of change &nc rework.

(£} A Kuclear Stzdbilization Committee hes been esteblished wizh
representztives from lebor, utilities and cortraciors il
improve relations between lgber &anc .

The stzff proposes to cortinue these discussicns as part of <re
long-terin review.

Lonc-Term Review

Long-term NRC quality assurence policies enc progrems will be besec
on 2 review which ascesses existing agencCy &énc ingustry cuelity
accurance activities in & broad manner anc ther recemrmencs ar intezrate

e A pdod mmn

long-term agency pian for cueifty assurance. Agcitionglly, th
review will focus the viewpoints of vericus sectors of tre put

the regulated community.

ic erd

_—t

Lo .

The primary function cf the lcng-term effors

i11 be tc ccncuct &
thorough- review of continuing ouelity anc queiity 2

|
ty assurznce probiers,
y 2ssurance programs
n. This review wil’

anc to propcse solutions to improve the aual
for design, construction, testing anc operati

include a deteilec assessment of the problers ket deveicced 2t
facilities such as Diablo Canycr, South Texes, Midlanc, Marble Fill,
and Zimmer. The object of thic essessment will be to identify, &¢
concisely as possible, specific prcbiems that have occurrec and their
roo: causes, particularily in the are of progremmatic deficiencies.
Acditionally, the reviev will evaluzte existing programe 2t fecilities
which have programs that are functioning properly in order tc ide~tify
the positive aspects of these programs thzt shouln be eppliec gererice
Both this review &nc the review cf progrerme &t probier fecilities will
involve site visits by the perscnnel perfcrming the review.

L
1
.-
B
0
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Proposed sclutions tc generic &nc plert-speci€ic quality and quelis:
assurance problems will be reviewec critice’’ly tc determine whether

she recommencec actions would actuz’ iy resolve the identifiec probiems.
~he review will develcp estimates of the quélitetive anc quantitative
velue/benefit and impact/cost of propcsed sclutions, anc ways in which
they shoulc be implemented for Dperating plerts, plarts presentiy urder
conssruction, or for plants to be constructec in the future.

The review will be conductec by the NRT ste®? &n
representztives from heedquarters, the regicre’ ©

1o the NRC. An advisory panel wiil be estadi‘shec t

on the scope arc direction of the review &nc IC provide 2 peer review
service. Tne members cf the pane’ weull be se ectes from governmers,
industry ard speciel interest grouts. Their ¢uncticn woulc be i€
provide & oroad spectrum of insignis enc viewpoints tc the NRC review
group. The pznel wil) assure & proper balance ¢f consigeratiens ir
the findings an¢ recommendetions cf the review.

will include
&

c |
of€ices, anc ccnsuitent
: -

The House and Senmzte in their current jcint orsiceretion of the
NPC's FY 82-83 authorization bill have ecceotec in cenference ar
amendment which ¢irects the NRC tc stucy weys tC imorove quaiity
acsurance programs. Implementatior cf this review is corsisiert with
that directicr. The review will commence sheretly after Commissicrn
aoproval of this proposal. It is c-ed thee €irdings &n¢ reccm
from the review will be availeble Comissicr consiceratior witrin
one yeer of Commission approvel.

e
f

o
m

Guelitv Assurance Planring and Evalueticn

The recormendation to form & single orgenizationzl unit dedicztec ¢
the various 2spects of gquality assurence wes mece ‘rn & report preperec
for the NRC by Sandia Labs in August 1877, ertitiec "A Stugy ¢f the
Nuclear Regulatory Commission Quality Rssurance Program."*

*Page 60,
Progrem,”

-
Al
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w
|
-
™
b )
“©)
m

"p Study of the Nuclear Regulatory Commissier Cuality
NUREG-0321

S

Tion

provice recormencetion

$
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The certralizetior of quality essurance functions hes been one cf
continual interest and ncw more than ever neecs to be &acnhievec.

The KRC presently views respcneibility for qual<ity essurance &s
threefcld: first, tc determine the adecuacy c¢f the licersee's

quality assurance program descrintion contezired in the sefety anelysis
report; secord, to ascertain that the licensee hes esteb’ ished and
adeqguately impiemented the approved quelity assurence | rogram &nc 0
verify compliance with NRC regulations; anc thirc, tc ceveicp tne
regulet1ors, stancards anc guices acddressing QA ir tre cesign,
construction anc operation cf nuclear fecilities.

The respcnsibility for these three functicrs is currentiy divided
amcnc three seperate offices, KRR, IE &nc RES, with executior cf the
inspection ‘unctwon from five regionel cffices. These three furctiicnal
arezs are not separate anc ciscrete arees but ere hichly interreicted,
requiring continual interface. For example, the inspeciion experierce
needs to be continually factcrec intc the iicensing e“:':, inspectiorn
program development &nc development of reguleticns anc siincargs. In
additior, recent quaiity assurance issues (e.¢., Diedic Canyon,

Marble Hi11 South Texes) heve been highly rezctive &nc have recuirec
rapid ANRC manacenert attentior and respense from the ‘hree separete
offices for their verious quality assurence ‘uncticre’ eress.

The functionel quality essurerce arecs reec 0 be reciignec for the
fcllowing reasons:

To more effectively utilize the iimitec ste“® rescurces eng
expertise.in cuality assurance engineering.

‘b) To establish a more discernibtle poiicy arc positior or cuelity
assurance issues.

(¢) To establish unity of control and to provicde beih informatior
and coordination with industry.

(¢) To bring together the licensing, irspectior anc stencarcs
functions on interrelatec issues.

(e) To provide industry & signal thet NRC manecemer
quaiity & leadirg pert of the ch (e e"'~:' ar
impcrtance to depart from the existing crgeniz

T considers
¢f sufficient
icrel structure.

2t



It is recognizec that most NRC activities are quziily assurance
related. The NRC review process ¢ 2ar intercisciplinary functicr
invelving many organizatiorel comperents. Only those NRC hezccuarters
activities which directly relete to the review &no evaiuation of the
implementztion c¢f licensee's Q& orccrems anc ceve coment of NRC

rules. steandards and guides are recommercec tc be conso'idated at

this time. Such consclidation will cccur in the Cffice of Inspection
and Enforcement. At & l2ter poin:t in time, &fter phesing cut the

\TOL reviews, the licensing functior will be rezicnalizec. Lpon
regicrizlization, the program cirectior &nc essessment will be combinec
with the rest of the QA overview function.



Rescurces, Schedules ang Swe¥f Fesponsitiiities

The nuclear industry currently expends substantiegl resources for quaiity
assurance at power reactors. For exampie, 2bout 7500 pesitions &re currently
devoted to quality control ancd quality assurance or constructior prciects.

The NRC Regional Cffices aevcte about 130 positicns to inspection of power
reactors under construction anc vendors. These inscections are corncernec, tc 2
great degree, with the effectiveness of the cuzlity assurance progrems in the
various arezs that are being inspectec. This effors, which provides 2 measure
the overall effectiveness of the guality assurance progrems, is the larges:
cegment of the NRC's efforts relatec to quelity zssurance &t comstruction
projects. A smalier part of this inspectior effort [abcut 28 positicns) is
rarrowly girected towards inspecting the cuality esturance programs
In a broad sense, the headquarters offices aiso devcie consicerebie efcris o
quality assurance. In the narrow sense, they cevcte ebout 1€ positions to
direct professioné) work or cuelity assurence progrims 2s fcliows: & pesitions
licensing; 7 positions inspection program (CA relatsc) cevelopment &nc
cevelcpment of QF “nitiectives; 5 positicns researcn ind st2ngarce ceve.opmernt
Much of this effort can be ‘considered appliceble tc corssruction projects
NRC contractor work has previously beer 2¢ 2 leve' ¢f &bout $400,000 per vesr
for resezrch/stzndards development in quelity assurance
The estimated resources for the initigtives discussec ir this peper &re vided
in Tebles 1 anc 2. They can be surmrmarizec es “cllows

1. Estimatec Inacustry Resources

(a) In FY 83
(i) 2BC men years new effort reccmmendec
(i) 420 man years altogether

(b) In Fy 84
(1) 310 man vears new effort recormendec
(1) 380 mar years altogether

- Estimaztec NC Sta‘‘ Pesources

(a) 1In FY E3
(i) 15 staff yvears new e“for:t recomrences
(i) 36 steff vears &ltogether

€fort recormences



3. fFetimetec NRC Contractor Resources

(a) in FY 83
() $¢.2 millior new effort recommencec
(§4) $2.2 million altogether

(b) 1n FY B2
{

n
iy $1.4 million new effort recomerced
(1) $1.4 miliion altogether

new efforts corresponc to the new jinitiatives recommencec by the sta®’, P B
+hcse that are net a1rezdy underway &nc well estzblishec.

Gemerally, additional efforts are nct lerge in compariscn to the rescurces ¢lreac:
cevoted to Qf. The improvemeris will come mestiy from recirection of existing
resources. NRC ctaff and contractor rescurces can be recirectec &s recessary

tc accomplish the initiatives without cropping ary plannec accomp’ishmeris
¢1thougn the depth ard schedule of some prannec eccorpiishments vi1l necesserily
be affected. NRC steff responsibilities with respec: tc ceveloprent anc
implementation cf the initietives are incicetec n Tsble 2. The schecules for
accomplishing the initiatives are providec in Figure 1.
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Table 2 Estlmated Resowrces for QA Inittatives (Altogethes)

2] m“’ = Iy nnl“'
[T 4 i tin(
S Ry Siast CONTRALD TS ey SIALS COHTHAL Y
OA INERIANIVES (ran i) (STAIE ¥i) ($ tmou ) (MAl vie) (STALL YR) (§ o )

HIOL - Self (vohulhm”’ 1 2.5 LIS 09
HIOL - Reglone) luluolhm”) 0" 05 0 119
HIOL - Independent es fgn Ik-vlvu“, [ 50 23 I o
Industey Inftiative /4 26 54 I
Inspection Procedure (hanges N 1o
Construction Assessoment . Inspect fons 06 6.n JO0 D0 60 (0]
Integrated Design Inspect lons -3 3:$ 00 R I 4 10
tvaluation of Reported Informat lon 0.2 250 0.2 %0
Destgnated Hepresentatives 0.4 Ha P |
Hanagement . Pruq:un 20 | 4 100 200 an
Certitication .. . Personne) 2.7 o.¢ 20 N
Craftsmanshio | n.4
Long Term Review 1.8 150 01 190
Quality Assurance . Evaluation e e L

1AL S:‘ N a0 36 22') 190 21 1400

NCTES

(1) Resource estimates for Initiatives related to Heensing peak sharply In 1Y 8] and drop sharply In FY 84 (onstruction delays may
reduce this varlatlon.

(2) WIL proorams may be reduced beglmmine tn wid 1Y 83 as other NRC and Industry Initlatives take effect

(1) Totals are rounded to two stynificant flgures. ’
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Exzmoles of Recent Quelity Assurarce “roblems

During the past few years, there have beer serfous cuglity assurance prodiems
at nuclear power plants. Some examples ere 1istec beiow:

; | Marble Hill -

1n June an¢ July 1878, NRC confirmec ellesations ¢f improperly repzirec
concrete imperfections &t Marble Hill. The imperfections were cenerally
idersified as concrete consolidetion problems (honeycomd anc veice, anc
improper repeir (patching) of these imperfecticns.

KRC inspections confirmed thet:

&. An excessive amount of honeycomd &nc &ir voics hac occurred. Approxi-
metely 4000 concrete patches existec.

b. In many instances these imperfecticn: were improzerly repeirec,
and/or unacceptable meterizls were usec ¢cr the repeir.

¢. Quality control recorcs traceable tc the rezeirs were efther non-
existent or inadequéte.

-
|

¢. Personnel responsible for such refzirs were ‘rpcecuetely trained anc

supervised.

r
“©
o
M

€. The licersee was not in control ncr sufficiently awere ¢f th
circumstances.

m
™

These events led to 2 helting of &ll szfety-relatec wirk &t the site °f
Rugust 1879. Work was nct permittec by NRC to resume until Decerver 1980,
when the utility's quality 2ssurance pregrer anc tres of its contractors,
had been substantially upgraded enc the écecuec: of corpletec constructicn
work had been verifiec.

2. widland

Excessive settlement of the ciesel gererzicr bu‘ cing wes chservec in
1678, The unexpectec settling was cubsecuently gteributed to inzoecuete
anc poorly compacted soil unger the building. Csher sefety-relatec
svstems and structures were affectec. NfC's irvestigation determinec
shat design anc construction specificaticns hac not deer €c)Towed Guving
plecement of the soil §i1] materdiale an¢ thet there was & lack ¢4 contro’
anc supervision of the soil placement setivities by the utility anc its
corsracters, Extensive rework ‘hes becur, &nc 7€ cpergting License
sclicatior is currently being 1isigated be‘ore an KAl mezrirg Bozrve



o

Enciosure 3

Zimmer

Allegetions receivec in Jenuery 1981 prompted &n NBC irvestigzticr of
quality assurance problems at the Zimmer site. The investigaticr hes
identified a large number of quality assurence reiated problems. The
mejority of the problems identifiec focus on the ineffectiveress of
controis implemented by the liCersee and its contractors for assuring the
quality of work performed. In thzt regarc, rurmercus deficienciec have
beer found concerring tracezbility cf rzterizls, herdling ¢ norconfor-
mence, interface between corstruction erc cuzlity cortrol, quelity reccrds,
and the licensee's overview of ongoing work.

An extensive review of the 2s-built plent ‘s beinc performec. Limited
indepencent measurements were performec by the NRl ir selectec arezs (¢
concern in an attempt to cheracterize the &ctue’l safety significence of
these deficiencies. Althougch & few proble~s recuiring corrective 2ctior
were identified, the mejority of the tests anc ¢

xerinations cisclosed n:
harcware preblems. The licensee will perform & comorehensive auzlity
confirmetion program anc resolve icertifiec precbiers before &n cperetirg
1icense is issuvec.

South Texas

m

In response to allegations that QC inspectors were beirg threztenec if
they reportec unacceptabie items during corcrese ¢’ t
initiatec an investigation through its Recicr IV Office ir
investigations of allegations were perfcrrec during the pers

-

to Ncvember 1€7C,

The resuits of these investigaticns esteblicrec that tte 2llecztions of
haressment, irtimidation &nd lack of suppcrt of QC irspectors were sub-
stentieted. The investigaticr demonstrztes shericorings in the
meregement arc that the impiementaticr of the CA/CC program 24 <he Sout’
Texzs Project did not meet the stercerds recuired to assure that the
fecility will be constructed to NRC requiremerte. Safety-related work
was stoppec in 198C. NRC a)lowed restart in desicnatec arees only &efter
QA for that arez was upgradec anc verifiec by the NRC.

In January 1981, the licensee inftiatec & cesigr review ¢f those pertiors
of the engineering design work perforred by Brown &nd foot, Inc. The
Quacrex Corporation assisted the licensee n this review, Briefly, the
Quacdrex repcrt found that Browr anc Roct fiiled to properly implement er
overzll design consistent with the neecs ¢ & nuclear pewer plart. The
licensee replaced Brown and Root with Bechtel Fower Corpration as
erchitect-engineer in September 18E1. NRC i¢ meritoring the cerformence
of Bechtel as they resolve the. problems icentified in tre Quacrex repore.
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Cizblo Canvon

-
-

At Disblo Canvon, the Pacific Ces 8 Electric Company (PGAE) provicec
incorrect informetion to an expert consultent, who used the informztion in
geveloping the seismic respense spectire for the cesign of certain seismic
cizing and equipment restraints, NR( investifgatcrs have founc that there
was a leck of rigor anc formality iff the procecures used for verify'rc ine
accurecy of information transferrec by PGRE to its consultants. These
procecures dic not comply with NRC requirererts calling for verificatior
of design informetion at each stage of the process by an incepencert
persor qualifiec ir the pertinent ciscipifrec. Proper quality gssurance
controls were not employed in techricel znc prccurement communicatior

with service-type contractors. HNor were doecumer

zecure thet these involved in desigr hec re
information availeble.

owm O

U
- t controis &cecuate C
¢

cu
acy access to the mest recent

Following discovery cf these errcrs in seismic cesigr, the recertly issuec
operzting license for Unit 1 was suspencec ir late 18E1. Pricr e

+he NRC's reinstatement of the operzting licerse tne Ticersee will be
recuired to complete an extensive cdes'gn reverification program for these
arezs in questior.



Incependent Design Review For
Near-Term Operzting License Facilities

In order to provide further staff confidence in <he quelity cf cesign anc
construction at near-term operating license zpplicants, licersees heve been
recuested to conduct an independent verification of selectec cesicr and
corstruction activities. The independent verificetior wouic be performed by
an independent contractor with gualificetions 2CCED tétle to the NRC,
Indepencent verification efforts have been compietec &t LaSelle Unit 1 anc ¢
anc Sen Onofre Unit 2 and 3. PReviews are presert’y 1In *rccess ¢t Grenc Gulf,
Suscuehz-nz, Shorehem, Watts Bar, Palo Verde, Summer and St. lucie.

t LaSa1le, the licensee hired an indepercent ccrirececr, enxcrovec by ARC, te
perform 2 review of the mechanical and struct urc‘ cesier of loop C residuel
heet remove] system excluding 2al1 branch pipirg less thar 3 inches, in the
functioning mode of the low pressure injection system using lcacs resuiting
from the actuation of the automatic depressur'za“on cyster ir coniunction
with the operating besis earthquake to verify that this syster has beer
designed and constructed in accordance with the & au-ca*'ﬂr enc thzt the NRC
req;*reren.s heve been satisfiec. Connvnwea'°h gciscr contractec ;ne TeTeCyne
Ercineering Services (Teledyne) to perform tris reviem with hRC approval.

The preliminzry ‘ind*ngs by Teledyne resulted ir Z. Er-or Deviztior anc 21
open-items reports which were transmitted to the ‘icersee e g the NRC staff,
Upor <ubw.tte1 cf all Teledyne's preliminary fincings, the iicenses
transmitted it responses to Teledyne and the NRC steff ernc, ﬂr gccitiorn, the
licensee received permission from the NRC sta“f tc establish & ciziogue

betweer Teledyne an¢ its Architect-Engineer (Sargent & Lundy, tc ciscuss the
potertial errcrs found in the Teledyne review. 0f these 32 repcrts which
involved various problems in the desien &rea anc none in cuzlity essurance, 3¢
were closed by Telecyne based on the acquisitien ‘f accitione) informetion
and/cr clarification of existing information. The 13 remzining reports were
reviewec by Teledyre's Project Review Internzl Committee. This committee,
composec of three senior level Teledyne engineers who together hac the
expertise to resclve the technical jssues, and the Tel jedvne Froject Menager
concurrec thet none of these reports have the notentiel for si fgnificent safety
impace.

The NRC staff reviewed those open-items and error-devieticrs reporis submittec
to the Project Review Committee anc concTuCec thét these re:'*ts cen be
categoriz ed 25 not having @ <icr1f1ce" safety irsect on Laselle. In
gdcition, the NRC staff feels that Te' er*e nes '=*‘crre' ér -:-ce::h revien
cf the analytical procedures and design calculetions usec in the piping,
equipment, anc compcnent suppert de*1cr tc &ssure the éCE vacCy 0f the cdesigr
bates, the adecuazcy of the design implemertaticr, erc the ccrsfstency belweer
the cesicr documerts anc the Final Safety Arelysfs Rerc=t commitmertis,
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The independent cesign verification program concucted by Telecyne on the locs
C residuz] heat removal system incicatec that the quelity 2ssurance ccntre!
an¢ implementation, design process, procecures &nc Final Sefety Aralys‘s
Report commitments are accepteble except in the arez ¢f response spectre,
which was reviewed by NRC staff. The results of the limited review provice
increased assurance thet the quality assUrence progrem esteblished anc
implemented by the licensee &nd its princépal contractors did effectively
consrc) the over:ll program &gnd constructicr activities “or the LaSalle
Courty Station. Wnile several desigr deficiercies were icentifiec, the
overal] design anc construction activities were adequate’y performec sc that
nc adverse impact on safety was found.

B+ Sar Onofre the licensee comtracted with Torrey Pines Techroiogy, @
subsiciary of the Generzl Atomic Company (G, %c perfcrm &n indepencent
evaluation of the seismic design and quality assurance pregrem for San Crcfre

2 and 3.

The desicn verification encompassecd & review cf the seism‘c cdesign oF Ser
Onofre 2 and 3 to:

2. verify that the desigr process convertec the seismic gesicn basts
specified in the San Onofre 2 anc 3 Final Sefety Aralysis Report (FSAR)
into the design documents that zre trensmittec to the ccrstrucior cr

febricator, and

b. evaluzte the SCE quality assurance (CA) aucit plen and its imp
at the construction site anc the €shricater's shops.

The cesign procEss performec by the equipment fabricators wes nct part of this-
review program.

The work was civided into eight mejor tasks:

Task A. Design Procedure Review

Task B. Design Procecure Implementztion Review
Tesk C. Seismic Design Techricel Review
Task D. Audit Plan Review

Tesk E. Processing of Fincings
Task F. Reports

Tack G, Pipe Segment Waikcown
Task H. Independent Czlculations

The review was conductec by individuel GA reviewers investigetingc esch aree
coverec by Tasks ~ through 0, G, anc M. hher 2 reviewer ‘ounc & geficienc
thet micht have saety significance, 11 wmés dezumenced ‘r a "Fotential Fincirg

kepors.”



Erclosure &

After the Poterntial Fincing Report (PFR) was written, it wes sent to the
"eriginal cesign organization” that was resporsible for the area coverec by
tne PFR. The origina) cesign orgarization (ODO) ther investigatec the PFR anc
responced in writing. The PFR and the OD0 response wes ther reviewec by & GA
corrittee, anc the PFR was clessified as (1) Out of sccpe, (2) Invelig, (3)
Observation, or (4) Finding. .

of the
sfication,
zre he
cependent
reonnel,
r

Out of sccpe items zre these which are beyonc the origing]
review. For example, the review was crientec towercs ces’
Procurement items are considered out of scope. Invalic
result of apparent deviations, uncovered in the course c*
ver<fication, thet are rescivec to the czeicfactior cf pro
ueuelly curing the Pctentiz) Finding review dy the Orécir
Orgenizations. Observztions are valid ceviaticns thet
the potertial for significant impact on the seismic ces
Oncére Units 2 anc 3. Findings are valid ceviztions thes
for significant impact on the seismic desigr acecuacy.
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* +he total of 170 PFRs that were initiztec, 77 were
aéter adcitione] informetion was reviewec. 0f the 8
ceterminec tc be valid, 7 were classifiec es fincirgs
The numbers of findings and observetions
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The staff has concluded, based on its review of the resu’ts of the desior
verification program, that the GA design verificetion program hes net
discovered anything that woulc cause the s+2€f to charge their previous
conclusicns that the San Onofre 2 and 3 cuality 2ssurance anc seismil cesigr
programs are accertable, 2nc provides additione] assurence that slert cesign
anc construction have beer appropriete’y accomplishec.




Enc osure 2
Statererts ¢ (ongress

A. Hearing, Ucall Subcommittee, 11/1S/E:
1. Chairmen's opening statement, 11/16/81

a. Statemert - CA shoulé be uted as & forme’
neecs meracement support tC be effective.

Peper - The problem descripsions are ccnsisters vizh this view.
EDO's opening sta.ement, 11/1E/E1

2. Stetement - Prcblems fourc &t five pierss are gescribec

S -

Paper - Enclosure 3 provides gererei'y ccreistert descriptions
for the seme 5 plants. The primery ciffererce i1s for South
Teres. The paper emphasizes QA/CC Sreercowns, corcrese, harrzsse
ment, €tc., and only mentions the O., rex report. (Orn tne other
hanc, the ED0's preparec -erarks focue &imcst ent rely cn the
Quecrex repor:.

Statement - NRC is plecing resicdents &t &1 cerstruction sites
more then 15% complete.

Paper - Page 2 of the SElY péner states iris has seer ccre.

Stetement - KPC enforcement posture "z¢ b tcughenet.

Paper - Page 3 of the SECY paper cteztes ~;'er pesTun
will contirue.

Statement - Constructior Assessmert Tezm irse ‘ore ere ciscussed
Paper - These inspecticns are recommsrcec &s an iritietive.

-
-

Statement - Construction Inspectior Srcgrar is being revised.
Paper - These revicions are CiSCLSSEC 8¢ &r

tetement - Sy
beingc concuctec.

Paper - SALF itse’f ‘s
ergoing program,

Steterent - The mctt e




3. Eiséussic:s, 11/19/81

a.

Statement - In Cormissioner Gilinsky's cpirior we shoulg desicr

plerts before buiiding therm.

Paper - This point is not éxplicitly discussed. It woulc be an
aperepriate subject for the lcng-term review.

E. Hezring, Moffett Subcommittee, 12/14/81

1. Chairman's opening stztement, 12/14/81

e.

Statenent - A new inspection progrem hes bezr irstitutec ‘or FY

8c.

Peper - Changes are in progcress anc cortinuing. Program revict
in FY B3 are recommencec &s an iritiztive,

. Ciscussions, 12/14/82

e.

Statement - The five exeamzle plerts are nared.
Paper - The paper discusses the same five riants &s examples.

Statement - In the Chairman's cpinion stencercizaticn is one c*
the iceas with the mest promise.

Peper - This subject is not ciscussed. [t w~oulc be an acprop=i
subject for the long-term review,

C. Fearing, Simpson Subcommittee, 2/22/82

1. Hearings, 2/22/82

2. Kammerer letter to Stafforc, 4/1/82, €c’iowup.

g.

Ty

Statemert - The NRC 1t eveluzting the initiatives in the EDC's

memo of 1/21/8Z to the Chzirmen,

Paper - Specific actions are now recomrences,

Statement - NRC is encouraging 'icensees tC perform thirc perly
$ sup:!

audits. NRC views INPC precrer & ere~ting but not sup-
planting NRC efforts,

o

R

| < af . . o “s e ¢ - - e 2 z
er » KRL an€ Industry nit et ves 2~C CesCridtlions &re
g <
S

e
onsistent with tris view.

o

cns
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P. Hezring, Ottinger Subcomrittee, 3/2/82

i

Kermerer letter to Ottinger, 3/1/82, responses tc cuestions

e'

Statement - FY B3 budget recuest incluces ebout &0 professicne)
staff and S200k for quality essurance. Accitiorel resourc
estimates would be premature while ascessing cpticrns for impreve-
ment.

Peper - Enclosure 2 states that the NRC current’y cevotes 1€
positions in HC to QA anc 28 positions in the regcicons to QA fer
construction reactors. These are the FY B3 numbers from the
Creirman's recent budget crosscut. The perer 2lsc states thet,
in the past, funding hes been gbcut $400k per vear. This
corresponcs roughly to what was expenced ir FY EZ anc what is
intended in FY 83 (aside from initiatives).

Statement - The NRC is evaluatinc the initietives in the ED0's
memo of 1/21/82 to the Cheirman,

Paper - Specific &ctions are now recommengec,

Statement - Specific evaluation criteriz for in‘<2tives have
not been ec” .oiished. Initiatives are deir: evaluatec for cess
effective impact.

Paper - Mo criteria are stated in the paper. !¢ cer be szic
thet the staff gener2lly consicerec cost-effectve impact ir
developing initiatives. '
Statement - Organizeitone] changes are being corsidered.

Paper - Such changes are now recommendec as an ‘ritiztive.
Statement - QA paper is schedulec for 3/31/82.

Paper - Timing of paper is not discussed.

Hearings, 3/3/82

e,

Stetement - Ar

im
hac & gap in its

ortant lesser “rom Diablc Cenver s that LRl
.

-
-
treatmers of cesigr.

Faper - Several initigtives adCress this ga:.



E.

Paper - The initietive ciscuccicne are consistert with the views
presentec.

Chairmar letter to Moorhead, &/16/EZ, followup.

2. tatement - Standercizet desicr helps CA anc Tack of 1t mekes CF
mere difficult.

Paper - This subject is rct c¢iscussed. It woulc be an epprepriete
subject for the long-term review,

b, Statement - Criteria for ircependent zucitors &re cescribec,

Paper - No criteriz eére ciscussec. The paper is not thet
detailed in this aree.

c. Statement - Applicants &re responsibtle for the sefety of their
plants. However, the NRC stz cetermires 3¢ that responsiblity
hes been met.

Paper - Page 2 of the SECY peper stztes that none cf the iritiztives
is intended to detract from 1icensee resporsibility.

on thirc parties ¢

d. Statement - Over reiiarce by apalicertis
rong epplicant involvement.

menage QA is nct &s effective &s st
Paper - This point is not explicitly aiscussec. It can be

_ considered implicit in the protlem statemeris where the imporiance
¢f managemen: comritment anc irtegretion of QF intc effective’
project manzgement teams are Ciscussec.

Keerings, Bevill Subcommittee, 3/22/€2

1. Hearings, 3/22/82

a. Statemert - Responsib‘lity remzins with plartis’ owners.
Paper - Fege 2 of the SECY paper stztes thet none of the fritfesives
is irtended to detract fro~ licensee responsibiiity.

L]
N

Kammerer letter to Bevill, 3/Z€7€2. followup

-

a. Statement - The NPC is evelueting the initfetives ir the L.U's
memc of 1/21/8¢ to the Cheirrar,

Paper - Specific ectiors &=e rias rellriencec.




Statement - The QA paper is scheduied for 3/31/82.
Paper - Timing of the paper is net giscussec.

Statement - Independent &udits strencthen ti1d
supplement NRC inspections. No pitfells have

Faper - The initiztives reflect tric view,

tatement - Independent audits oc not detracs ‘ror licensee

responsibiity.

Paper - Page 2 of the SECY paper siates iret rone
"o

f the
initizsives is intended tc getrect fror red

ibi14ty.

-

gt o
icensee respls

Stztement - NRC supporis the INPO program and will menitor arc
review it. NRC will design rew efforis ic ririmize dupiication
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scecuete independent review. ¢ ehe INPC progrer eppears effective

énc vigorous, it mey substitute ¢cr some NRC initiatives.

Paper - These views are reflecte¢ in the initiatives.

Seztement - INPO criterie coulc be usec D) théird party dugitors.
Paper - This is stzted in the incustiry fritéetive description.

Stetement - The staff will review INPC criteriz an¢ results ¢
achieve coordination. LIy

Paper - The industry initiative gescriptior stetes thet durirg
the tria] program the staff will review tre crize iz anc ctserve
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Kammerer letter to Ottinger, 3/1/B2, responses %o questions

a. Statement - FY E€2 budget recuest ircluces about 40 professicne’
staff and $200k for cuality essurarce. Accditionzl reso.rce
estimates would be premeture while assessing options for improve-

Peper - Enclosure 2 states that the NRC currentiy cevotes 1€
positions in HQ to QF anc 28 positions in the recicns to QA for
construction reactors. These are the FY E3 numbers €ror the
Chezirman's recent budget crosscut. The paper also states thet,
in the pest, funding hes been 2bcut $400k per year. This
corresponds roughly to whet was expended in FY B2 anc whet is
intended in FY €3 (aside from initiatives).

b. tatement - The NRC is evaluating the initietives in the EDC'

meme of 1/21/82 to the Chairman.

S

Paper - Specific &ctions are row recommended.

¢. Statement - Specific eveluation criteria for initiatives heave
not been established. Initiatives are being eveluetec for cost
effective impact.
Paper - No criteria are stated ir the paper. It cezn be s2ic
that the staff generally considerec cost-effective impact in
developing initiatives.

d. Statement - Organizeitonal changes are being consicered.
Paper - Such changes are now recommendec &s an initietive,

e. Statement - QA paper is scheduled for 3/31/82.
Paper - Timing of paper is not discussec.

Hearings, 3/3/82

&. Stetemert - An important lesson from Disblo Canyen is that KRC
had & ¢ap in its treatmer: cf design.

Paper - Several initiaztives accress this gar.
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o

mert - There was & generz. ciscussior of incepencer?
s, They are not necessariiy recurec fcr &l plarts.
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Paper - The initiative discussions zre ccnsistent with the views
presentec.
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Statemert - Stancardized desigr helps (2 znc Tack of it mekes QA
more ¢ifficult.

Paper - This subject is not discusced. It woulc be 2n epsrerriate
sutject for the long-term revi ew.

Statement - Criteria for incepencers &ucitors are cdescribec.

Peper - ho criterie cre discussec. ne parer
detziled in thic &aree.
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tatement - Applicants are responsitie for the sefety of their
plarss. However, the NRC st cetermires °F that ressonsibisty
hes been met.

Peper - Page 2 of the SECY paper states thet none of the iritiatives
is intended to detract from licersee resporsibility.

sztement - Over reliance by aopiicents cn thirc pariies t¢
nenege QA is nct as effective &s sirong ecplicent frvolvement,

Paper - This pcint is net explicitly ciscussec. It car be
considered impiicit in the protle™ statemeris where the importance
of rmenagement commitment anc integraticn of QA intc effect ive ‘
preiect ranagerert teams are cf <CU=sec

Bevfil Subcommittee, 3/22,/8%

1. HKearines, 3/22/82

é.

<. An

é.

Statemert - Responsibility remzirs with plests’ owners.

-

Feper - Fege 2 of the SECY paper stetes ° r
ie ‘rtended to cetract from licersee resporsib

erer Jeteer to fevill, 3/26/8C. L7 lowus
Stacerert - The NRC is evalugting sne “ritetives 4r tne EDC'S
me~: ¢f 1/21/8%Z tc the Chairrmarn,

Pener - Specific aCtions &ve riwm relOMrencel.
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b. Stetement - The QA paper is scheculed for 3/31/82.
Paper - Timing of the peper is not discussed.

¢. Statement - Independent zudits strergthen utility QA anc
suppiement NRC inspectionss No pitfells have beer identifiec.

Faper - The initigtives reflect this view,

€. Statement - Independent aucdits dc nct detract ‘rom licensee
responsibilty.

Peper - Pace 2 of the SECY peper stetes thet rone of the
initietives is intended to deirect fror licensee respersibility,
€. Stztement - NRC supporis the INPC program and wil® menitor anc
review it. NRC will desigr new efforts tc minimize cduplicaticr
and overlap, to take advantage ¢f INPO while still providing
ececuate independent review. If the INPQ pregrer eppears effective
and vigorous, it may substitute for some NRC iritigtives.

Paper - These views are reflectec in the init ztives.
f. Statement - INPQ criteriz coula be usec by third perty aucitors.
Paper - This is stated in the incustry initietive description,

g. Statement - The staff will review INPO criteric anc results tc
achieve coordinatiorn. -

Paper - The industry initiative description stetes thet during
the trial program the staff will review the criterie anc cbserve
some evaluations.
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POLICY ISSUE

The Comis{Nwptation Vote)

William J. Dircks
Executive Director for Operations

ASSURANCE OF QUALITY

To inform the Comrission of staff initiatives approved

within the authority of the Executive Director for Operatiors,
to improve the assurance of quality in the design and con-
structior of nuclear projects; and to obtain Commission zoproval
to pursue revisfion of the NRC's statutory authority to allow
implementation of a system of designated representatives
analogous to the system employed by the Federal Aviation
Administration.

The complexity and extent of problems that have been
{dentified In the past few years at 5§ of the 32 units now
under active construction have caused concern regarding the
quality of the design and construction of nuclear projects.
These problems include nonconforming structural steel welds
at Zimmer, sefsmic design errors at Diablo Canyon, inadequate
sofl compaction at Midland, voids in concrete structures at
Marble Hi11 and design deficiencies at South Texas.
Enclosure 3 summarizes recent experience at each of these 5
projects.

Analysis of the experience at problem sftes has resulted in
the classification of three primary problem areas: failure
of the project management team to grov1do adequate management
controls to prevent a significant brezkdown in quality from
occurring; failure of the owner's quality assurance pregram
to detect the breakdown in a timely manner and to obtain the
appropriate corrective action; and failure of the NRC's

.programs to recognize the true extent and nature of the

problems.

The first two problem areas are fundamentaII{ derived from
& lack of total management commitment te quality at the
nuclear projects inception. This lack of commitment has
been exacerbated by the lack of understanding “ the role
of quality assurance in :rojcct management and .he lack of
total understanding of what 15 required by personnel at 21]

levels of the process. FOM-‘“’ZQ?O

CONTACT: E. L. Jordan, IE M[S

497-4848
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The third problem area is two-fol¢ in derivaticn. Historically,
the NRC's licensing and construction inspection programs

have not sufficiently examined the project management

controls at sites under construction, but have beer oriented
towards establishing adequacy within major technical and
functional areas, e.g., concrete, electrical, etc. The
systematic assessment of management performance and evaluation
of a1l other available information have not received the same
level of effort as operating sites. Second, previous NRC
programs have not addressed design quality as specifically

and extensively as other areas.

In response to the breakdowns in qua!it; ard quality
assurance, the Chairman in a November 27, 1981 memorandum
directed the staff to determine various approaches that
could be taken to strengthen quality assurance, and to
provide the Commission a preliminary evaluation of the
approaches that appear most prouis1ng. On January 29, 1982
the staff briefed the Commission on {nitiatives that
appeared to merit further consideration. Industry representatives
from the Institute for Nuclear Power Operations (INPog met
with the Commission on February 4, 1982 to present their
plans for improving the assurance of quality at plants
«nder construction. On July 15, 1982 the staff agzin
briefed the Commission on the actions taken to date and the
initiztives under consideration.

The staff has developed initiatives that should lead to
effective improvements in quality and quality assurance
programs. While many of these inftiatives require NRC

actions, the underlying principle in their development has

been that the ultimate responsibility for quality and

safety remains with the nuclear industry, and ncne of the
fnitiatives are intended to transfer this responsibility

to the NRC. The initiatives are desfgned to establish
additional confidence in the quality of dcs1?n and construction
activities and improve the management control of quality.

The initfatives are also designed to improve the NRC
capability to evaluate the implementation of licensee

programs. Complfance with NRC requirements for the quality
assurance program and its implementation 1s a major consideration
in establishing this confidence.

Although a resident inspector 1s now assigned to every site at
which construction 1s more than 15 percent complete, the N3
fs 1imited in 1ts abi11ty to assure compliance with all NRC
requirements because of the l1imited inspection resources.

The staff recommends implementation of & system of designated
NRC representatives (analogous to the FAA system) to extend
1ts inspection resources.
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During the development of the initiatives presented in
this paper, several additicnal actions were considerea.
Khere we were not able to establish an adequate basis to
initiate additfonal actions at this time, further stucy is
warranted. A long-term review will be conducted, utilizing
knowledge within and outside NRC to evaluate the merits of
additional actions, monitor the outcome of ongoing industry
and NRC initfatives and initiate chan?es in pregram direction
as appropriate. This review will satisfy the direction
provided the MRC 1n an amendment accepted by the House and
Senate conferees in their ioint consideration of the NRC's
FY 82-83 authorization bi11,

-
Some of the actions considered and endorsed by the staff
are assocfated with ox1st1n? agency programs. The followup
of allegations s an essential part of the NRC's {nspection
program, and is an effective extension of inspection resources.
Allegations provide an opportunity for non-NRC personnel to
enter potentfal prublems into the NRC's problem correction
chafn. The principal object ve of the resultant NRC {nspection
effort 1s to obtain sufficife t information through independent
in-depth examinations to est.olish the significance of the
particular allegation and tc affect corrective action commen-
surate with 1t's sign'ficanc®. To encourage and provide
personnel an opportunity to ake an allegation, NRC inspectors
wesr hard hats that uniquely fdentify them. The resident
inspector's office has 2 to\ophono answering device for 24-hour
response to callers, and the telephone numbers of the resident
inspector and NRC regional office are 1isted in the local tele-
phone directory. Effective October 12, 1982 NRC postings at
the site will {dentify the legal protection afforded people
who provide allegations.

With respect to enforcement, the NRC has sufficient authority
to take appropriate enforcement action for inadequate
aua1ity assurance. The opti~ns extend over a broad range

rom meeting with a 1icensee, notices of violation and
civil penalties to 1ssuance of orders for modification,
suspension or revocation of licenses. The staff intends to
continue to take strong actions in response to significant
quality assurance breakdowns and has expressed this intention
in the enforcement policy.

Current rules are not specific on whether or not a licensee

or permit holder 1s required to notify the NRC of changes to

the quality assurance program description previously accepted

by the NRC 1n the Safety Analysis Report (SAR). Additionally,
current regulations do not explicitly réquire licensees or

permit holders to implement the accepted NRC SAR quality assurance



The Commission ol e

program description. Rulemaking actfon is currenily in progress
which will clarify the NRC staff position regarding the types
of changes to the 1icensees' and applicants' quality assurancs
program descriptions that can be made withcu* informing the NRC
and clarify, in the regulations, the requirement to implement
the accepted quality assurance program description.

Actions have been inftiated at near-term oporntin? license
facilities to improve staff confidence in the quality of

design and construction activities. These actions include

self evaluations by 1icensees, and in most cases, an independent
design review. The l1imited experience to date with the
i{ndependent desfgn reviews conducted at LaSalle and San

Onofre (Enclosure 4) includes the identification of numerous
deficiencies (nonconformances with the original specifications),
which have required reanalysis. Relatively few of these
deficiencies have required hardware changes, and to date,

none of the deficiencies identified would have prevented
safety-related components, systems, or structures from
performing their intended function.

The inftfatives in this paper are directed toward reactor
facilities not yet 1icensed for operation. At this time,

the staff concludes a reasonable basis for not backfitting
these inftfatives to opcrat1n? reactors is provided by

rrevicus reviews of the facilities, their operating history,
extensive startup test ‘ro?rans. and the reviews and upgrades
in response to TMI and Bulletin acticns. Further consideratior
w11} be given to operating reactors as part of the long-term
review.

The initiatives summarized below have been approved within

the author1t{ of the Executive Director for Operations.

The staff will continue those actions that are already underway
and implement the remainder of the initfatives as soon as
practicable. Each {nitfative s described further in Enclosure 1.

® Measures at Near-Term Operating License Facilities

The NRC will continue to employ the measures currently in
use to establish confidence in the quality and effectiveness
of utility quality assurance programs at near-term operating
1icense facilities unti]l other NRC or industry programs are
capable of grovid1ng this confidence. These measures
include applicant self evaluation, independent design

review and regional evaluations.
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® Industry Initiatives

The NRC will continue to interact with INPO in its
development of industry initiatives, measure their effective-
ness and adjust the correspending NRC actions to provide

for effective use of both fndustry and NRC resources.

¢ Construction Programs

The NRC will increase the resources allocated to the
inspection of reactors under construction by an additiona)

0.3 (FY 83) and 0.5 (FY 84) staff years per unit under
construction,

The NRC will complete development and implement planned

revisions to enhance the effectiveness of {ts construction

{nspection procedures. |
|

The NRC will complete development and implement its

program for construction assessment team inspections at
selected facilities to provide a basis for evaluation of

the management performance essential to quality construction.

The NRC will complete development and implement the
integrated dosign inspection process to assess the quality
of design activities including examination of as-built
configuration at near-term operating licensee facilities.

design and construction deficiencies by computerized
analysis of information reported by vendors, construction
permit holders and NRC 1nspectors.

* Management

Quality management seminars for top leve! managers with

vl faci11ties under design and construction should be sponsored
by industry. The seminars would focus recent experience of
selected managers and recognized experts in the des‘gn and
construction of nuclear projects.

|
|
|
The NRC will expand 1ts capability to identify generic

The NRC will request that each utility with a facility under
construction reevaluate 1ts quality assurance program and
implement improvements in areas where the evaluations {dentify
4 need.

The NRC will take actions to improve the enforcement of
cxist1n? standards for qualification of quaIit{ assurance
and quality control personne! and pursue establishment of a

system of third party qualification and certification for
such personnel.
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The NRC will ccntinue to explore with labor and other
organizations, potential methods and incentives to assure
quality in design and construction related production
activities.

® Long-Term Review

The NRC will commence a long-term review for continuing
evaluation of quality and quality assurance problems
related to desfgn, construction, testing and operations,
and potential solutions to those problems and their {mpact
on the adequacy of NRC quality assurance policies and
programs.

® Quality Assurance Planning and Evaluation

The NRC will make organizational realignments to combine
within a single organization the functions of research,
standards development and {nspection program development,
for quality assurance at reactors. The licans1n? function
will remain in NRR unti] the current backlog of 1 censirg
actions 1s completed.

The Office of Inspection and Enforcement {s designated
Tead office with responsibility for development of NRC
policies and programs for quality assurance and for
implementation of the quality assurance fnitiatives.

The following staff recommendation 1s providod for Commission
consideration and approval,

® ignated R ntatiy

The NRC should pursue revision of 1ts statutory suthority

to allow {mplementation of a system of designated rngrtscnta-
- tives analogous to the system employed by the Federa

Aviation Administration.

The staff has developed resource estimates and implementation
schedules for the new inftfatives. The resource estimates,
implementation schedules, and staff responsibilities for
implementation are discussed 1n Enclosure 2. The staff
responsibilities are assigned consistent with the
organfzational realignment. The resource estimates to
implement the initfatives are consistent with the NRC FY
g:;ll budget. The NRC resource estimates are summarized

ow.
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1. Estimated NRC Staff Resources

25 staff years new effort in FY 83
24 staff years new effort in FY 84

2. Estimated NRC Contractor Resources

$2.2 mi1110on new effort in FY 83
$1.4 mi111on new effort in FY B4

Recommendation: That the Commission approve the staff proposal as
summarized above.

G- EL

ircks
Executive Director for Operations

Enclosures:

1. Inftfatives

2. Resources, Schedules and Staff Responsibilities

3. Examples of Recent Quality Assurance Problems

4. Independent Design Review for Near-Term Operating
License Facilities
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:he Secretary by c.o.b. Wednesday, September 8, 1982.
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Enclosure !
INITIATIVES

I. Introduction

The Commission has considered quality assurance to be a key factor in the
design, construction and operation of nuclear power plants for many years.
Proposed versions of the General Design Criterfa used in 1967 recognized
the interest in quality assurance. Appendix B to 10 CFR 50, published in
June 1970, described mandatory cr:.erfa for acceptable quality assurance
programs for :afot¥-rnlotod features.* Subscquontl{. a number of national
standards and regulatory guides providing additiona guidance have been
issued to upgrade quality assurance programs. In the 1973 time frame, the
Atomic !ncn{ Commissfon expended major effort to comupuu to industry
the framework, e.g., plans, procedures, organizstion, of a quality assurance
program that would be acceptable to AEC. This framework is reflected in
current quality assurance programs that have been approved by NRC.

I1. bl n

Examination of the groblons that have been {dentified recently indicates
that the fundamental cause of most design and constryction deficiencies is
the lack of total management commitment to quality. This lack of commitment
has been intensified by the lack of understanding of the role of quality
assurance in project management and the lack of tota) understanding of

what 1s required of personnel at all levels of the process.

ine owner's project management team 1s responsible for the overall planning
and management of the design, construction, and testing of the nuclear
power plant. If the senfor managemen® has a strong commitment to quality,
and 1f that commitment {s imbued in a capable project management team,

then the subsequent actions of this team will communicate that commitment
to a1l involved parties. The project management team communicates and

¥AS used Tn this paper and defined in Appendix B, quality assurance comprises

a1l those planned and systematic actions necessary to provide adequate confidence
that & structure, system, or component will perform satisfactorily in service.
Quality assurance includes quality control, which comprises those quality
assurance actions related to the physical characteristics of a material,
structure, component, ar system which provide & means to control the quality of
the material, structure, component, or system to predetermined requirements.
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obtains through contractural and procedural arrangements with the desigrers,
fabricators, and constructors a level of quality commensurate with the
owner's commitment. The commitment to cost and schedule must be properly
balanced with quality through these contractual and procedurs] arrangements.
For example, 1f the constructor earns contractual credit strictly with the
schedule of physical installation, the message from project management is
production. On the other hand, 1f earned credit {s commensu-ate with the
schedule of owner accepted, adequately documented installation, the

message 1s quality production. The latter case provides the proper
incentive for getting work accomplished right the first time. This is

then reflected in the policy and procedural direction to the various
organization sub-tfers,

Similarly, the role of quality assurance in the project management team is
determined by the senfor management's commitment to quality. Proper
implementation of the quality assurance criteria 1s an important elemert
in successful project management. However, quality assurance programs
canrot substitute for poor project management or a lack of commitment to
quality. Qualfty assurance must be an integral part of all of the project
planning and management 2ctivities from the projects inception, and its
role must be communicated and fully understood by all participants in the
design and construction process (from senior management to the craftsman),
For example, 1f the inspection function 1s planned and conducted as an
integral part of physical installation activities, then early detection
and correction of procedural or other inadequacies will result in enhancing
quality, coct, and schedule. A1 participants must be adequately trained
to understand and obtain these benefits.

Weaknesses in the existing approach to assuring quality are apparent. They
are evidencad by the frequency and severity of design and construction
deficifencies, and by the faflure or delay of industry and NRC recognition
of the extent and nature of the breakdowns,

Previous efforts by the NRC to assure program content and structure have
not been balsnced with comparable efforts to assure successful program
~implementation. The NRC's 1icensing and inspection programs have not
sufficiently examined the project management controls at sites under
construction, but have been oriented towards assuring the adequacy within
major technical and functfonal areas, e.g., concrete, electrical, etc. The
systematic assessment of management performance and evaluation of all available
fnformation at construction facilities did not receive the same level of
effort as operating sites. Previous NRC programs have not addressed design
quality as specifically and extensively as other areas.

In sum the fundamental 1ssues can best be characterized as the lack of

total mansgement commitment to quality and the uncertainty in 1ndustr¥'s
and NRC's abil1ty to detect and correct the resulting deficiencies. The
need to resolve these 1ssues 1s the basis for the following Inftfatives.
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I, Initiatives

Al

Measures at Near-Term Operatina License Facilities

For those plants in the Near-Term Operating License (NTOL, status,

the NRC has implemented three interim measures to provide additional
confidence that required guality assurance programs have been successfully
implemented and conglctod during the design and construction of the
nuclear facility. '25¢ messures will be continued until replaced by
adequate industry programs or permanent changes in the present NRC
program,

1. Self Evaluation

An applicant for an operating 1icense will perform a comprehen-
sive self evaluation of the effectiveness of the quality assur-
ance grogran for dcsisn and construction. This requires an
overall description of the project's quality assurance program
for design and construction. The self evaluation is a survey of
the overall quality assurance program. The survey w' 1 describe
the development and history of the program, managemer : involve-
ment, audits, reviews, significant problems and corre. tive
actions. The NRC staff reviews the self evaluation :-d provides
the results of 1ts review to the licensee. Additions' work,
such as corrective actions or further audits, may be equired in
particular areas. In addition, the Chief Executive (/ficer or
his designee 1s required to certify that the facility has been
designed, constructed, and tested in accordance with the Final
Safety Analysis Report and other licensing commitments.

2. Regfonal Evaluation

On each new operating 1icense, the NRC staff considers whether
there 1s a need for odd1tionaf inspections of selected areas
based on an evaluation of the project's inspection and enforce-
ment history. This assures consideration of the neec for a
better assessment of performance in potentially weak areas. The
project's inspection and enforcement history 1s evaluated with
particular attention to the significant problems that have been
noted at other construction sites. Other information considered
fncludes known problem areas, results of NRC {nspecticns and the
Systematic Assessment of Licensee Performance program, and
problems noted elsewhere with the same contractors. Additiona)
inspections are performed as warranted in potentially weak
areas.
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3. Independent Design Review

Based upon results of the self evaluation and regional evaluation,
an applicant for an operating 1icense may be requested to have

an independent design review conducted. The criteria for
determining which facility, and the scope and extent of the
design review also include the combined nuclear experience of

the Ticensee, architect-engineer, and contractors. The review
provides *n evaluation of the quality of design based on a
detailed examination of a small sample. The staff .specifies a
sample area |€propr1|to to the particular project. For LaSalle,
the mechanical and structural loads on the residual heat removal
system under blowdown and operating basis earthquake conditions
were specified. The independent review addresses programmatic
areas, e.9., classification of systems and components, design

and verification records, interface control and interdisciplinary
review, consistency with FSAR, nonconformances and corrective
actions, and audit findings and resolutions. The review includes
verification of specific design features by independent calculations
and comparison of installations against as-built drawings. The
NRC staff reviews the selection of the independent review
organization and the plan before implementation, audits the work
in progress, and reviews the results.

Industry Inftiative

The industry initiative 1s not an NRC staff g;oposal. but a program
that the industry 1s presently developing. e NRC staff 1s moni-
t:;1ng this program in order to take best advantage of the industry
efforts,

The Institute for Nuclear Power Operations (INPO) 1s developing
criteria which will be used to evaluate ?uniity assurance for design
and construction, As with the existing INPO criteria for plant
operation, they will be based on "best practice,” rather than minimum
standards of acceptability. Licensees will use the criteria for
self-initiated evaluations (which can be performed either by an
independent group within the utility or a contractor). The self-
fnitiated evaluations will be submitted to INPO by the end of 1982,
During this trial process, the NRC staff will be inv.lved by review-
ing the criterfa and observing some of the evaluations. Details of
the staff involvement have not yet been developed.

The industry will decide, by early 1983, on the direction of a
continuing program. At present, the primary alternatives appear to
be: INPO will either begin conducting quality assurance evaluations
at individual construction facilities, or a form of self-initiated
evaluation will continue, ' '
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INPO 1s 2lso conducting management workshcps (May 198C, September
1981 and October 1582) with utility chief execut‘ve officers and
plant managers in an effort to strengthen the uti’ity commitment to
safe operation. NRC will cocrdinate fts quality management seminars
(Enclosure 1, Sectfon D.1) with the industry efforts.

C. Construction Inspection Program
1. Procedure Changes

The NRC does not have sufficient inspection resources to fully
implement all of the existing procedures in the reactor construction
inspection program. The FY 83-84 NRC budget allocates an additional
0.3 (FY 83) and 0.5 (FY 84) staff years per construction project

to execute the construction inspection procedures. The staff is
presently revising the individual inspection procedures for the
varfous technical disciplines to better match the budgeted resources.
The main goals of the procedure revision are: (1) to facilitate
performance of the procedures by resident inspectors with reduced
input from regional-specialist inspectors; (2) eliminate redundancies
in the procedures; (3? reexamine scope or frequency of some
inspections based on Timitations on inspector resources; and

(4) shift emphasis of {nspection from record review to observation
of work. This staff effort 1s continuing. The first series of
revised procedures which cover inspection of mechanical systems are
in the final stages of 1ssuance.

2. n ction A sment Team In {on

This Inftfative will extend the concept of the NRC's Performance
Appraisal Team (PAT) 1ns?cct1on program for operating reactors
to about four selected plants under construction per year,

This initfative was directed by the Cormission 1n response to
SECY 82-150 dated April 8, 1982, "The Performance Appraisal Team
(PAT) Inspection Program.®

The procedures for performing management control inspections at
nuclear construction sites were revised by the staff in 1981,
The procedures covered 1icensee management performance in the
following construction areas: Quality Assurance, Design Controls,
Project Management, Construction Controls, and Procurement
Controls. During 1981, efght trial {nspections were performed
gg regional-based inspectors usin? the revised procedures.

ese inspections were effective in {dentifying management
control problems not fdentified by the routine fnspection
program. The manpower demand 1n these eight inspections caused
the lo’1onc1 Administrators to defer further pe-formance of this
type of inspection, '
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The Construction Assessment Team inspections to be initfated by

the IE staff would be similar to the construction inspections
performed previously by the Regional Offices. A team of approximately
six individuals with skills in the various areas to be inspected,
including contractor perscnnel with appropriate backgrounds,

will visit the selected construction site for two to three

weeks. Additional site visits will be scheduled {f necessary to
collect additional information or clarify inftia)l observations.

The first site inspection has been tentatively scheduled for
Bellefonte in September/October 1982,

The construction assessment will complement the integrated

design inspection. The latter is focused on a narrow area of
technical inspection, while the construction assessment s

designed to assess the broader programmatic controls. Like the
integrated design inspection, the scope of construction assessments
will be modified to be responsive to unique conditions at a
particular facility.

3. Integrated Design Inspections

The objective of this initfative 1s to expand NRC examination of
quality assurance into the design process. The staff is developing
an inspection approach which provides a comprehensive examination
of the design development and implementation for 2 selected

system and structure on a given project. This evaluation will
encompass the total dosign process from the formulation of
principal design and architectural criteria througn the development
and translation of the design and its revisfons. It will

conclude with onsite verification on a sampliing basis, ef the
design of the installed system and structure. This inspection

will integrate and augment selected activities of NRR, IE, the
vendor inspection program, and the fonal office. following
development of the evaluation methodology, the staff will

conduct & trial inspection with contractor assistance. Subsequent
inspections will be performed with a substantial amount of
contractor assistance. The results will be provided to the
appropriate regional and headquarters offices to be used as

input to the overall NRC assessment prior to issuance of the
operating license.

The evaluation will be a multi-disciplined review that will
address areas such as mechanical, electrical, structural,
instrumentation and control. The evaluation will include
checking sample calculations, however, the emphasis will be
on the systematic management of the total design process. The
procedures to implement this approach are presently under
development. A discussion of the conceptual Togic necessary
to evaluate the design process follows.
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The evaluation will start with development of a logic or flow
network of the design process. Each functional entity within
the design organization will be {dentified. For each of these
entities, internal and external design interfaces which inv.lve
transmittal of design information will be specified. From this
network, critical design areas or areas with the least tolerance
for error will be identified. Within each of the design entities,
the specific procedures for the verification and transmittal of
design information will be reviewed for conformance with the
overall quality assurance program, and to identify specific
weaknesses in the design process. Based on the results of the
procedure review and the {dentification of critical design
areas, a specific sample of the system and structurewill be
audited., Criterfa will be preestablished for expanding or
terminating the audit when problem areas are identified.

In examining a system or structure and 1ts specifications, the
review will focus on topics such as:

Validity of design inputs and assumptions.
Validity of design specifications.

Validity of analyses.

Identification of system interface requirements.
Potential synergistic effects of changes.
Proper component classification.

Revisisn contrel.

s z Documentation control.

1) Verification of as-built condition.

TFury A ONOD

The scope of the evaluation can be modified to be responsive t¢
unique conditions for a particular facility, or known or suspected
generic problems. This approach will examine all facets of the
design management process for a limited sample.

valuation of Reported Inf ion

Improvements are planned in the current program for systematic
review of information pertaining to design and construction
quality that 1s now rtgortcd pursuant to 10 CFR 21, "Reporting

of Defects and Noncompliances,* and 10 CFR 50.55(e), “Construction
Deficiency Reports." This pro?rnn would have objectives similar
to those of the Office for Ana {sis and Evaluation of Operational
Data (AEOD) for nuclear power plant operations. Computerized
diagnosis would be used to enhance identification of relationships
that may not be evident {n the manual screening ‘hat {s done now.
No expansion of reporting requirements 1s currently planned but
revisions are expected to facilitate computer input of key
information. ‘ ’
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Pesignated Representatives

Federal Aviation Regulations (14 CFR 183) prescribe the requirements

for the issuance of designations to private persons 1o 2ct in the

capacity of FAA representatives {n the examination, inspection and

testing necessary for the {ssuance of aircraft certificates by the
Administrator. Nominees meeting the requirements for appointment are
authorized to represent the FAA in determining the compliance of aircraft,
aircraft components, and their repair or alterations with the requirements
of the Federal Aviation Regulations. They serve as direct representatives
of the FAA in the performance of duties and are guided by the same
requirements, {nstructions, procedures and interpretations as FAA
employees in the perfurmance of those duties. These programs {nclude

the Designated Manufacturing Inspection Representative (OMIR) and the
Designated Engineering Representative (DER§. The DER represents the

FAA in helping to determine that the aircraft design complies with the
relevant requirements of the regulations and the DMIR represents the FAA
in certifying certain product and manufacturing functions. These
designations are effective for one year but may be renewed for additional
periods of one year.

A similar technique of u=ing the designated representatives would be
useful to the NRC {nspec-ion effort. It would increase the number of
{nspectors available to implement the {nspection program by providing

an immediate source of c.alified experienced personnel. Using designated
NRC representatives v cneck key aspects of the design, fabrication and
construction of a plant at the specific time increased inspection effort
{s warranted, would significantly raise the NRC's confidence level of
quality assurance {n nuclear power plants. For example, during the
proopcrutiona\ and startup testing phases of 2 plant, designated
representatives could provide the additional inspection effort so that

all tests are monitored rather than a selected few. Increased inspection
effort could also be lgpl1od at preblem construction sites without having
to reduce the routine evel of inspection effort at other construction
sites. Under a statutory regime and regulations 1ike those of the FAA,
NRC could ensure that t e designated representative would not be subjected
to harassment as he would be under the same protection as NRC employees.

The aviation industry uses holdpoints in the manufacturing process that
require inspection and certification by an FAA inspector before the process
can continue. The designated representative, provided by the aviation
1ndustr¥ and acting for FAA, can provide that certification when required,
which allows the process to continue without delays. It 1s therefore an
advantage to the avietion industry to provide designated representatives
and prevent costly delays in their marufacturing process. There is no
analogous situation to that process at nuclear plants. There are no
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preestablished holdpoints (other than CP and OL Yssuance) in the
construction or operztion of a nuclear plant that require NRC approval
before the process can continue. Therefore, for the designated
representative program to be successful for the NRC, program incen.ives
would have to be developed to encourage the utilities to support the
program.

Under the Atomic Energy Act of 1954, as amended, and the Energy
Reorganization Act of 1974, as amended, as well as other pieces of
legislation, the Coomission does not have the authority to designate
1icensee personnel as inspectors in a manner similar to the Federal
Aviation Administration's authority under 1ts legislation and
regulations (see 49 U.S.C. 1355, 31 U.S5.C. 483a, and 14 CFR 183).

The FAA has the authority to issue designations to provide persons

to act in the capacity of FAA representatives while remaining in their
original employee status as far as receiving pay. To act in a similar
way the NRC would have to have the Atomic Energy Act amanded ana would
have to promulgate regulations based on this amendment.

The staff proposes to pursue the statutory changes necessary to impiement
2 dn:} nated representative program and to continue cevelopment of prograr
specifics.

E. Management

1., Mamszemens 3nd Quality Improvement Programs

The objective of this initiative s to improve attitude and
performance throughout all levels of licensee and contractor
organizations. The problems that have arisen at construction

sites are closely associated with management attitudes and
practices. Quality in design and construction is 1nvar1ob1{
associated with the highest level of management being totally
committed to quality. Senifor managers are personally committed

and are unrelenting 1n their demands on their staffs and contractors
for a similar commitment.

The NRC will cooperate with industry 1in sgonsoring a continuing
series of seminars in which top level nuclear managers can
communicate the advantages that can be gained through strong
management involvement in their own QA programs. The seminars
will be conducted with assistance from independent quality
professfonal, utflity and contractor representatives and the
NRC. The seminars will be highlighted by the participation of
managers from utilities which have experienced serfous quality



- 10 - Enclosure 1

assurance preblems and those which have managed highly successfu)
programs. The independent quality professionals will convey the
improvement principles and techniques of implementation. The
utility and contractor representatives will fdentify incentives
for defect prevention based on direct experiences. The expected
outccmes of these seminars will be recognition on the part of
1icensee and contractor management that positive fncentives and
benefits are achievable through enthusiastic implementation of
aggressive quality assurance programs. While this initfative is
directed to facilities under construction, participation by
facilities in testing and operation will be strongly encouraged.

10 CFR S0, Appendix B, Criterion Il requires each utility to
regularly review the status and adequacy of 1ts quality

tssurance program. The extent and nature of the recent breakdowns
in quality assurance programs have indicated that this review

has not been effective in maintaining an adequate quality
assurance program at several facilities under construction,

Each utility with a facility under construction will be requested
to reevaluate its quality assurance program, and to implement
improvements in areas where the evaluations identify a need.

Each utility should identify a senfor executive with cverall
responsibility for the evaluatior and implementation of the
necessary improvements. The NRC will monitor the evaluation

and implementation of the necessary improvements. It {s expected
that improvements in the cuality assurance program will incorporate
actions such as those 1isted below.

(a) Conduct training sesscns for its personnel involved in
dosi?n and construction. These sessions should emphasize
the importance of each individual's contribution to ensuring
quality and the enhancement to the cost and schedule goals
which can be achieved with a positive program. The result
of these sessions would be to get supervisors and employees
in the habit of talking positively about quality.

(b) Provide better evaluation on a routine basis of status
reports to detect both trends and current nonconformance
problems. Based on this information, meaningful corrective
actions can be promptly taken to prevent recurrence of both
the specific problems and the root cause. The result would
be defect prevention as a routine part of the operation.
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(¢) Provide feedback on the achievements of the cuality assurance
program, emphasizing the improverents from 211 {nvelved in
the program to maintain the concern and enthusiasm on the
project toward ensuring quality.

(d) Establish a system through which all parties are encouraged
to communicate Lo management the situations that make it
difficult for the employee to perform quality work. This
fnformation will be included in the system for taking
corrective actions. The result of this system would be
that employees know that their probiems can be heard and
addressed.

Qualification and Certification of QA/QC Personnel

A significant and prevalent problem in the construction of
nuclear power plants is the qualification status of personnel
working in the quality control and quality assurance areas.

Some utilities have waived, without suitable bases, the education
and experience requirements for these people. The NRC has not
s:;f1c1¢nt1y enforced these requirements through 1ts inspection
efforts,

Currently, various standards exist for the qualification of
QA/QC personnel, for example:

a) ANSI N45.2.6, Qualification of Testing & Inspection Personne)

b) ANSI N45.2.23, Qualification of QA Audit Personnel

c) ANSI N626.3 (Draft), Qualification & Duties of Personnel
Engaged in ASME Boiler & Pressure Vessel Code, Section III,
Division 1 & 2 Certifying Activities

(d) ASME Section III, Division 2, Appendix VII Qualification of
Concrete Inspection Pcrsonnoi

(e) ASNT, Certification of Level III Nondestructive Testing
Personnel

(f) AWS QCI-82, Qualification & Certification of Welding
Inspectors

NRC will direct more attention to the enforcement of the
existing standards for the qualification of QA/QC personnel.

Certification of personnel engaged 1n QA/QC inspections would
provide a cadre of industry personnel that have been qualified

to winimum standards and certified to have demonstrated inspection
capabilities.
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A program for third party certificaticn of Nondestructive

Testing (KCT) personnel 1s currently underway with coorcination
between the Electric Power Research Institute (EPRI), member
utilities, American Society of Nondestructive Testing (ASNT) and

NRC. The program includes devc!opfn? & standard written practice
for the qualifications of the level III NDT inspectors as well

as administering basic and method examinaticns and specific and
practical examinations in the respective areas of nondestructive
testing. A registry of personnel holding the required qualifications
and certification would be maintained by the third party organization.
Unsatisfactory performance would result in removal from the

registry through an established procedure. Programs similar to

this could be established n other areas such as welding, inspectors,
QA auditing, concrete inspectors, and laboratory testing personnel,

Formal certification of various levels of QA/QC personne! will be
g??:;gortd as part of the long-term review (Enclosure 1, Section

Craftsmanshi

The staff has initiated discussions with labor unions involved
in nuclear construction in an effort to explore the potential
methods and incentives to enhance the crafts role in assuring
the quality of construction activities.

Feedback from the labor unfons included the following points:

(a) Craftsmen are nit well informed of their role in the QA/QC
process.

(b) Contiruous rewo.k as a result of changes has a demoralizing
effect on craftsmen and effects the quality of the final
work,

(¢) Utilities and contractors have not provided adequate
training to craftsmen regarding quality.

(d) Utilities are not convinced that quality assurance is a
cost effective approach to construction. Labor perceived
the utilities to think QA/QC was a "high cost® {tem rather
than a "cost saving® tool.
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(e) Improved front-end engineerirg and procurement would reduce
the amount of change and rework.

(f) A Nuclear Stabilization Committee has been established with
representatives from labor, utilities and contractors to
improve relations between labor and management.

The staff proposes to continue these discussions as part of the
long-term review.

Long-Term Review

Long-term NRC quality assurance policies and programs will be based

on a review which assesses existing agency and industry quality
assurance activities in a broad manner and then recommends an integrated
Tong-term agency pian for quality assurance. Additionally, the

review will focus the viewpoints of varfous sectors of the public and
the regulated community. The review will be conducted by the NRC

staff and will include representatives from headquarters, the

regional offices, and consultants to the NRC.

The primary function of the long-term effort will be tec conduct a
thorough review of continuing quality and quality assurance problems,
and to propose solutions to improve the quality assurance programs

for design, construction, testing and operation. This review will
include a detailed assessment of the problems that develeoped at
facilities such as Diablo Canyon, South Texas, Midland, Marble Hi11,
and Zimmer. The object of this assessment will be to fdentify, ac
concisely as possible, specific problems that have occurred and their
root causes, particularly in the area of programmatic deficiencies. ,
Additfonally, the review will evaluate existing programs at facilities
which have programs that are functioning propcrl{ in order to fdentify
the positive aspects of those programs that should be applied ?cnerica11y.
Both this review and the review of programs at problem facilities will
involve site visits by the personnel performing the review.

Proposed solutions to ?oncric and plant-specific quality and quality
dssurance problems will be reviewed critically to determine whether

the recommended actions would actually resolve the {dentified problems.
The review will develop estimates of the qualitative and quantitative
value/denefit and impact/cost of proposed solutions, and ways 1n which
they should be implemented for operating plants, plants presently under
construction, or for plants to be constructed in the future.
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The House 2nd Senate in their current joint consideration of the
NRC's FY 82-83 authcorization bi11 have accepted in ccnference an
amendment which cirects the MRC to study ways to improve quality
assurance programs. Implementation of this review is consistent with
that direction,

G. Quality Assurance Planning and Evaluation

The recommencation to form a single organizational unit dedicated tu
the various aspects of quality assurance was made in a report prepared
for the NRC by Sandfa Labs in August 1977, entitled "A Study of the
Nuclear Regulatory Commission Quality ‘Assurance Program."* The
centralization of quality assurance functions has been one of
continual interest and now more than evar needs to be achieved.

The NRC presently views responsibility for quality assurance as
threefold: first, to determine the adequacy of the licensee's

quality assurance program description contained in the safety analysis
report; second, to ascertain that the licensee has established and
adequately implemented the approved quality assurance program and to
verify compliance with NRC regulations; and third, to cevelop the
regulations, standards and guides addressing QA in the design,
construction and operation of nuclear facilities.

The responsibility for these three functions is currently dividec
among three separate offices, NRR, IE and RES, with execution of the
inspection runction from five regional offices. These three functiona)
areas are not separate and discrete areas but are highly interrelated,
requiring continual interface. For example, the inspection experience
needs to be continually factored into the licensing effort, inspection
program development and development of reguiations and standards. In
addition, recent quality assurance issues (e.g., Ciab'y Canyon,

Marble Hi11, South Texas) have been highly reactive and have required
rapid NRC management attention and response from the three separate
offices for their varfous quality assurance functional areas,

‘Page 60, "A Study of the Nuclear Regulatory Commission Quality Assurance
'rogram,* NUREG-0321
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Tre functional quality assurance areas need to be realigned for the
following reasons:

(a) To more effectively utilize the 1imited staff resources and
expertise in cuality assurance engineering.

(b) To establish a more discernible policy and position cr ouality
assurance issues.

(¢) To establish unity of control and to provide both information
and coordination with industry.

(d) To bring together the licensing, inspection and standards
functions on interrelated issues.

(e) grov1do {ndustry a signa! that NRC management considers

quality a leading part of the NRC operation and of sufficient

{mportance to depart from the existing organizational structure.

It 1s recognized that most NRC activities are quality assurance
related and that the NRC review process is an interdisciplinary
function involving many organizational components. NRC headquarters
activities which relate to the development of MRC policy, rules,
standards and guides, and review and evaluation of the implementation
of licensee's QA programs are to be consolidated at this time. The
censolidation will occur in the Office of Inspection and Enforcement.
ine Iicensing function will remain in NRR unt11 the current backlog
of 1icensing actions 15 completed.
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Resources, Schedules and Staff Responsibilities

nuclear incustry currently expends substantial resources for quality
irance 2t power reactors. For example, about 7500 positions are currently
1ted to quality control and quality assurance on construction projects.

NRC Regional Offices devote about 130 gos1t1ons to inspection of power
:tors under construction and vendors. These inspections are concerned, to a
1t degree, with the effectiveness of the quality assurance programs in the
lous areas that are being inspected. This effort, which provides a measure
the overall effectiveness of the quality assurance programs, is the largest
nent of the NRC's efforts related to quality assurance at construction
jects. A smaller part of this inspection effort (about 28 positions) is
~owly directed towards inspecting the quality assurance programs.

1 broad sense, the headquarters offices also devote considerable efforts to
11ty assurance. In the narrow sense, they devote about 16 positions to

:ict professional work on quality assurance programs as follows: 4 positions
ansing; 7 positions inspection program (QA related) development and

2lopment of QA fnitiatives; 5 positions research and standards development.
1 of this effort can be considered applicable to construction projects.

contractor work has previously been at a level of about $400,000 per year
research/standards development in quality assurance.

estirated resources for the fnitfatives discussed in this paper are provided
Tables 1 and 2. These estimates are consistent with the NRC FY 83-84
get. They can be summarized as follows:

Estimated Industry Resources

(a) In FY 83 .
21) 280 man years new effort
11) 420 man years altogether

(b) In FY 84
ii) 310 man years new effort
11) 390 man years altogether

Estimated NRC Staff Resources

(a) In FY 83
§1) 25 staff years new effort
11) 46 staff years altogether

(b) In FY 84
21) 24 staff years new effort
11) 34 staff years altogether
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3. Estimated NRC Contractor Resources

(a) In FY 83
(1) $2.2 million new effort
(11) $2.2 million altogether

(b) In FY 84
(1) $1.4 million new effort
(11) $1.4 mi111on altogether

New efforts correspond to the new initiatives developed by the staff, i.e.,
those that are not already underway and well established.

Generally, acditional efforts are nct large in comparison to the resources alreaiy
devoted to QA. The improvements will come mostly from redirection cf existing
resources. NRC staff and contractor resources can be redirected as necessary
to accomplish the fnitfatives without dropping any plarned accomplishments
although the depth and schedule of some planned accomplishments will necessarily
oe affected. NRC staff responsibilities with respect tu developmert and

+ implementation of the inftiatives are indicated in Table 3. The schedules for
accomplishing the initfatives are provided in Figure 1.



TAAUR V0| 1INSISU0D Sad 120552 woy1adsey saeak §iens (48 A9) SO PUE (CU AJ) €0 1PUOL1IPPT we S23e301 v 136pnq 4w 4e-(8 40 (y)
S34RL|) JURd))|uBIS OR) O) papuncs auw s|ej0| -w
..uo.f IYN) SN IR I |u) ANNSApU) PUE Tyl SIYI0 ST (G A4S PIw U) bujuuibaq paonpas aq Aem nluoo.- S_u 4
‘WoOjje AR S|y
Sipas Ave SARIIP NOJIININSN0) PR AJ W) AjLInyS doup pur (G AF W) ASIEyS JRad BUSUD || O) PAIT|AS ST Ry 40) SaJew) )5 dunosay (|)

*Som

Goni 1 24 oIt wed e we -n-uwla—
T i Yo jeniea] T Bouesnssy A1) |enp
001 1o oSt L M} KI|Ay WID| BuO)
(N d)ysuems) jea)
vo w o (2 . 130s13g “°° w0 Ie) ) e,
¥o 0L oul (] o2 SEiwoug CC Juasabreeny
Le (1] 0 S3A))Rjuasauday pajewmisay
(P41 20 05¢ t ) VO| JPNL0 ¥| PI)I0UIY JO WOJIEN|EA]
i (| 60 we §t 2 0| )oadsu) wh|sag pajeinajug
9 w9 90 (FT ("M ] 90 SUO|)OadSN] T JUINSSISSY WO|]IN4)Sw0)
LAY o0l .:2...3... wiboag wo))dadsu)

TN Anshpey

.n—.&..‘ w|sag juipuadapu) - WiN
.3.'..3_.: (B0jbay - Wi
-n..l..c..-: IS - Wik

(oo )~ (wa avis)”  (a s#_:i.isiﬂ....._‘.....;q Tl IS T (e o) T SMILVILINE VO
1VEI0) IS A 1 SN0uE 12ve 1) in A1 Sh0K1
e "l i M
(1" T M.!..mlm.

-~

(S0 ) Man) Saa w1 iul Wi 390 S IM0Saw morimms e o . Aba



Avw sheyp w0y )ona)seo)

13343 3903 s3an1wpau) Ansapuy pue Juy saqio se
V9 A3 v Lydavys dosp pur (g 4y vy Ajdieys yead buj suad)y

“S3MB) ) Jued) g iubys omy 01 PIpuncs aue spejo)

) ()
€0 A1 PI® ) sujwuiboy padnpas 3q Avw swesbosd LT r.

WO IR ana sjy) adnpas

O PRIRLA s e ey S0 sajemyysa Oanosy (1

*S$3ilon

(11 l—:"uizu

Vor L 11 06l wee tJ
001 Lo 0s¢ L |
Yo
U 0 o (o
80 002 001 i oz
02 v §v
0s( 0 052 to
W i 60 008 L I €2
009 09 L ot b 0
TR 11 ol
0 " 12 L
81 ¥4 's o
0t e §'e 0
60 9t §2 ol
Coont §) 77 (wa iwiis) (91 ) ("novit §) (LT3 71719 R T )
Iwyin) Vi3 AU 1SNON| NING) 4ivis AU SNON,
pLT pLt JuN Jun
Mkl Tl

ab!—*-‘- SAIR vy WL 40) $8.4n05 oy 'Culouah

YoIvAleA) “ c Bdweanssy Ay

Rajaay mia) buo)

dyysvems)jes)
1905434 “*° woyyedp ) eny
soeibosy - Judmsbruey

SMInuIsauday pajews)sayg
YojIveIoju) pajsccey jo had RLLILEY
Lo d REL LTI TETS A LE T
SU0j Joadsy) - TuamssIssy o 1nu)sw0)
Sabuey) weivoay o) )dadsu)
M9 Aaysapuy
:-‘.»‘ Yy Juapuadapuy - WiN
:..8..3.-: (*ojbay - win
—3‘..3.-: 3 - W

SIALIVILINE W

- 2 dquy



1N Ml -0V 3
15155V M90343d-0V1 ) IS 1AV
W90 44 34
Q1AN-0vI) | 12345M1
OVAN-0VI YO1 1M
O13AN-0v1) AN 3 Wl
15155¥ QIMN-avI
1SiSSY H1A0-0v 15155V
WU 44 3d
MSS1-4013A 0 AN 3l
nIAN HIIAJN-Ov3) ¥0 11 koM
MIIAJS-OVIY 15155¥
S MU 0N W44 34 -0V
MIAN-UV ]I 15155y
o0 W T 110 wisw |

STV YO 405 SAILI9IS 005y Jes - ¢ Q)

UOLIENRA] T Bdumanssy A)jpen)

RajAdy Wit buo)

dyysuensyjes)

1305434 """ wopyedg ey

Ribosg CC Juedbeuey

S IrIvasasacy paivw) sag

YO| 1IN0 U] PIJIoday JO WOjIEN|eA]

SWO|1I905u] vb|sag patesbajug

SWO|10dsu] T JUINSSISSY UO| )INA)SUn)

SIURY) WRIB044 wo|)dadse)

MR Laysapey

PIjady ub)sag Juapuadapu) - W .4

vojienieay (vuoibay - Win

VopIenITA] SIS - WIN
SIARLVILINGE W



#1M puRaD

dpapagy bu)suad)) prixifeny

NOIIVRIVA] @O TWIMWId IWVENSSY ALTwR
AITATS Wudl S

diyswews) jua)

(wmwsay 0/¥0 10 NI )i

swesb0.4y 1ederansdiay 4) ) en) pue Jesmabeuny
10 PV

SMIIVINIS Tud 3 GIIWBIS)

o irnmju] pajsoday jO wo|ITRiea)
suny1adse| whisag paresbaeg

SU0| 10w EEI] JEIWS SISy WO|) IR See)
sabuny) 2imperesy

WESORS W01 1334SH1 w011 aw 1 Se0
ALVILING ARl See

ma) sy wbjsag 1vapuadapw|

vojienieay (rwojbay

el A4 6l A 266l .:
~» €« = o X v = x o = PRpp—— w w
3 3z = = 2¢]1%¢ 3% ¢ EEE1% )
S H g 3 -3 == T = mo
= n o - ~wE o2 - — £l = £
o 5 & m 23 b - w=
4 . | By - “ . -9 z‘ . ~ ~ ”.
»~ Bl - - .
d “ * o . It" u|| = . - g L
. . Quﬂ w - - - ” 'S
~ 2 S o & 5 . -
S < x > o 4 2
Al E > ~ - . ” EY m " -
ﬂ nla L ) o - > - >
o E 4 2 = - — o
o 3 J 3 ] - P { M
2 - “ H - Y
~ - - N -
o e
HpIRIuma ey 2100 pe) SIEE) PRI - A
Iuomio|aadp 2103 puy SIw)| paqsed - —
->——— — — —f
-— e ——— e — -—f
- — e — L
e e e———————————————— — — — — — — - — — — — — — =
M ————————————————————————————— D = = — — - ——— - = l
e . e - — - -
«*> - o e ol
- — - B
e —————————————————————————————————————————————— —— - - — e = 4
- 4
~ 4
- —4

S34)10) ) |u) Swenssy ANIPRG 205 winpads .y aunbyy

sl

Lad RALIALE I 1 L2

TIWS ISHIDI ) MIAve a0 Wil -WVIN IV SIeasy




ENCLOSURE 3



Enclosure 3

Examples of Recent Quality Assurance Problems

Curing the past few years, there have been serious Quality assurance problems
at nuclear power plants. Some examples are 1isted below:

1.

Marble Hil

In June and July 1979, NRC confirmed allegations of improperly repaired
concrete imperfections at Marble Hi11. The imperfections were generally
fdentified as concrete consolidation problems (honeycomb and voids), and
improper repair (patching) of these imperfections.

NRC inspections confirmed that:

2. An excessive amount of honeycomb and air voids had occurred. Approxi-
mately 4000 concrete patches existed.

b. In many instances these imperfections were improperly repaired,
and/or unacceptable materials were used for the repair,

€. Quality control records traceable to the repairs were efther non-
existent or inadequate.

d. Personnel responsible for such repairs were fnadequately trained and
supervised.

€. The iicensee was not in control nor sufficiently aware of the above
circumstances.

These events led to a halting of all safety-related work at the_site in
August 1979. Work was not permittea by NRC to resume unti) December 1980,
when the utility's quality assurance program and that of 1ts contractors,
had been substantially upgraded and the adequacy of completed construction
work had been verified.

Midland

Excessive settlement of the diese] generator building was cbserved in
1978. The unexpected settling was subsequently attributed to inadequate
&nd poorly compacted soil under the building. Other safety-related
Systems and structures were affected. NRC's investication determined
that design and construction specifications had not been followed during
placement of the soil fi1] materfals and that there was a lack of control
and supervision of the soil placement activities by the utility and its
contractors. Extensive rework has begun, and the cperating license
application {s currently being 11tigated before an NRC Hearing Board.
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Zimmer

Allegations received in January 1981 prcmpted an NRC investigation of
quality assurance problems at the Zimmer site. The investigation has
identified a large number of quality assurance related problems. The
majority of the problems identified focus on the ineffectiveness of
controls implemented by the licensee and its contracters for assuring the
quality of work perfcrmed. In that regard, numerous deficiencies have

been found concerning traceability of materials, handling of nonconfor-
mance, interface between construction and quality cocntrol, quality records,
and the licensee's overview of ongoing work.

An extensive review of the as-built plant is being performed. Limited
i{ndependent measurements were performed by the NRC in selected areas of
concern in an attempt to characterize the actual safety stgnificance of
these deficiencies. Although a few problems requiring corrective action
were identified, the majority of the tests and examinations discloszed no
hardware problems. The licensee will perform a ccmprehensive aquality
confirmation program and resolve {identified problems before an operating
license 1s {ssued.

South Texas

In response to allegations that QC inspectors were being threatened if
they reported unacceptable items during concrete placements, the NRC
initiated an 1nvest1?at1on through its Region IV Office in July 1977. Ten
1nvest1qat10ns of allegations were performed during the period July 1977

w NU'CMNGY &7/

The results of these investigations established that the allegations of
harassment, intimidation and lack of support of QC inspectors were sub-
stantfated. The investigaticn demonstrated shortcomings in the
management and that the impliementation of the QA/QC program at the South
Texas Project did not meet the standards required to assure that the
facility will be constructed to NRC requirements. Safety-related work
was stopped fn 1980. NRC allowed restart in designated areas only after
QA for that area was upgraded and verified by the NRC.

In January 1981, the 1icensee initiated a design review of those portions
of the engine2ring design work performed by Brown and Root, Inc. The
Quadrex Corporation assisted the licensee in this review. Briefly, the
Quadrex report fcund that Brown and Root failed to properly implement an
overall design consistent with the needs of a nuclear power plant. The
1icensee replaced Brown and Root with Bechtel Power Corpration as
architect-engineer in September 1981. NRC {s monitoring the performance
of Bechtel as they resolve the problems {identified in the Quadrex report.
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Ciatlo Canyon

At Diablo Canyon, the Pacific Gas & Electric Company (PG&E) providea
incorrect information to an expert consultant, who used the {nformation in
developing the seismic response spectra for the design of certain seismic
piping and equipment restraints. NRC fnvestigators have found that there
was a lack of rigor and formality in the procecures used for verifying the
accuracy of information transferred by PGAE to its consultants. These
procedures did not comply with NRC requirements calling for verification
of design information at each stage of the process by an independent
person qualified in the pertinent disciplines. Proper quality assurance
controls were not employed in technical and procurement communications
with service-type contractors. Nor were document controls acequate to
assure that those involved in design had ready access to the most recent
information available.

Following discovery of these errors in seismic design, the recently issued
operating license for Unit 1 was suspended in late 1981. Prior to

the NRC's refnstatement of the operating license the licensee will be
required to complete an extensive design reverification program for those
areas in question.
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[ndepencent Design Review For
Near-Term Operating License Facilities

In order to provide further staff confidence in the quality of design and
construction at near-term operating license applicants, licersees have been
recuested to conduct an fndependent verification of selected design and
construction activities. The independent verification would be performed by
an independent contractor with qualifications acceptable to the NRC.
Independent verification efforts have been completed at LaSalle Unit 1 and 2
and San Onofre Unit 2 and 3. Reviews are presently in process at Grand Gulf,
Susquehanna, Shoreham, Watts Bar, Palo Verde, Summer and St. Lucie.

At LaSalle, the licensee hired an independent contractor, approved by NRC, to
perform a review of the mechanical and structural design of loop C residual
heat removal system excluding 211 branch piping less than 3 inches, in the
functioning mode of the low pressure injection system using loads resulting
from the actuation of the automatic depressurization system in conjunction
with the operating basis earthquake to verify that this system has been
designed and constructed in accordance with the application and that the NRC
requirements have been satisfied. Commonwealth Edison contracted the Teledyne
Engineering Services (Teledyne) to perform this review with NRC approval.

The preliminary findings by Teledyne resulted in 21 Error/Deviation and 31
open-items rtgorts which were transmitted to the 1icensee and the NRC staff.
Upon submittal of all Teledyne's preliminary findings, the licensee
tranemitted i¢ recponzcs to Teledyne and the NRC staff and, in adaition, the
Ticensee received permission from the NRC staff to establish a dialogue
between Teledyne and 1ts Architect-Engineer (Sargent & Lundy) %o discuss the
potential errors found in the Teledyne review. Of these 52 reports which
fnvolved various problems in the design area and none in quality assurance, 39
were closed by Teledyne based on the acquisition of additional information
and/or clarification of ox1st1n£ informatfon. The 13 remaining reports were
reviewed by Teledyne's Project Review Internal Committee. This committee,
composed of three senior level Teledyne engineers who together had the
expertise to resolve the technical {ssues, and the Teledyne Project Manager
:oncurrod that none of these repcrts have the potentfal for significant safety
mpact.

The NRC staff reviewed those open-items and error-deviations reports submitted
to the Project Review Committee and concluded that these reports can be
categorized as not having a significant safety impact on LaSalle. In
addition, the NRC staff feels that Teledyne has performed an in-depth review
of the analytical procedures and design calculations used in the piping,
equipment, and component support design to assure the adequacy of the design
bases, the adequacy of the design fmplementation, and the consistency between
the design dccuments and the Final Safety Analysis Report commitments.
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The indzpendent design verification program conducted by Teledyne on the ‘cop
C resicdual heat remcval system indicated that the quality assurance control
and impiementation, design process, procedures and Final Safety Analysis
Report commitments are acceptable except in the area of response spectra,
which was reviewec by NRC staff. The results of the limited review provide
increased assurance that the quality assurance program established and
fmplemented by the 1icensee and 1ts principal contractors did effectively
control the overall program and construction activities for the LaSalle
County Station. While severa! des1?n deficiencies were identified, the
overal]l design and construction activities were adequately performed so that
no adverse impact on safety was found.

At San Onofre the 1icensee contracted with Torrey Pines Technology, a

subsidiary of the General Atomic Company (GA), to perform an independent

;va1ua;1on of the seismic design and quality assurance program for San Onofre
and 3.

The design verification encompassed a review of the seismic design of San
Onofre 2 and 3 to:

a. verify that the design process converted the seismic design basis
specified 1n the San Onofre 2 and 3 Final Safety Analysis Report (FSAR)
into the design documents that are transmitted to the constructor or
fabricater, and

b. evaluate the SCE quality assurance (QA) audit plan and its implementation
2t the cametruction site and the fabricator's shops.

The design prccess performed by the equipment fabricators was not part of this
review program,

The work was divided into efght major tasks:

Task A. Design Procedure Review

Task B. Design Procedure Implementation Review
Task C. Seismic Design Technical Review

Task D. Audit Plan Review

Task E. Processing of Findings

Task F. Reports

Task G. Pipe Segment Walkdown

Task 4.  Independent Calculations

The review was conducted by individual GA reviewers fnvestigating each area
covered by Tasks A through D, G, and H. When a reviewer found a ceficiency
that n1ght have safety significance, 1t was documented in 2 "Potential Finding
Report.
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After the Potential Finding Report (PFR) was written, 1t was sent to the
"eriginal design organization" that was responsible for the area coverec by
the PFR. The original design organization (0DO) then fnvestigated the PFR ang
responded in writing. The PFR and the ODO response was then reviewed by 2 GA
committee, and the PFR was classified as (1) Out of scope, (2) Invalid, (3)
Observztion, or (4) Finding.

Out of scope items are those which are beyond the original scope of the
review. For example, the review was oriented towards design verification.
Procurement {tems are considered out of scope. Invalid Findings are the
result of apparent deviations, uncovered in the course of the independent
verification, that are resolved to the satisfaction of project personnel,
usuaily during the Potential Finding review by the Original Design
O-ganizations. Observations are valid deviations that are Judged not to have
the potential fer significant impact on the seismic design adecuacy of San
Onofre Units 2 and 3. Findings are valid deviations that could have potentia)l
for significant impact on the sefsmic design adequacy.

Of the total of 170 PFRs that were initiated, 77 were determined to be invalid
after additional information was reviewed. Of the 93 PFRs that were

dete: .ined to be valid, 7 were classified as findings and 86 as observations.
Ih?Tn.mbers of findings and observations for each of the various tasks are as
OIICaS:

Tas Findings Observations
A 3 2
B 1 35
c 1 41
0 2 5
G 0 2 &
K ] 1
- Total 7 86

The staff has concluded, based on its review of the results of the design
verification program, that the GA design verification program has not
disccvered anything that would cause the staff to change their previous
conciusfons that the San Onofre 2 and 3 quality assurance and seismic design
programs are acceptable, and provides additional assurance that plant design
and construction have been appropriately accomplished.



