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Attn: Mr. S. W. Shields
Senior Vice President
Nuclear Division

P.0. Box 190

Washington, Indiana 47162

Dear Mr. Shields:

Please accept our thanks for your cooperation with our activities to comply with
Congressional direction to the NRC to perform certain quality assurance studies
and pilot programs. As you know, several months ago, my staff conducted a review
of the quality assurance program for design and constructicn of the Marbie Hill
power plant. A copy of the staff's working papers for the case study for your
site is enclosed for your information. The working papers ccntain some prelim-
inary conclusions which were developed by the working level staff and which were
discussed with you at the exit meeting.

This case study, and others like it, will be used in preparing the final Congres-
sional Report. The Concressional Report will contain a consolidated summary of
the conclusions drawn 7 -om the individual case studies. "t will not contain the
individual case studies. NRC management will review and approve the summary con-
clusions contained in tsz Congressional Report.

We very much appreciate your openness in allowing us to perform the case ctudy
of your utility's program for the assurance of quality. It will be very useful
to our analysis.

Sincerely,

s

G o &

V*
Taylor, Director

’
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SUMMARY OF FINDINGS

-

A. Instroduction

The Nuclear Regulatory Cormission (NRC) hzs uncertaken 2 study of
seiected nuclear reactor constfuction_prcjects to determine the
important f;c;ors or roct causes that support effective or cause
ineffective nuclezr con;truct{on prejects and assurance-cf-quality
pésgrams. Severz] nuclezr projects which have experienced mejor
cuzlity problems in construction (or design) and severzl which have
not will comprise the study population. This celiection of site- e
srecific stucies z2nc lessons learnes will be used by the KRC in the
formulation of generic policies and programs for the assurznce of
cuzlity and in responding to the congress (Ford Amencment to 1982-£3
NRC Authorizzticn Act). These working pzpers sumarize the findings

from the first case study.

. Sackeround

The licensee of Case A is constructing its first nuclear station

iac is presentiy -nezring the half wey ocint in constructicn cf

-




tnit 1. Unit 2 constructicon is about 154 benind Unit 1 construction. (
The construction permits (CPs) were issued in the late 1970's.

Initiel planning and site selection work cocrmenced in the mi¢ 1670's.

The Ticensee is the construction'nantger for the project. Severzl

of the major construction contractors - civil, mechanical and

. electrical - 2s well 2s severz] cf tne smalier contrecters, have

1imited nuclezr power piant construction experience. The architect-
eng?neer (AZ) has hac substantiz)l experience in the design of nuclear
power p1a§ts. This AE firm generzliy confines its work to the

gesign arez only and does not act as censtruction mznzger or constructor

for nuclezr (or'other)_grojecté. The AL frecuently works 2s zn

extension ¢f the cuctemer's engineering cepariment.

Shortly into the construction of this nuclezr stztion, the licensee .

ot

experienced mejor predlems in the pizcement ¢f concrete in szfety-

- releted structures and to 2 lesser cegree, in szfety-relzted piping

woerk. Some of the construction quality probiems were brought to light -
through allegztions of 2 former construction worker, which were invesi-
igated and confirmed by the NRC. An intensive NRC tezm investigation
found thet the quality predlems in concrete ancd piping were nct

isolzted events, but were svmptomatic cf égep uncerlyvirg, progremmatic
deficiencies in the manegement of the ;rcj;ct egnd in the program for

gssurance of cuzlity in the project. As & result of this investigztion,

»



1) safety-related work 2t the site was hzlted and the licensee was

recuired <o substantially revise {ts manacement 2pproech, organization,

L
'

dnd stz

w

for the prcject. The stop work action was gracduzlly
rescinded instzges over the next 2-1/2 vezrs, 2s the licensee
cemonstrated, to NRC's satisfaction, its ability to effectively

manage additional functiona) prejecs activities. ]

At the time of the Case Study A site review, the licensee had
efYectively impiemented substantial modificztions and improvements
to the man2cement of the project, and the preject was regarded by
cognd ??t ~zzionz) NRC officials as having been turned 2round and es
being something of 2 model project. The Case Study team findings

suppert this regionz] 2ssessment,

Summerv of Root Causes e

The primzry objective of this case stucy was to determine the significant
factors, cr root causes, that contributed to the mejor construction
guzlity preblems 2t the Case A project. Other objectives were: (1)

to evzluzte the effeﬁtiveness of the current project management,
constructicn manzgement 2nd quality 2ssurznce progrem; (2) determine

the actions or changes that resulted in the project evoiving from 2
cuzlity fzilure to an apparent success; (2) cdetermine peneric
impiications arising from this case that m2y perizin to other nuclezr

senssruzticn projects, including future pliants; end (&) determirne



the imsiications of this case for NRL's A initietives (described in - (

papers SICY B2-352, £3-28, B3-32 anc £3-32%) anc for the five specific
elternztive 2pproaches to the 2ssurznce of quelity contained in
Section 135 of NRC's FYE2-83 Authorization Act (Ford Amendment).

The reot causes Tor the earlier quality problems 2t the Case A

project ere summarized below. Discussion of these root czuses &s

well 2s information pert2ining to the cther four objectives of this
czse study comprise the content of these working papers.

. . - . - -
1. The primarv root cause of the construction quzlitv problems was

the Jicencee's inexperience in nuclezr power plant construction

preijects, 2nd its feilure to zporeciete anc understand the cifference

in ¢ifficulty between fossil and nuclear construction proiects.

The utility had mznaged or cverseen the construction of 2 numder o
cf successful fossil projects and it approzched the nuclezr projecs

2s &n exitension of the earlier fessil construction zctivity: <o

be manzpec, stafied, and contracted out in much the same way &s
foesil-projects. . The vtility dic not appreciate or understand

:hé difference in complexity and regulaztion between fossil and
nuciezr projects 2nd treated the nucle2r project largely as just
enother construction project. The utility's lack of experience in

and underst2nding of nuciear construcfion manifested itself in

the following: lack of adequate stzffing for the project, both in
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nutbers, quelifications, and 2p;1icatie nuclear experience;

selection cf contracters the utility had used in building fessi
plants but which had very Timited 2ppliceble nuclear construction
experience; over reliance on their szme contrectors in the manzgement
of the project and evaluation of iis stetus and progress; use of
Tixed p}ice contracts only; oversicht of the proi;ct from corporate -
hezcdguarters with. only 2 minimal utility presence &t the site; ‘
2 lack ¢f zppreciztion for the importance of ASME codes &nd other
nuclezr related standards; &2 misuncerstanding of the NRC, its
practices, its authority, and its role in nuclear safety; and

en inzbility to recognize that the piping and recﬁrring concrete
quality proflems were mereﬁy manifestations or symptems of much
deeper uncerlying programmatic cdeficiencies in the management of

the preject.

Secongary reot czuses include the Toilowing:

2. Fzilure to understand and 2-orecizte the potential merit

of 2 forme1 institutionalized cuzlity prooram.

The licens 2 had built the successful fessil units of the past
without having 2 forme] program for the 2ssurance of quality.
For +he nuclezr project, NRC reguleztions require the estzblishment

of a formal cuzlity assurance (QA) program. The licensee



vie~eC this recuiremsnt 2s just 2nother government zgency- {

irsosed reguirement necessery to obtzin 2 license and trezted

t eccoédingly. The licensee inzcdequately stzffed the QA/QC
function both in numders, quziificztions, and nuclezr experience.
The licensee faiied to 1isten to the QA/QC organizztion when

t reporied guality problems or asked for additional resources.
Senicr licensee manzgement wazs skepticzl about formel QA
programs: ezrlier, successful fossil projects had been completed
without 2 QA program, and they had been worried zbout the cangers
Ef the QA orcan1zat1on trying to build an "empire." Quaiity,
.ney felt, wes somethirg that came naturzily.

Develooment of & false sense of security.

The licensee was unzware 0F the extent or the seriousness of .

th

m

cuzlity problem up to the issusnce of the stop werk order.
The licensee ha¢ developec & Telse sense of security 2bout
this project resulting in part from the following: past
fossil success; use of many of the same contractors who tad
worked on the fossil units; believing the contractors when

thev indic2ted that the projiect had nc mjor problems, thet

. similiar concrete placement problems were common in nuclezr

construction; the fact that the project's nuclear units were

replicates of other plants being constructed by 2 more i

o,

exceriencad utility end cesigned by the szme AZI; anC 2 view
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tn2t since NPC inzoection findines [until th: $nsoeztion
resulting in the stop work aztior) focussd on detzils and
minor problems, these must not be 2ny mejor prodlems with
the project.
Fe{lyre t0 manace the project from the cutset. gt

This seconcary root c2use iz relatef to the primery roct cause,
inexperiéence. In retrospect, the projec: was not baing manzged
bv anyore. In the project structure, the role of project

Rengger

i

elongs to the licersee. The 1icz-:zss 2cied 2s general
contractor and‘construtticn m2rnzger but triszd to run the

project more 2s if it were only in 2n oversight role. The
licensee ran the project from corporzie heigluarters will

minima1 site presence and without effective centrai cver its ==
contractors. AccountaBility for the preiect was deleted

emeng severzl organfzetions in the vtility. The fzise sense

of security resulting from the replicazticn phersimenc: contributed
in some degree to the failure %o merepge; the vtility fe’i that
any mejor problems would develop first 2t the project being
res1iczted, and they would have time to mazke zdjustmenis on

this project.

v22 licensing znd ‘nspectien.

-

For consiruction permits, KRC iicensing review is Timited

jarcely to technica) 2nc enginzering issves. NRC coes not
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end did not in the czse of tne licensee, evaiuzte whether the - (
gpplicant and his contracters hac the exzerience, knowledoe,
staffing. or ebility to effectively menzge 2nd consumete 2 project
es complex 2s the construction of 2 nuclezr rezctor. Moreover,
KRC's inspection activity 2t the site was irregular and
non-constent, with severzl inspecters in different cdisciplines
visiting individually for z week at z time, and with no one
(until just before the team inspection) recognizing that the
reported deTiciencies were only sympioms of ceep programmatic
quality problems. The first resident inspector wes not
a;sfgned <o the site until foﬁr months zfter the stop work
crder. ‘Just 2s tﬁe NRC, through its routine region based
*1spe=tion prdé;tm. was slow t0 put together the bits and
pieces coming from individuz]l inspectors, so t00 w2s the

licensee slow to recognize the exten: of the programmatic .

e2riy narrow inspection findings 2s an indicztion thzt “here
were no mejor problems, and the iicensee had some difficulty
ecclimating itselif to the stronger, more pervasive findings

of the team inspection.
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QUALITY ASSURANIE CASE STUOY WURKING FASER
CASE A

F EI1STORY OF THE PROJEC

In the late 1570's, NRC issued ccastruction permits (CPs) <o the
vtility -for thg construction ¢f twe nuclezr rezcicrs &t the seme
site. The uvtilisy had announcec conssirustion of the units in th
ezarly 1870°s and applied for construciion permits in the mic
1S70's. Limited work authorizations (LWAs) were granted,
perzitiing non-safety relatec werk to be cenductec prier to CF
{ssuznce. The first placement of safe:y relatod concrete

ccurrec in 1678. The utility #ctec 2s generel contracior for
the projecs, which was the first nuclezr project it hac
ungerzezken. A firm experienced in the cesign &nd engineering of
nuclezr projects was retained as architect/engineer (A-Z). A
construction company, which had previcusly participeted in the
consczruction of 2 number of fossii-firec plants for the utilizy,
wes retzined as the civil engineering contrzcier for the
projest. The civil contractor's nuclear experience was limitec
<c provicing workers for projects managec by ciner firms. This
cezpany had not been the prime civil contracter for & nuciesar
preject befere. The vtility contracted with cther firms for the
mechanical, electrical, and cther construction activities. 1In
the ezrly phases of the preject, the civil werk fell behind
schecule and considerzble pressure was aprlied by the utility %o
regein lost time.

Aboust cone year after CP issuance, NRC icentifiec ceficiencies in
the queiity of the concrete werk; e.¢

severe cases of

segrecition and/or honeycombing. There had been 2z large number

cf nencenformence reperts (NCRs) regcarcing the concrete work frem

the cusses of she projecs.. The otility eg-ees ¢ upgride its

cuzlizy assurance progream for the ccncrete werk &nl T2 cetermine
€

threugh testing if previously peer




2ter, & forme= emcicyee 24 she civil
- o &
- . P e e

‘ n 21leges that surfzcze Cefesss in the
ccncrete hac been improperly patches. Concurrently, bdut
indesencently, tne Nztiona) Board of S2¢ier inc Pressure Vesse)

centirnec code-compiiance preziems with piping
instelletion previcusly identified by & nechanice) sudsontracsor.

ne concrete ceficiencies and the Nztionz) Bsard fincings led to

<
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& ive NRC team inspection which resultied in & shutdown of
81l safety-related construction activizies. NRC Getermines ihEre
wé:t programmetic questions concerning the utility's project
marigement, censtruction management and cuality assurance
pregrads significent enough to werrant full tocppige of
seferyrelated construction work until these progrzmmatic
coesticns were satisfaétcr11y rescivec.

' evaluzte its project nzncoemen , consiruction mznagemens and
Sselity essurance progranms’ the utility hired & menzgemens
censciting firm to perfoerm an in-depth enzlysis of the preoject.
Tne ceasulting firm confirmed the existence of, and helpec
‘Centify, underiying programmatic deficiencies in the projec:
Tneir repert cutiined @ twenty peint plar to restruciure ang

imZTove the preject.  Subsequent to the repsrt of the manazement

"

1

'
o
x
m
>
"
-

ii:y s:bmi:ted its formal resiy to the order

=%
N

€iTort 1o upgrede &nc impiement its revisel pr*c'ar
nd construciion manzgement &nc the assurance of

Tt essure that the uvtility's correciive gcticns were properly &ng
efiectively implementec, the Commission z:prOved ¢ five-step

sien  for gracuel recisicn of the shutdown crder. The five
steges woulc De subject tc intensive reviews by NRC inspeciors
~ith an KRC "holc peint" 2t each stzge befcre the nex:t could be
<ttevtizen. The 2lan covered revised cuality essurance progres,
$72% dnszecticns, materia) verificaticn sregrarm, comstrusticon

-&rilicaticn pregram, and resumption of consiruction.

T



The vorlity was permizied to resume rece;s inspecticns ¢
materials 2t the censtruction site adout-cne vear efter tne siop
werk orcer following ressructuring ¢f its grojecs and

censtruction management and cucli:y assuraznce programs. Limited
elecirical and pipe installation work resumed six months later
foilowed by 211 remzining safety-reizted werk, inclucing cencrete
plicement, in another four months. Unrestricted authority to
continue the wo-k would not be granted until the utility

successfully ce. nstrated tc NRC that its revised project and
construction management and quility &ssurence progrims were
implementecd preperly. The total time period from woerk stoppage
to full resumption of 2l11 construction activity wzs neirly 2wo
anc one half years. It shoulc be noted that substantial _
non-szfety relatec civil work was completed during the period"
the stop‘#crk orcder was in effecs.

During the period of the stop work crder, the utility
stbstantially restructured its project management, construction
management, reccrds management anC cuélity assurance programs.
The viility, which had been very shallow in az2licesle nuclear
experience prior to the projecs:, hired substantial numbers of
well guaiified pecpie to work on the project. They alse
estebiisned & nuclear civisicn, whose spie respensidility is the
nuclear construction project. This cdivisicn, incliuding the
senior vice president who heads it, is now lccated 2t the plant
site. Morzle hes improved consicderably znd 2 team spirit anc
preject determination, pervade the projec:.

NRC believes the project has maede substantiz] progress ancd
improvements &s may be seen by the following: Three years zfier
the quality preslems beczme so pervasive that 211 safety-related
ceastruction work was halted, the cognizant NRC regionz]l office

reztec the utility's QA program “cutstanding" (the highest razting)

'0

on +he annve) NRL SALP (syszemasic assessment cf licensee
serformance) review. The utility receivec the rating of
"ousstancing" the subseguent year alsc.

w



ne vexscns unler'ying why sigr‘fican: p-2 PETaTma% ¢ corssrLszine

[ - wmee. -

ity preciess ceveloped 2t this project t, how they were ' (

.
ne

gccressec, &nc their gereris implications will be she scaiess of
the rest ef this working paper.

TILITY'S ASPROACH TO NUCLEAR POWER

The cuzlity problems described zbove were manifestes in substancerd
cencrete @nC piping work which resulted frez progremmztic ceficiencies
i the mznzgement of the prejec:. In prder 1o uncgerstanc how ang why
the construction quzlity problems described zbove grcse, &ng to Craw
rézscneble generic inferences from this experience, we need 10 eximine
u:i?i%y's gprrozch to nuclezr power in generz) and their pregram
¢r managing their pche t in particuler.

rr
-y
m

i
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Utdl4sy Chz-zc.er znd Backoround

)~
r

Like many utilities, this uti1ity had ang hes & conservetive
menzgement philosephy end s acverse ¢c teking unnecessary

- ~

risks. As with meny vtilities, <his one s quasic mencpolistic,
:ein; pretecied from competition by publ viilizy commission

ociicies anc practices. With this protecstion from competition,
hcuever, comes close scrutiny from the puslic vtility cemmission
regarcing how the utility spends money enc hancles <heir
Tinerzes. These facicrs contribute, in pari, %o 2 cost anc
schecule consciousness‘on the part of the u:ﬁli:y. ror meny
vezrs the vtility's hiring procedures provided for review znc
zzsroval by severz) TQQeIs of manzgement, inclufing the chief
exccuetive officer for 211 new hires. All their ceriracts,
inciucing those for consiruction of generzting plants, were fixed
price ceatrace

The utility's prior construction experience consistes of zbeus
very fossil=fired plants. In scoe cases the veiifsy haz served

gs tirsivusiion manzger. Tne vsility haf & construztion

cenzriment heizced by & vice presicent, whi
2l

-
i

<
construction vtility wide. Dver the yeirs the utility

L
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developes & close we=kirg relaticnship with, &s2 conficence in,
severa) cf the major corsiruztion censraciors thes worked on
their ¥ossi) prejests. The utility's feossil conssruction success
was 2 scurce of orice: each piant hac come on line on or before
schecuie and at or within budget. Each plant was of zcceptable
guality; after & few early bugs were worked cuz, eich plant
cperated safely and relfably. This quality, incidentally, was
scmething put into the plant by the buiiders - there was no
fer=a) pr -ram.for quality or the assurance of guatisty. To the
vtility, quality wes something that nhappened if you put good
pecple en the project. )

rRefiecting the generzlly conservetive mznzgement philesophy of
the ccmpany was 2n acherence to traciticn: 1if scmething seems to
work, stick with it. The traditiona) way of builc‘ng fessil
plints seemed to be successful, znd the company carried cver many
.cf 4ts Tossil construction pro-tices ¢ its nuclear project;
€e.g., the utilitly served as construc ‘on manager, and severz) of
their key contractors on fossil plants were -etzined (althocugh

the vtility had no nuclear experience anc their contractors hac e

limitec nuclear experience); only fixed price consraces were
Tet; the consiructinn department was respensitie for construction
manig ement except for & few people permarently zssigned to the
pr:;e..; personnel from existing cepariments in the utility were
meirixec in 2o work on the projec: zs neeced they reperted
acministratively and to some cdegree functionzlly tc their
cepiriment head, not to the project manager; the project was
menzges from corporate headguarters with @ minima) u:ilit
presence &t the site; anc hiring anc recruitment actions
continved to be reviewed 2t the highest Tevels ¢f the company.

m

. Decisien to Become & Nuclear Utility

given the inherent conservatism ¢¥ the utiiity anc the risks
ng uncersainties associzted with nuzlear power, CiC 2he utility

3
elect 2o build & nuclear plant? PMery Tzcicrs were invelved

w
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“cing the felleving: projectiens for fuii-e ene-gy cemanss
hy the price of ¢i] had risen crzmzsice’ly &nz its future ' (

eveiladility in sufficient guentities was uncertzin: &r¢ & nusoer
¢f ciher nuclesr utilities, incliuding ¢

st timers hac buils

nuciezr with 2zrerent success. Incdeec, carefu) caiculztions

wsing the best estimates of cost, schecule, interest rates, plant

1ife, finz) cests, licensing consideraticns, etic. couplecC with

the excellent szfety record of nuclear power to Czte, showed

nuclezr power to be not only cost effective but rezsonzbly risk -
Tree. QGoing nuclear was 2 break with tracitien, pernzps, bus

still & conservetive decisfon. The utility had no prior nuclear

exberﬂenc;, vt they felt they could comperszte for this by

airing & few key pecsle with prior nuclesr experience. Moreover,

their plants wouid be replicetes of 2 plans 2lready being built

in @ nearby state by : large vtility with extensive nuclear

experience. The utility felt that being 25le to craw fron the

lessons iezrned from the design, engineering, &nc ceastruction of

:h; neighbor's plant (they were using the same
Architect/Engineer) would help compensate for the utility's lack

¢t nuciesr experience, 2s well 2s reduce the cost cf the plars

enZ sherten the licensing cycle. -

Utitizy Attitude Recarginc the Prodect. NRC. anc Qualisv

~Tier cereful eveluation cf the informesicn aveilable to thes 2t
The time, the vtility decicded to go ahezd with & large commitment
10 nuclezr power. OrigiﬁzT plans callec for & tot2) of fcur‘
urits &t & common site. The initia) CP appliceticn was for two
vnits. A subsecuent CP zpplicztion was pre:are: Bus Decame &
ceésueliy 0 the accicdent &t Three Mile 1;1znd'enc w2t never
fermelly submitied to the NRC. The attituce cf the vtility from
the cutset was cne of confidence and acherence to prictices that
ned worked on fossi) preiects in the past. There was 2

rescgnition that the project would be differens from fossil
”
sTijectts, Sut the governing feeling was that the Ciffererces were
-



net SoC g-eit &7d CoU'C De cvercsme through the hirin
manggers anc staff members witn pricr nuclezr experience ang

through tne repiication situvaticen. CFf greater concern was the
Cesire tc compiete the project on time and within budges.

The utility had not dezlt with the KRl before anc saw the agency
@és the regulator that comes with nuclezr energy, Jjust as DSHA
comes with occupational safety and EP: with fossil plant
enission. The.u:€1ity saw regulztory zgencies as tocies that set
rules anc recuirements which utilities must mee: in order %o
cbtzin permits and licenses, and their view of NRC was ne
cdifferent. Submittal of the Preliminary Szfety nilysis Repert
(PSAR) wes viewed as 2 requirement, which was met through
submitting & slight modification of the PSAR of the plant they
weTe rep11cating Establishment of & formal gquality zssurence
program wes -2 requirement that wis me: through Chapier 17 of the
FSAR, appcintment of-2 QA manzger, anc the estzdlishment of &

sme11 QA/QC organization. The vtility saw the formal QA program
~as & recuirement to be met, not &s & manzgement Toc! 20 help with
the prejecs. The vtility hacd been sucscessful befere without 2
fcrmal quality program, anc¢ it saw the NR{-required program 2s
being reither necessary nor sufficient to &ssure guality in the
censsruction ¢f the reactor. Quality was to the vtility
something that just happened, nct scmething that hec o be
plannec for. Accordingly, the Nil-reguired QA orgznization was
given Timited resocurces, personnel lacking minimal gualificaticns
for the jcbs they were deing, and limited authority [e.g., no
stop werk authority). Moreover, utility mznzgement hac been
werned of the cevelopment of QA "empires" elsewhere, &nd they
were suspicious of the new QA manzger, his orgtniztticn..cnd the
messiges coming from tt. In particuler, requests feor adgiticnal
QA personnel (which like 211 recruitment/hiring zctions had to be
arproved by the chief executive ¢fficer) were rejected.

~9




S4JSES CF THE UTILITY'S PROSLEMS WITH CU2iITY IN CONSTAUSTION
-

'S e IRvw lowt

ehatt

4”‘\

. on 2 review of NRC inspection reports, investigztions, &nc ciher

gntetion, Ciscussions with 2nd interviews of cognizans KN3C,

i1y anc contractiors' mznzgement and steff, the following zppesr 2o
-~ 3

¢ primary anc seconcary roo: czuses of the guzlity proslems shes

TesteC themselves in the Tate 1570's.anc led to the cessziion of

seTety-related work 2t the project.

-

srima=v Root Caise

The orimery roct czuse of the constructien guglity oroblems

.
-
'

gxcerienced by this project was the wtilizv's leck of exserience

gr
i buildind & nuclear project.

The vtility cid not uncderstand er fully acprecizie the severs)
cuanium Bumps of cemplexity end quality reciirement Cifferences
between buiicing fossil plants and building nutlear plante. -
Their experience in building fessi) plants hac been quise (\
pesitive: &s previously mentioned, they haf built nezrly z score
¢f successful fessil plants in the past thirty yeers, generally -
cemzlesing the projects on schecule (er befere) anc within
sucget. This led to the development of & =ing set somesmes
referrec to &s 2 "fossil mentality” the feeling that builcding &
nutiear plant could not be nuch more difficult then builcing &
fessil plant, the mzin difference being in how the .tezm wes
generzted. ‘
Their inexperience with nuclezr proje:tg their fzilure to
éc;recizte the lega) and engineering compiexities of & nuclesr
censtruction project, and their overzl) fossil-oriented cutlook
¢1) contributed to the mzrner in which they eccressed the
croject. As & result, severz)] manzgeriz) errors occurres whith
<itimgtely lec to the sicppepge of sifety-relatec werk. Frimery
1=:%3 shese errors was & .a7nure t0 staff <ne nuclear prejece 1 (
gzvately with sufficient perscnne) having applicecle .



. receecnize that the construction quality prebiems

rusieirrelated experience. A few rey cosizicrs were $tiffed wit

l l

cerssnnel with appropriate nuziear crecents 1s, but overzl) there
was neither sufficient breazzh ner cepth to previde reascnabie
gssu-znce of success.

Ancther error lay in their understancing, or perhaps
rmisunderstanding, of NRC and its roie in the licensing &nd
cversight of nuciezr construction projects. With their strictly B
fcssil background, they tended to view NRC 25 anoiher government
tgency with ancther set of regulatory hurdies tc engage and
compliete, much 1ike had cccurred in the construction of their
» fossil plants. This lack of understancding of the NRC rzle in
reacicr construction contributed in part to their fzilure %0
recognize the extent of their prctiems ezrlier than they dic -
"hezrin;“ what NRC szid, but not rezlly "listening." NRC &liso
was slow :o.recognize the extent &nd cepth ¢f the problems, 2s
.will be ciscussed later.

Simiiiar tc their lack of understensing of the impecriance of the

NRC roie and its rules was the utiiity's lack cf uncerstanding of e
the imperiance of various nuclear coces anc stancards. This
rmisuncerstancing caused them tc be slow to reccgnize the

significance of the Tindings of the Naticnzl Board ¢f Boiler and

fressure Vessel Inspectors referred <o earlier.

Anciher management error on the utility's part was their
over-reliznce on contractors. They regarcded their centraciors,
cespite their inexperience, &s being competent in nuclear
conssruction work. The uti ity tenced to view their contraciors
gs the experts in the arezs in which they were working anc
gererally €ic not question their activities. Morecver, they
surnec cover de ficto manzgcement of the project te their
gersracicrs. (Mcre about this later.) Finzally, their

-

inexserience, lack ef qualified staff anc over-reiiance on

censreciors resulted in not recognizing or being &d

c
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=3t=s ¢f a =much Ceeser Luce—'yunc meigise in their entire ' (

£ .h‘ C.no-!b' tnd i--.-: - -l.p..-p—\ were -

J v-o

sregram ¢f preject, construction, and guality management. In

€y SEw the sympioms bus €id nes uncersizng how much
r the unlerlying causes ran.

Sssongery Reet Causes .
we have icentifTicd Tour secendary root ciuses of the consiruction -
cug’ity prediems’ at the reacior project. They are:
1. Lazck of uncerstanding of the potential merit of & forme)

srcgram for the assurance of quziizy.

.
2. Develepment of & Talse sense of security by the utility.
. .

- Failure of the vtility to mzmzge the rezctor project from

the cutset, &nd ¥
&. Deficiencies in NRC licensing, inspection anc enforcement

praceices -
ve w911 exziein ezch of these in more dezzi).
i. . Lzck of uncderstancine of the ncterziz) merit of @ formel

sresrén fer the assureance of cuzlisy.

~s incicetec above, the utility has & history of completing
suzcessTul fessil projects on time ;n: »1.n1n budget. They
vie~gZ guality in such & project as scmething thet Jjust gets
it in 9t comes natura)ly as the result of gooc manzgement
enc an &lie, knowlecsezble anc decicesed staff. From years

o
-h
m
~

R
m

]
m

nce, everycne from the top cown seemed to know
wn2t it tock to build & successful fessi) plant, and they
Vi owzehed sogecher 1o ensure that the cverzll srolect anc

final precict works anc is safe. The uviility viewed iheir \_

10




S.ocess record as the resuit of teamwmsrk 208 Celicatec
pe-~sonnel. It was a reccrc estadblished without the help of,
or neec fer, a formal quality program or crganizasion. The
seme attitucde carried cver 5 the construztien of nuclezr
plants. Because NRC's 10 CFR 50 Appencix 2 reguired 2
fermelized QA program and crgznization, they crezted one
without an adeguate understanding of its role, importaznce or -
potential &s & management tool. Since NRC recuires thzi the
head of the QA erganization report tc the highest Tevels of
vtility management, couplec with the fact that the QA
organization also has the acvthority to audit the activities
thers (including those 2t high levels) the prediczadle
result was & lack of enthusiasm, & lack ¢f manacement
support, and even 2 mistrust of the QA program and staff.
The NRC Region's investigaticn in the late 1870's prudutzd
internal uvtility documentaztion which showed that company
executives were'ccld to the idez of hiring very many peocpie
for the quality assurance organizaticn, fearing the
ceveiopment of a quality 2ssurance "empire."

Such mistruse of and lack of enthusiasm for the mendeted

0

uelity assurance program resulted in & lack of 2ceguate
gutherity or staff (either in size or qualificetions) for
the quality assurance organization (NRC inspecticn reports
contain & more complete cdiscussion of this point).

Develoomens of 2 false sense of securisv bv the utilizy.

This seconcary roct cause s scmewhat relatec to the primary,
roct cause, inexperience. NKRC's region bzsed inspecters
found numerous problems &t the reacior site between LF
jssuance anc the stcp work orcder &bcut & year and & half
later, bus until just before the stcosage of work, the
veility (ang NRC) €id nece recogrize wne fUil extent cf the
srchiems. One utility staf? mermder (cualily zssurince) who
was there 2t the time of the prectienms explained it this way

[



sarzphrases): "KRC came in an€ they fcunc @ ‘ew shings
wrangs, but that's their jeb. Tney cicn's co:L;umcz e t0 us
th2t we had any rezlly serious prediems. Since we viewed
them 2s the experts, we felt that we preoebiy cicn't have
ety mejor prediems." This cpinion was corrcboreazed by

cthers involved &t the time, including very senior utility

LA

menagement. :

Hezvy reliance on contractors 2lsc caused the uzilizy to
cevelcp & Télse sense of sscurity. Here, 220, sthey fel:
that the contractors were the experts and that if anything
went wrong, the contractors would &dzress is.

cther contributor to the vtility's false sense of security
is the fact that ‘the rescier is & repiicete of another plant
which is being built for 2 neighboring vtility with ceveral
operzting nuclear plants. The utility made extensive use of
cesign and licensing'dicuuents prepzred for the cther plint
end felt that most mejor problems in constructicr would
surfece there first eng the utl ity's project could be
resregrammes 10 teke advantage of the neighser's experience.

iere of the vtility [or its desicneted representztive)

tCc mingce the reicior construction srciject from the cutset.

This seconcary roct ceuse overlaps the primery root cause,
inexperience, but i1t is of such fundamentz) imporiance ‘hzt
it is highlighted as & Toot cause in its own righs.

Perhiaps the utility dic¢ nect effcc:i;eiy ;lkl conirel of the
rezctor project from the outset beczuse they knew they had
no pricr nuclear project experience, anc so they would rely
more hezvily on contrzciors then wis their normz) moce cf

Ll

0

peraticen. In any event, the vtility, ecting as the

ject's generz) centracstor, relinzuistec teo much of ihe

-
-

gy-ic-Ciy manzgement cf the project <o surrogates, they

o
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f2i7e2 22 e323DVish an e“fers iy 3 - nent gresence
$ the cansir.ction site (o s nag masrix
a-rangement from coroc-ate heiscuariers), anc they diluted
gccounsanility within she coerporicicn for project
responsidility. A1l of these failure-tc-manzge factors
(plus cver reliance on replicatizn) contributec %o the
consIruction prodiems tnat lec o the $:t0p work shutcown.

1c1¢nc1es in NRC licensine, inspecticn anc.enforcemerns

bractices.

NRC's Vicensing review for & construction permit is largely

imited 1o technical issues and conformance with 10 CFR 50.
Although NRC deoes review an applicant's financial pesition,
N2T goes not (and did not in the case of this utility)
perform & formal review of the gsolicent's zbility to
=tnage, and carry through to completion, the construction of
g ruclesr reactor. The issues in this case zre management

.-y

cagebilisies and lack of experiesce, anc KRC's forma)

Yicensing process failed to adecuztely aciress either.

NaZ's inspection program for the reicior project consisted
cf &2 series of visits by regicnai basec inspecters. A
resicent inspectocr was not assizned to the site until
severz)] months after the stop werk order. Occasional visits
by & series of regionzl inspecters cdoes net provide any of
them individually or NRC with the comprehensive feel for or
commant of 2 preject that & resicent inspector obtains.

iyen the exireme contrast between the uiility's per.orman:e

fore anc afier the stop work order, there are generic
i=plications for li:!ﬁsmng 10 be cderivecd from the NRC's high
s+ancards for construction resumptien, inclucing the use of
helid points.
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e | jase 50 “ecognize the extent ¢’ the ;-:2ie~. Tnis he'ped
reinforce she vtility's false sense of security. ©On the
ciher hand, when NRC did recognize or sussect the extent of
the protiems, the utility was lzte 10 uncersiand the
significance cf NRC's new stronger message. They Cid not
fully esoreciate NRC's rocie in the construction ¢f nuclear
reasiers. A

SSeTTIAL ACTIONS TAKEN TO CCRRECT (TURN AROUND) CUALITY PROSLEM

of the site assessment of the vtility's CA program, it is
<5g coinioh of the study team that & Crametic improvement has occurrec

zanzgement and QA program.
Regicn's rating of the licensee's QA program as
lzst e SALP reperis.

significance for inclusion in-this report follow.

I recocnision cf Problem

A zanifessezicn of the inexperience fazicr (in nu

clee

eciiv€ness of the vtility's project menagement, constructien
: This opinion is censistent with the NRC
"outstanding" in the
Remedia) actions teken by the utility of

genstructicon) w
recognize legiti

severity. Wil

&¢s thit corporaie management was unatle to
imete nuclear construction prodblems or their

e they &ssumed the role of generzl centractor ang

censtruction manzger for the project in nzme,

the responsibility. Indeed, they cid nct

<het resoonsidility entails.
eviivate ther correctly (as minor or significan
sheir centraciors

Seck on

for zctien. S;:seuuer°

werk crger, Ing

When pretlems arose,
%) &nc

they cicn't accept
fully epprecizte what

they failed to
pushed'them

e the stop

vtility contracted to have & menegement

gnilysis

perfcrmed of
stuCy cerred
tinCings,
e
Shit the

3

¥
-

mach deeper hi

the construction
sreted anc went beyvend the NRT &nd National
Ens were insarumen

project. The Tircings ef this
cerd
ta) in convincing vtiility menagement

w

& sericus guility pretl

n the CL
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prograz &nc organizaticn, imte
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Tanagerent appreach, striitu-e, crgeanizatien, &ng staffin

sf <he

“wy

entire preject. Faced with the preponcerince ¢f evicdence
resulting from the NRC order and firncings, confirmation of the
‘egations, congressional hearings. the management analysis, and
their own cost analysis which showed the future of the company at
sk, t0D corporate manzgement recognized they had mace serious
managerial miscalculations in the projecs.
Baseg on cur oiserva:icns, Ciscussicns, and interviews with
numerous pecple cognizant of the situzsion before and afser <he
stop werk order, this drawing of uncerstanding wes nst unlike 2
religious experience. Once this reccgnition and understancing
was craspec, the company decided to co whitever it tcok to menage
the project successfully and to complete safely buils, qul]ityJ
uclear rezctors. Subsequently, they embirkeZ on & conscientious
prégram nog only to do better, but to "be the best," despite the
acced costs. This commitment manifested itself in reorganization
and s:zffing of key manzgement positions with perscanel having
extensive Sackgrounds in nuclear rezcior projects.

Decisicn to Adcress the Probiem Substantively

Keving recognized the problem with their projecs, its
seriousness, its cepth, and its pervasiveness, vtiiity menzgement
decided they would do whatever 1% took &nd pay whatever it cost
to correct the situation and prevent its recurrence. They
recognizec that recognizing the probies was only & first siep =
they hac to put in place, in 2 substintive marner, the mansgement
system ¢ correst past predbiems and successTuliy cempiete “he
project. While recognition was & difficult siep, the next steps
of planning and implementing a2 mezningful fix woulic be just as
¢ifficuls. Certain zspects of these next steps are particularly
nciewsrihy and will be discussed below.

”»

1% §s imsereant 10 note that beth reccenition of the 2rctlem 2ng

the cecision to face it substantively becin with &nd emznated

€
frem the highest levels of utility managemens.

13
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wWhy €ic they Cecice to adgress the prodlem subsiznzively?
The vtility recognized their corperate future hung 4n the
belance. Their very survive) &8s & ccrporetion Cepenced on
the success of this project. (The current estimztec cost of
the two unit reactor project is 2bout twice the ne: worih of
the vtility.)

The licensee performed 2 cost anzlysis anc cetermined it was
n the bDest interest of the company <o continuve with their
preject and to complete it. They recognized, however, that
they cculd not affert further substantive delays on rework

-4

esuiting from inzdequate quality of construction. Hence
A

P

ey deciced that in order to successfully complete the
project (end save their company), they had 10 piy exiremely
close zttention to 21) the members of the cost, schecule and
guelity trizc. feilure in any cne zrez could resuis in 2
feilure of the project anc possidie Lankruptcy.

Humility is ancther important aspest of the turn around.

Fecple whe reach the tops of their professions, including
high vtility executives, ere normzlly high zchievers
eccustomed to success and uncomforizble with failure. 1% is
¢ifficuit, and perheps even rare, for such peocpie to
recognize &nc admit feilure or mistzkes. The tcp mznzgement
f the vtility swellowed their pride, zdmitied they were
feiling in their poal to build & cuelity fecility, and

cecidec %o aocressively pursue mezningtul remecies.

16
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They cecided they were nct cniy gcing 10 be betzer, but to
be the best. They determined this &;proach was necessary o
regzin public tonfidence &énd NRC a;prcvaI for licensing.
Mcreover, they felt & need to repzir & tarnished cerporate
image. The vtility that hac built nearly a score of
successtul feossil plants in the past was neither happy nor
cezfertzble being labeled 2 fzilure in the nuciezr aren:.

They consciously set out to erase that image.

St:ffinc, Attitude, Morzle, Etc.

Consistent with this desire to. be the best, they recruitec
for the best pecple aveilable with zppliceble, nuciear
experience to Till thejr key preoject menzgement,
censtruction management and quaiity éssurance positions.
They recruited on & nztionwide basis, paic the salaries
necessary to attract qualified perscnnel awzy from their
ezrlier jcbs and performed selective screening (including
vsing the services of industirial psychoiegists) to zssemdle
& nanipement team that was tilentec ant cculd werk well
tcgether as 2 team. The utility has cevelicped & team spirit
&nd an orientztion to this project which appears tc permeate
<he entire project from the presicent &nd cheirman down to
lzborers and-quzlity control workers. Workers are proud to
sty they work on this particular vtility's preject.

The veility set up 2 very visible'pregram to promote the
prejecs, price in the precject and the importance of

guelity. This program helpec deveﬁcp en zwereness of
guelizy reguirements and & positive attitude ‘owards quality
thet was detectedble among 211 uvtilizy anc mest conitractor

perseonel 2hit were interviewec.
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~ significant change in the projecs has been z cramezic
increase in the level of management conirel exercises by the
¢tility over the projec:t. This pregras hes increzsec
vtility control has been manifested in severz) visitle
changes inciuding: estzblishment ¢f 2 nuclear civision
whose sole responsibility is the project and which

cministratively controls personrng) éssigned to the "
project; moving 21) corporaie perscninel associzsed with the
project teo the site; substantiv§1y upgf;ding &nt increasing
the vtility staff assigned to the projecs:; and chenging
fixed price contracts to cost reimdursaeble contracts.

.

zievete Qualizy Oéa;nizetion gnd Funésion: Firmness

.
Cne zspect of'the_ut111ty's implementztion of their desire

20 turn the project around wes to take the forme] quality

Tunciion sericusly. They eleveted 2he Q4 creenization's ce (
Tecto role in the management and concuct cf the project.

The QA manzger is now 2 corporazte officer (esuivelens 1o o
vice president's rznk). The uti ity &1so recognizec thi: teo

meke the formel QA program work, mznagerers hac 2o visibly

Seck it. Shortly after safety-relzied concrete work

- resunec, sever:] employees who refusec o comply with

cuglity requirements were fired. This znd ciher zctions
cenveyed & clezr méssage to utility staff anc centractor
menzgement &nd steff that the utility wes serious absus
culity anc that what mey have beer zcceptetie tefors was ne
ionger zccepteble. Our study tesm ncied & firmness towarcs
cuelity by menzgement thzt conveyed 4o the entire preject
staf? that the vtility wents the job done right.

I; additien to backing the quelity orgasizetien &ad

ity menagement hired or trensferres ints

el

'

quelity organizazticn personnel of more e>ility anc
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dzpiicasie experience. They significently upgraded their
training &nd qualification programs for QA and quality
cortrel (JC) personne’ and instituted & formal quality
encineering (QZ) program. They 2lso significantly increzsed
the resources 2llocated to QA/QC. Befcre the shutdown,
there were 22 utility QA/QC personnel, only & of which were
found by NRC to be qualified for their jobs. Presently
there are about 120 qualified QA/QC personnel a2t <he site.
Their efforts zre supplemented by 210 QA/QC perscnnel
werking for the mejor civil, piping, electric:] and KHVAL
contraczors.

Quality is Cost Effective

The ut11ity embraced the ph11osophy that quality s cost
effec{ive. Their post=shutdown cost anzlysis convinced them
that it was less expensive <o G2 in. work ripht the first
+ime. Their project resumption plan was precicatec on the
recognition that building the project correctly the first
time (i.e., with adequate quzlity) was essentizl if they
were 10 meet the other gozls of cest ancd schecule. -

Now, emphesis is placed on deing the job right the first
‘time end meking the necessary resocurces aveiledie <o cause
this to happen. This inciuces <he QA function, which prior
to the shutdown had neither the resources, tzlen:, nor
guthority to do an effective job. Ezsed on the stucy teanm's
observations, the utility frem the chairmen Cown feels that

quelity is cecst effective, &nd has made decisions &nc set in

plece zctions that reflect this belief (including the hiring
cf highly quelified pecple in key ﬁcsitions, the setting up
cf ¢ state-of-the-art records manzgement system, the
implementztion of most of the recommencdztions ¢f the
anegement firm's ciagnestic, anc & centinuing enphasis on

guality

e
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Fo-eaver, the viility changed fixez fee ceontrazis o cose
reimIursedle contracts, thus enasiing each coniricior o
give full suppor: tc the usility's high QA stznferds without
experiencing financial less.

t s ¢ifficult to develop 2 sense of tezm spirit in 2
oroject that has been subject to 2 stop work oréer, and the
sudsequent Yizying off of huncreds ¢f workers. In turning
the project around, the vtility has meznzged to attiract
guality people who Lelieve in the project and their ability
fo help mzke it & success. An example: The supervisor of
the CZ*Tunction was recruited by the utildty after the
shutCown and hired away from another, zppzrently more
successtul, nuclezr project severzi sta2ies Cistent. On the
wa1f behinc his cesk hangs anm embroidered plague mace for
him by 2 friend shortly after he came <o work for the
utility (&nc long before the 1ifting cf the stop work

order). It reads, "Achieving starts with believing in (nzme
¢ prejecs).”

Helo From NRC

NRT .hed beern slow to recognize the exten:t or severizy cf the

guglity prodiems 2t the construction site. Tarough their

rezionel-bzsed inspection program, they were awezre of some
sroblems in the placement of concrete, Sut it wesn't untd)
shcrily before " he shutdown order that KRT recognizec anc
communicatec to the utility that the con&rtte plzzement probiems
were sympiomztic of 2 much cdeeper a2nd more serisus uncerlying
meéleise in the management of the project. The WRC's ré:cgni:ion
cf the seriousness of the problem was Jelling Just prior to the

..

dliegations of improper concrete placement znZ the corfirmzsion
. -
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cf quality pretlenms in piping systems 5v the hatiznal Eoarc.
wWnen NSC went 2 the utility with tneir fincings and the pesition

thet the vtility indeed had 2 very serious predlem,

the utility

was slow to totally understanc or believe what the NRC wae saying.

srene NRC Action

NRC was .instrumental in getting the utility to recognize they hac
¢ seriocus comstruction gquality and, uvltimately, project
menagenent, predlem. The NRC's order had the effect of law and
prevented the vtility from resuming sefetyv-relzted work until ¢
NRC was sztisfied that the utility had in place the manzgement
systen, people, procedures, etc. tc effectively manage the
preject. This 'sirong action by the. NRC served 2s & catzlys: for
the prcj;ct analysis that led to the utility's recegnition of the
pritlex and their decision to accress it substantively. That is,
the KRC crder lec to-the cost anzlysis, manzgement diagnostic,
anc cengressionz) hearings that finally brought recognition and
refcra. Moreover, during this process the vtility came to
reccgnize the encrmous regulatory and safesty respornsibility &nd
power of the NRC. NRC, for this project, was no: anciner OSHA or
SPA whose reculatory hurclies were t¢ be encagec anc clezrec. N&C
ccuic cetermine whether this project would ever be completed or
1ic;nsed cr not; hence, NRC decisicns coulc affect the solvens)

¥ the corporation. The utility recognized thet while they were
vltizmztely responsible for their own destiny, NRC essentizlly
hclids vetpo power. They dec’iced that the earlier antazgonistic
gttitude of scme of their project staff towzrd the NRC was
inzgoreprizte and :cu::er*rcdu:tive. As cne senicr utility
officia) ¢21d the tez=, "It doesn't pey o fight the NRC; the
best ycu czn get with the NRC is &z tie.™

Bich Stancards

KL centrituted to the turn groung, &
significant way by setting high stancards Tor the resumption
f -

the sroject. NRC's recuirements for tciz) restart o

21



hNio's resiivements for tota) restare ¢f the srciess centeaine’

"22i€ poinss” cerresponcing to the cifferent stages ¢f recovery, ' |
eich of which would be subject tc intensive scrutiny by NRC

{nspectors. In addition, there were i.termecizse hold points

within ezcn stege. As incicated previcusly, the five stage
were: revised QA program, receipt inspecticns, mazteriz)
verification programs, construction werificaticn program,
resumption of construction. NRC's requirements for for |
resumption of censtruction were more siringent than were NRC's - ‘
inizie) regquirements for CP 1ssuence. For resumsticn of

ceastruction, NRC focused more on the fssues of menzgement and

1

\
i
|
menacement cepebility, and required demsnstrations of capability \
réther then stztements of intent.
|
\
|
|
|

K. Resicent Inspecsor

Prior to the work stoppage, NRC had not assignec & resident
inspector to the project.’ An experienced NRC inspector was
essignec to the project zs the resident inspector &bout & months : (‘
efter the stop werk orger was issued. Both NRC &nd vtility staff '
crecit the resicent with being & key factor in the project's turn -
reunc. He wis perceived to be firm bus fair and resulis
criented - one who focuses on substantive issuves. Senior uvtility
renegerent felt that had 2 capable resicent inspecter been
essignec to the site coincident with cr prior to the (P, the
project's qualitly problems would not hive proceeced to .he extent
they cid. Basec on their own difficult experience, senior
§

resicent on site from the beginning thet, in fact, the Tirst 4
f the project mey be the most crucial 15% because it is during
this perncd thet working practices, prc:edure§.
ceniractor-management interfaces, etc. zre esteblished fer better
or worse. I1f they ére the latter, there is not much the NRC

|
\
1
Tity manzgement feels that NRC shoulcd have zn experienced
irnspecior who comes cn &t 15% can de ¢ turn & SaC preject arounc

f recommencing sirong enforcerent action (such &s werk
y 15% cempletion bad habits are esteblished, : (\




Basec on the informaticn reviewed and analyzed by the stucy team, this
case stuCy suggests seveval possible ceneric implicetions or lessons
with respect <o insuring quality in nuclear projects. They are

discussec below.

A. Mzracenent Commitment to Quality

Although it seems 2imost trite tc szy, mena2gement must be

conmitted to quality. Howaver, it tzkes more thin a manzgement
. attitude that knows 1t wants quality. t tzkes menzgement
uncerstanding of what it takes to have 2 successful project, and .
it tzkes & workzble system to implement their uncerstanding. A
workzble system may be expensive and may be cestly. Cest, 2s
expressed'by commitment of rescurces, is protibly & good measure
of management's commitment to quality. Commitment of resources
includes management's own time devoted to involvement in the
preject ang to assuring guality, and their willingness to invest
in talent, experience, and workzdle systems 1o suppor: the
quaiity function in the project.

Uncerstenging

The utility should understand what it is getting into in a
nuclear project. - The vtility sheuld understand that there is 2
significant difference in construction complexity and cifficulty
between 2 fossil or hydro preject ang & nuclezr project. TThe
vtility shoule undérszand the ¢ifference in construction
cozplexity caused by the 2ddition of safety requirements of
nuclear plants. The utility sheulc understand that the grezter
szfety requirements bring with them the NRC &nd 2 gre:t dez) more
reculasery attention than would be the cise in 2 fessil plamt

The v2ility shovld understand that NRU cén, &3¢ might, in 933
public safety role suspend constructicn on the piant, refuse 2o
license it, or reveke its license. The uvtility sheuld uncerszand

that it may well be mertgaging {ts cerporzte future 2o the

sall ' 23
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retiear plant end that as the rutiear jrojest zoes, sc CoES the
semzany. The utility should uncersstans thzs there S nothing
mere important to the viility than the suczessful completion and
cperetion of the nuclear project, and the utility shoule sTovice
*he nuclrar prajess 2ttention and manazement commensyrzie with
the project's importance.

Not only should the utility understand thes these thinps zre
srue, it shoulc zpprecizte consciously how true they 2re &nc thaz
shericuts in any espect of the nuclear project mey lezd <o
cerperete Cisaster.

Te scme Cegree these unc:rstancings mey be achieved through
ecucetion, Thrcugh looking 2t projects thet have had problems anc
srying to learn from them.

The vtilisy H:u1d ecucate its pecple, both manigement, lzbor
refis, QA/QC, etc. of the importance of quzlity in 2 nuciear

f'l

;r:je:: for both séfety and economic reascns.

sffective Manzcement of the Projece. Responsibilitv for the

'y .

.;-a-s -~
-

siven thet the vtility may be bankrupied if it has an
smsuccessful nuzleer project, it would seem logice) to pu:'its
Tuil attenticn on manzgement of the project. Although the
vtility often hires contractors to do cesign, engineering, _
srocurement, construction management and/cr construction work,
the vtility is vitimately responsible for the szfety of the
ccuct; hence, whatever the uvtility's z;rzngemtnt with A/E's,
sontractors, eic., the uz11ity must exercise effective

o
-1

stewmarcship cver those contractors. That is, ciffertuﬁ'
~esponsibilities and amounts of responsibilities will be
te'egeiec in cifferent projects (depencing on how much the

vt Tity coes itself, how much the A/E coces, eic); howsver, the
veility muss exercise effeciive oversight over the whole projecs

-

T8 De sure it is coming together properly. 1In this cese, the

2t
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vtility's role wis & ceatral cne as Zorstructish manager. I
cther cises, the A/E might alise 2zt &s ceastructicr manager.
Whatever the utility's role in censiruztien =znzcement, it is
respensibie for overall project manigement, &nd 1% nmust ses up
systems and practices so that it can effectively discharge that
responsidility.

Rescurces 2and Sudoort for Qualisv Precrams end Orcinization

The law (through KRC reguiations) requires that nuclear prejects
have 2 formal quality program and organization. Given that this
is 2 recuirement and mzny people in the project know i%,
inciuding laborers and QA/QC staff, the utility will make &
costly mistake ‘4f it treats the requirement only as 2
rc:nirtnent, t 2s & manazgement tcol thiat manigement believes
in. Llzck of managcement support for the reguirec cuality program
is penerzlly rezcily evident tc those both in and out of the
pregTen, anc it sets the tone for the success of failure of the
pregram. To work, the mandated program needs the suppert
or sazper and in subsiance, of utiii:y manzgement. This suppers
should be menifested in commitment cf management's time o
inscring guelity, in delegation ¢f sufficient authority to the
qut:i:v erganization, in backing vp the cuality ergenization
where Teguired, in assignment of high quaiity personnel with
preper experience and treining to the cuality organization, and
in assignment of sufficient rescurces to get the cuality
oreenizztion's job done.

Tezn +~2zitudes

Develicomens & hezlthy #:titude towzrc quality and & project
mincecness in & construction team is not something NRC can
recuire in 2 regulation, but it is cne of the impertant

"
"
O
wd
ot
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“inzzacitles, 1ike manzcement commiscs-:, that is assccizted with
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¢cez =-zjecss. Develepment of such 2 tean spirit anc pr



sriestazicn is very likely a procuct ©f gooc managemen:s. Scih @

tez= s;irit and & project orientition seem imporiant, perneps
necesszry, for the successful completiur of & nuclear
consirucsion project tocay.

Duzlisv Personnel

-

gcoC menagement seems to be necessary, sc coes staffing
<+ broadly and deeply with capesle, decdicatesd ' -

(Al
R
-
" w
LN
m
“

perTsconnel. As with 21most any other encezver, the cuelity of the
fina)l procuct is & function of, &and directly relzted to, the
guzlity of the people working on the project. There is no
su:s:zgute for good pecple. In short, uvtilities must have or
cosein persc%n¢1 with the education, gqualifications ang

experience that are required to construct complex nuclear reactor

Tacildties.

T¥%er<ive Cemmunicztion and Interzction Between Crozrnizztionz)

Comoonents (Proiect Mznzcement, Constructicn Manzoemens, QA4) {

There should be effective communication ang invcivement between b e
sroiect manzgement team, the constructiion manzger, the
gesigrers, the engineers, the crafismen, CA/QC, etc. Ericging
these interfaces effectively is essentiz) to the smocth progress
gnd cempletion of the project, and to ensure thzt the 5211 is nct
grospec on scme crucial aspect of the project. The mor
interfices there are, the more cifficult it is to centrol end
poniter the project, and the mere challenging it is for the
£

o
o
-t
-
-l

ity end its project menagement team. :cffective minazgement of
these interfeces is enhanced by team attitude and preoject
=inCecness &nd is & mezsure cf good manzgement. tezm aitituce
novid exist for the QA/QC program and crganizetion to be
effeczive. Project oriented (as opposed to "surf-orienzecd")
‘mrerfaces shoulc be estiblished betweer engineering, preject
TEngsement, constructors, construction manzgement Eng suility

essgrance. . (
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Pricr corporate nuclezr experience would &ppear o be helpful.
Lacking previous cerpsrate nuclear experience, the new nuclesr
utility needs <o hire people with zpplicable nuclear experience
so staff key pesitions, both &t marzgement and lower levels.
However, hiring experienced perscanel is not enough 2 assure
success.- The persowne1 heve to be put together right o make the
arcject suse ee‘ This reguires an uncerstanding ef what s
reguired by «inzsement and by the entire project team (which
menagement must mold) to build a nuclear reacter in the U.S

_NR: Licensing &nd Inspection

NRL, in grenting a CP, should ook beyornd the piant design,

seismic criteria, and financial status to determine whether the
utility is capzble cf managing 2 preject having the scove and
::;Iex ty of construction ef a nucliear project.

\Rl's presence in the ear1y staces of constructieon. is vital and
shauid be censtant, not sporacic. Qualified NRT persomnel should
jter the preject 2t the construction site from the very

nte

beginning of construction work. NRC should focus more on the
substance of the project and the guality of the cesign anc
construction work, znd less on piper recuirements. Moreover, NRC
should tezke action to increase inspection coverage of
coenstrucsion zctivities, even zfier the zssicnment of & resigent
inspecior. Active :cns:ruc:iou ,.cd1ens gt cther sites seem t0
D€ ccxtrabu:inﬁ to & lessening of the 1ps:ector's presence at
sizes that zre nc: thought to be in as much difficulty.
Mereover, bad prictices cdevelopec curing the ezrly stzges of
castruction carry over inte later work ind the time ¢ catch
sractiices ang correct tnem is &l the pesinning. waisin
she prejecs s 15% cemplete can permit potr praciices 20
€

€
becone accepted and ingreined anc much harcer to turn @rcunc. in
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the reacier site from cCiy cne ¢

nL region personnel stzted thit wher they stirted reviewing the
O~ orogram «ubnitials (PSAR) prior.te issuing 2 consaruction
permit for this utility (mid 1870's) they were inexperienced ant
cic not fully understand what wes needed for & successful DA
progrem. They'saic they wer minimelly quelified 22 <het time
" enc badly understefferd. The quaii€icztion problem appesred Lo
neve bDeen rectified as far 2s qualificetion o

Ozher Generic Implicetions

TA

recuirements is cenfusing.

reguirements within the various NRC Regicns.

-
-

- The Architect-EZngineer should prepare specifications that are
vnemdiguous anc interpretzble with clearly cdefined tolerances to
recuce conflict between QA/QC &nd consiruction perscangl Uun ﬁow
strictly the specificziion must be interpretec and enforcec.
This has implicetions for Ford Amendmeéi Alternztive 13(d)(1).

ne &ppiiceticon of nuclear codes, standerds ang the
Severz) cc

thet in their view there was &n inconss <ency of

MELICATION OF THIS CASE STUDY (CASE A) FOR KRC DA INITIATIVES

=0 h&s underwzy or uncer study & number of in
L
€5737e2 10 estedlish adfiticna) conficdence in the qual

28

¢ resicens to

sior weulc heve been 2
grezt help in recognizing the viility's z=2:less e2rlier ang
cefore they beceme 2s extensive 2s they were.

AC sersonnel szt
the Utility site is cencerned by &ssignment of &n experiented
resicent inspector. However, the NRC Region DOffice sta®® is

tiN siretched thin. The resiﬂeni inspector perfermed over S0
¢ the on-site inspection in FY-82.

reguiatery
cier personnel
irterviewed who hzd worked 2t ciher rezceor projecss mertioned

ssiicasion of

étives which zre

cf design
"2 fenstruction ectivities, to improve the menzgement coaire) of
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guelity, anc/or to improve the NRS cazatilisy %0 ev2luize 152
e-entaticn of Ticetsee programs. These iritizsives éve cescrided

in the NRC staff paper, Secy BZ-332, entitles "Assurance of Quelity"
énc subseguent correspondence between the Commissicn arz the NRS
staff. One of the purposes of this case stuCy is t¢ previcde feechack
rezzrcing the relevance of the various initiatives 1o this vtility's
ruclezr consiruction projecst. Subsequent peragraphs sake each
initiative in turn ano answe e whether the fnitiitive, hed it been an
erngoing activity a2t ¢thre ¢ime of this u‘11z:y $ construction qualisy
protiems, would have mezoe a cifference. That s, would the infsizsiv
héve helped prevent or at least mitigate the construction quality
prc?lem that has been discussed earlier.

A rere complete Ciscussion of the scope anc cetzils of the various NRC
04 initiztives may be Tound in Secy 82-332, Secy 8i-3 , ang Secy
£3-32A. . The laz tieT two papers are quétterly stztus repiris o the
Co:“issinn or the imolementation of NRC's quality assurence

{nis ia ives. Tt shoule be noted that ezch of these inizizzives were
CiscusseC with those interviewed, especially senior manazeness of the

- -

vtility. They 2creed &ith the study teerm's eveluasticn cf =

il

splicability of the inftiztives to their pricr censiruztion quality

-

wnich initiatives might have made 2 cifference in the case of this
censtrustiion project's guality problems?

A. VMeasures for Near Term Dperating Licensees (NTOL)

. Licensee Self-Evaluazion = Net azzlicanle/Ne.

This Jicenses's consiruction proslems cccurred early in the
construction process, and the licensee self-evzivzzien is an
ction that would teke place when <he licensee is in t=e

. crocess of receiving the cpe-ati~g license. =22 2°is

meesure been in effect in the Tzte 1870's wher t5e licensee

(3%
0



citafnes his TP, 145 effest on the T4zersee's conssrussien
serfe=racce in she firss 2°% ¢f <he sreiecs weuld Nave been
regligisie.

Regiona) Tvaluaticn = Not aspliceble/Ns.

Seme rezson 2s 2bove in VIILALY.

inZepenget Design Verification Program (IDVP) = Ko,

Same rezson &s above in VIILA.). In ecdition, this mezsure
is crientec toward cesign idequacy, anc the licensee's
tuelity prodlems exzmined in this cese were in
coenstrucsion. This conclusion could net be intersreted as
i=plying that an IDVP might nct be beneficia) a2t some point
in the gesign/construction of the pécje:t either before or
&s thé licensee nezrs the cperating licerse stage, ner that
the licensee many not hive or cevelop cesign probiems.
Rather, this conclusion means thet wish recard 1o the \
consiructicn quality problem examines in this case stugy,
Nal's practice of requesting some licensees to submis 0 an
IOVP prier to receiving an OL, weulc not have made any
cifference. Some utilities have extences shis gorsept inte
construction verification. Such conssruzsion quaiity audiss

d be effective in 2 menner similiar 4o INZD censtruction
(ciscussed delow in E.1).

ncussry Inditiztives

INFD Consiruction Audits = Yes.

This measure, which Tooks 2t beth menzgement and
programmetic considerztions and the cuzlity of the procuct
(hercware) would hzve been beneficizl has ¢ oeen in place

FEAY

he time of this utility's construztion predlems. The

~
o

/“\
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Ti2ensee might Nave listenec 32 Ch2C fincings Secause (1)
ccie whe she.lc be
exsess and (2) they came from a griup comp-ises of their
seers 202 supperted by the incussry. The usilisty, 2t the
time of 1ts trouble, did not cuize know how %2 re2d nRC and
senced o0 lock at NRC findings as nurdlies rather than
tndications of real problems. They might have listened to
an INPD type group more then 2o WRS. Thes? sudits -weuwle
have beer particularly beneficizl ¢ the wtilisy if they had
i heavy focus on the quality cf the prejecs, cn project
censiruction mznagement, and en obviovs quality preblems
(e.5., poor concrete guality) as indicators of deeper
sregramzatic problems.

rci
shey came f-cm cutsice the uvsiiity frem pe

Usi19%y Eveluzting Using INPO Method - Yes.

‘s measure, which is basically & self-eveluaticon using the
INPO methodclogy cdescribed in VII.Z2.1 above, would not have
heiped if the vtility used cniy their own pecaie in the
tugit team. At the time utiiity mznzgement woulcd not heve
1istened (zhey ¢id not, in face, listen to their own QA
cesiriment). However, these "seif evaluzticns" coulc have

.ee' of some benefit if they inclucec perscanel from cutside

the vaility. First, outs.ders may weil have hacC more
expzrience and perspective than Yicensee staff and hence
Seen beiter abie to icentify preblems. Second, utility
manigement would have been more receptive tc cuisiders’
views than those of their steff. Although this king cf
ausit, with oussicer participation, ‘would have helped, it
weuld net have been as effective 2s an INPO aucit. 1t is
ezsier for the utility tc igncre cr minimize the findings of
their own zucis or eveluation than to ignore INPD findings.
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nis initfetive gets 2 yes if by revising p-cce

¢res 1t s

regns: (1) streamline the inspecticn srzzecures to

gliminate recuncancy and prioritize accerding te safesy

significance, (Z) focus more on chservaticns of actua)

w

censtruction work and less on paper &ng reperts, and
(3) Tecus more on the quality of managersns of tris projess
&rc less on the forme) QA minual, orgenizaticn chart 2ad
writtin procedures. A strong yes &pplies 2¢ increzsed
inepecticn resources, especizlly &t the zutset of 2
sirugtion preject. NRC's drregular, =onconstint and
Viedsed presence &t the site in the early part of this
preject was & contributing factor to nct det tecting the
predlem &t an earlier stage. .In the exi: triefing licensee
rmeregement went further', arguing thzt plecement cf 2 cepetle
KRC resident inspector at the site, coincidens wisth er prior
tc (F issuence, might indeed have preverntec & gocs par: of
the cuality prodiems they experiences. SzseC on sheir own
cifficuit experience, senfor utility menizement feels iras
KRC shoulicd have &n expe.ienced resicert cn site f-om <he
beginning = that, in fact, the first 13X of <he project mey
Se the most crucial 1TX because it is Curing this period
thet working practices, procedures, contracicrmarigement
interfaces, etc. zre estzblished for betzer or worse.

Comstruction Appreiszl Team (CAT) Inspesiicns = Yes.

This initiztive gets & very definite yes (assuming the
Iicensee had been subjected to this 1ns:e:ii:: procecure
prier te the shuidown order). The depth zng
cempsrehensiveness of this inspection procecure would have

e NAC to &ssess the extent &nc severizyv ¢f =i

ey
(8]

-t

.
-
-
-

he routine inspection program ancd woulS heve given form and

i1ity's cuglity problems more rapidly anc compiezely then
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<Sst2nce to the Regicn's eariy dinciceticns that the preiect
hed quaziity prodlems. Indeec, the shuiCown Orcer was
precipatec in large part Dy & speciel regicna) teanm
inspectiion, which may te thousht of 2s & scilec down version
¥ the present CAT inspection. Given NRC resource
limitations and other priorities, only & CATS per year are
plarned. This means that the CAT program cznno: cover all
planis under construction each year. However, & combin-iion
cf INPO Cogi:ru:t1on Audits (in sufficient number)
overchecked by NRC CAT dnspeciions is feasidle anc would
have helped had it been in plice 2t the time of this

. utiiity's probiems.

P

Integratec Design Inspection = Nc.

+Same rezson &s VII.A.3, Independent Design Verification
Program. -

&, Eveluztion c¢f Reported Informzsiicn - Mzyde.

This initiative would cozputerize 10 CFR 5C.55(e) ancd
Per: 21 reports, facilitezing srend anc other analyses of
the event repcris. This Ticersee hac submissed no such
reperts tc NRC prior to the shutdown, sc NRC anzlysis eof
their reperts would have showr ncthing (except that the
utility €id not think they hac groblems which in itself
might be an indicator). However, had NRC had such & data
enzlysis capebility, they might have cbservec trencs in
cther beginning construsticn projects which coulc have been
useful as warnings for potentia) problems at their site.
This is conjecture, and the irntitiztive cets & "maybe."

Designeted Represen:ative-(DR) - Unzlear.

-,

~% the time this case stuty wes ctonsuctes, i

v
-
n
wm
.
=
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TR system would be implementes by the NXC. Without & constant

" NRC presence at the site {ic oversee the werk of the Cesignated

-
Q.
-
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&~ cifference. The Dis very Yikely wou's =zve seer selezcec “rom

-
MR~

reccesentative). it 9s ro: clear that & DR srogeim well€ hav

&

u

=N

1me iicensee Q2/0C s2eff and the Vicensee was not )ister ingc to his
<=/CC pec;le 2T the time of <he preblem. C- the cirer heng, &
tinstant NRC presence 2t the site, ezriy or, sresebly would have

"2 2el mitigcate the licensee's precblems (cuicker ciscovery, possibly
stve sreventien). Exparnsion of this NRC presence via & DR pregram
snouic have been even more effective. If +he DR progreém invelved a
rige-ous cuelification check of those selecsec 4o periicipatior, the
C2/C0 work woulc hzve been performed by rore cuzlifies incivicuals.
mowever, the prediems of the vsility not iistening tc its Qa/QC staff
rignt st91) have existed.

vinecernent Irdtiztives

Seminars = Yes.

Part of the rtility's problem was that vtility manzgement cid

rot fully eaporeciate what they were gesting inte with the (:
censtruction of 2 nuclear plant, nor what conssrustion prediens

they might encounter. Industry or NRC sponscrec semingss zimed
et CZ0s anc cther senior maznzpement, w=ich wers <m2o some cepzh

énc used rezl examples in explaining wazs couic ¢2 wre

ng in &
nutlear construttion project if 2 utility were necs careful,
mighnt well hzve been usefyul. This is especizlly rue if senior

executives of other utilities whc coeulc speek Trem experience
were inveived in the presentztions.
It can be zrguec tiat executives of this viility mighs have
Tistenec 0 such & presentition anc come ewey with the feeling
thet "4t can't happen tc us." However, senior vtility
mzregement incicztec that their prier cbliviousness'wag ceusec
by the fict that they simply didn't understend whes t they were
ce:tirg into and thet any information from peers who hac been
s.e oefore wouic heve been listenec 2 &ng pe-fins teeces.

34
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- Lealt®icasion/Carsificazicen of SA/QC Personnei = Ne.

b

: 222 tize cf che Liility's ceastruction quality preslen,
134

ity managerent wis nct listening to warnings ceming from the

L4
o

o~ crganization (nor were they acting favorably cn resuests for
222it'cna) QA/QL personnel). The usility had eszablished 2
ferca’ QA pregram and orgenization beczuse NRC resuired i, but
trey 27C not view the QA program as @ menagement tecl that could
gensribute te the suzcess of the projes QA wés not perceived B
3E ¢ pars of :hg preject team. An WNRC requirement thas
sersconel holiding certzin QA/QC positions holc special

. cerzifizaticns micht have improved the guality of the QA/QC
$22¥F, Zut 9t would not have made manzgement listen to them zny
m:re zhan théy cid.

3. Crz¥isman Ship = Wo.

Atthzugh the utilisy's quality preblems manifested themseives in
suhstinsard concrete &nc piping work, the cause ¢¥ the predlens
wis nst pocr crafismanship, 14 was poer management. Inceed, the

H :
giscevery ©F the exient and sericusness of the prebies was
Tegatiens of poor concrete werk mace Sy & laSorer.
Mere iwzreness trairing of crafismen siressing their
Ees;c:sfbi1i:1es for quality might have caused the extent to the
c=ism to be reccgrized sconer.

Certificaties of A/O’ Procrims (Secv £3-28) - Yes.

=z =al .---.si'i :i!-’l

S - - wew

-

r effect a2 che time, parzicuiarly es @
concizies “zr dssuance of the CP (see VIII.B in the ciscussion of the
Forc A~grmz-gnt), the licensee would have had to pay mecre aitentieon
s2, 252 pus mere into, his QA program. As 2 result, uvtility
mznagesent would have hec to treat QA 2s something more sutstiantive
then Jist gmother regulatery re'-"e ent, resviting in some

tmsezvemgez in thedr ansezl sugit program. It is mere Tikely thad

er
om
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wnis ‘ritfztivc by itself would net have preverntesd sheir prodlens,
¢t it woul€ have helped mitigate therm.

-
.

Menagement Aucits - Yes.

nis intitiative was sugpested by senior licensee menegement
curing the case study team's exit briefing. Utilisy menzgement
felt thet the one thing that would heve helpec more than
enything else was being subjectec tc good, substantive
menegement 2Udits. No one t01¢ thes they were nes maraging the
project preperly (unti) the shutdown) znd they were too
inexperienced in nuclear construci1on tc cdiscover this fact on
:hiir own. Utility manzgement felt thet &n in-Cepih look 2t

neir priject/construction menagement by &n INPC-like group or

bv & man agement analysis group such &s'the one which performed
he c:zcnos~1c subsesuent to the shutdown would have been
extremely helpful. _ .

IMZLICATIONS OF THIS CASE STUDY FOR THE FORD AMENDMENT ALTERNATIVES

?'npl B

Wne'S FY-EZ Authorization 2413 recuires NPC <o condusst 2

nC cuzlity control 2t nuclear power plants uncer construction. This

ecticn, called the Ford Amenczent, reguires NRC o Jook in periicuiar 22

"

the feasitility and efficacy of five specific 2lternzsive pregream
concepts. As part of this case study znalysis, ezch 2)ternztive concept
w&s evaiveted with respect to whether it would have mace 2 cifference ir
this utility's case, had it been in place 22 the <ime of the viility's CP
issuance anc subseguent construction problems. As wés the czse with the
QA fmitiatives, ezch of the Ford Alternztives was Ciscussed with the
sreject team, inclucing senior utility menzgement, &nd they zpreec with
the stuCy teem's eveluetion of the 2pplicability of the initiztive to
their crior ccnstruction prodlems.

Ll

LA}

¢rC _Amencment concepis or zlternztives might hive made 2 Cifference
-
in the case of their construction project's quelity protlems?

36
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Mere prescripiive architestural arg engireering criseria - Ne.

The Autherizaticn Act requires NRT to evaluste the following
alternative: 13(B)(1) - adorting & more prescripiive espreach to
cefining principal architectura) ang engineering criteria for the
censtruction of commercial nuclear power planits that would serve as 2
pesis for quality essurance and quality cemtrol, inspection, and
enforcement actions.

Seme reason as zbove 4n VII.A.3. The gueiity protlems that are the
subject of this case study were in construction, nct design cor
efcineering. It does not appear that z more prescriptive gpproech
for defining principal architectural and engineering criteria would
hive mece any cifference in how the licensee mzniged (or fziled to
menige) thz construction project.

Canu.tionﬁng the construction permit on the t*p?i:zn:'s cemonstration
f his ability to menage 2an effective quality assurance program - Yes.
The Autherization Act requires NRC 4o evaiuzte the focliowing
diternztive 13 (b)(2) - requiring, as 2 conciticn ¢f <tne issuance of
censtruction permists for commerciz) nuclesr power pliznts, that the
licensee cemcnsiréte :ne capedility cf 1n:epencen:lv menacing the
effective performance of a1l quality assurance and guaiity cenirol

responsibilities fcr the plant.

+ coes 2ppear that this measure, had it beer in place 2t the time of
+he issuznce of & construction permit <o the utility, woulc have had
¢ positive effect on the project nor would hive lessenec the \
posiconsitruction permit construction problems. The rezscning behind
this judgment 1is &s follows: The licensee hac nct hal & QA program
prior to its embarking on 2 nuclear project, and it set up & QA
srogram for this nuclear project because it was an KRC recuirement.

’

The vtility viewed the QA program 2s just zncther recuirement anc

«

susportec it sccorcingly. Hed NRC resuirec 2 cemenstrition of the
ti1ity's 2bility to manage &n effective QA progrem prior to



sessrustion pe-mit fssuance, both the Ticensee &n¢ WAl o2.1¢ neve
%32 20 take imp

-

mentation of the QA progrem more sericusly.

have had to be viewed in & cifferent light: The
14censee could no Tonper pass the NRC tes: for QA (i.e., &zzrovel of
& crezter in the PSAR) through & written cescription cf & regTe

h2t existed mere on peper thaa in face; the vtility waud gve hed
1o neve in place, net only & program, -but one thit wazs demsnstratedly
fective (for example, in the ccntr;::ing, procurement ancd lirited

€
=c~gver, 1t woulg

m
-h

werk gctivities cenducted prior to the CP issuance). In shor: the
22ility weuld have been forced <o (1) rec cgnize thet N2 weezs indeed
serious znout QA, (2) recognize that NRC would not et it go ferward
irtz {ts construction activities until an 22tua) (not & hyscihetica)
*ogTaR Cesc'ibed in the PSAR) effective program was in plece, and
) think thr uch more clearly how to menige the projest 2n2 hew Q4
it ianto 1t. -ohjs toncept, had it been & reguirment & tﬁe tire,
wtuiC, in 2ccition. <o meking vtility mznagement think that NRC really
.r.;gh QA wzs 1raortzrt (1ndced mote of & menagement 001 cr system
ther 2 ‘reguirement), woulc have potentially put in place ar

-ty o~ 1!
G

-~

e..e:::ve, cuelifTied, staffed QA program anc orgenization fremzhe
sutsee of the project.

“gnce, &t least three faciors the: contriduted t¢ the vsiliisy's

n
“©

msiructions problems weuld have been somewmzt mitigated:
{3) ¢2iiity manegenment woulc have hacd to pay more sttensicn to QA,
st in & broac sense anC in & programmatic sense, ( ) th :1?ity
woul1 have hac to think through and plan the project bes srd
(3) the utility would have had 2 strong QA progrem in plizce frqm the
viset. Given: (1) some':hznge in management attituCe toware
seztity, () better manepement practives &nc (3) & viatle 02 pregrem
from <he beginneing, 211 of which could have resvited from this Ford
Aiternztive, the licensee could hive been in & fer superior sesition
0 cez) effectively with, and perhzps asveid, constructich cuality
orodiens of the type that 1€ months after censtruction pernit
‘gsuince resulted in cessztion of 211 safety-releted cinstrictiion
gL ivinies.
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‘=its, insoections, cr eveluations Sy associztions of professicnels

v

having expertise in apprepriate areas - Management guCits, yes.

“y

The Autherization Act regquires NRC to evaluate the fcllowing
adizernazive 13(5)(3) - encouraging and cbtaining more effective
evaluztions, inspections or audits of commercial nuclear power piant
censtruction by indepencent industry or institutional organizatiens,
basecd upon best experience and practices.

The jicensee was subject to audits, inspections, &ncd/or eveiuztions
by zstociztions of professionals cduring the period between
senstruction permit issuance and the shutdown. Audit findings by the
Nztionz) Board of Boiler and Pressure Vessel Inspectcrs regarcing
susstande=c piping work ceincided with NRT recognition of substandare
concrete work and helped speed realization on the part of NRC &nc
alers’ the utility that *he u:i)ity had 2 severe anc pervesive quality
sreblem, the roots of which lay in poor project mznzgement. However,
ur<il zhe shutdown and subsequent incdepencent third party dizgnostic
and inircspeciion on the part of the utiiity, the utility had little
z-areciztion for and paid 1ittle attenticn to inspecticon results by

ne Nzsional Soarc, ASME, or other similiar groups. The wtility cic

22 uncerstznt the code system that zppiies to nuclieer projecis and
viewec Nztionz) Board-like inspecticn TinZings &s irritations more
than &s scmething of substance that neeced to be dealt wi:h. A
change in this attitude dic not come ursil a2fter, anc es & result cof

Y
the shutcdown action..
Hence, aug'ts, inspections, or evaiuztions were concductec by
zssocizsions of professionzls curing the period between construction
sermit and shutdown, and contributed vltimetely t0 the shutdown '
cecision. However, these reviews ¢id nes-help tc prevent the problem
from heppening, mitigete it, or cause earlier cetectiion or program
surn around. The licensee cid not tzke the findings of these groups
se-iousiy. This lack of z:tentiveness wzs Cue partly tc ignorance
s$=g inex:eriencelbu: glsc 20 the facs zhes i is quite Ciffi

ow -

recognize that substandard piping werk is only & sympiom anc thet

o
w



preiect marnagement s the Cisease. Se-‘z- lizense¢ minigerent
ir

incicatel <hat vhat they neeced 22 the tine ¢ rESCON 2
sreolen wis not code surveys aimed &1 & naroow crost

-

cut rather managemernt gudits aimed breadly a2 sh

m
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efiectiveness cf their planning, orgenizeticn, project manzgemens
enc CGA program (such 2s the one perfeormed lezer sy 2 third p
eTier the shutcown), They argued that their srebiem wes poor
ranzzement, thet they dinn't recognize it anc thz: no on2 pe
cut =0 them (uniil the shutdown). Puring the perics cf thed
senssruction quelity problems no one, NRC c¢= erysne else, pointed cus
their menagcement problems. They argued thz: it is much ezsier *-
ze that the problen may be bad manzcement when somecne ouiside
the u:iﬁity, pirticularly & group of reccgnized experts, concucis an
tucits and Tincs that bad management is the zrecblem then when someone
concucts an aucits andAkzys thet the protiem is bzl welds. Moreover,
¢ menzgement zulit which makes uvse of aciue’ cefects in design or
siruction to bolster its conclusions will be sironger than one

Although the viility might have been relucian: to accept fincings

sointing te project manzgement prablems, they &+ “eist would have had ~——-
thet inforzation aveiladie to them rzther the- proceecing forward

cSlivicus in their ignerince of mznagemer:s sridiems. Senicr utility

mznzgement siri.gly encorsed the idez of cutsice menagement gucdits,
Sing INFO-type reviews, 2s in improvemzns tc the overall system
that weuld have been of benefit to them curing the period they were
getting into trouble. This is particularly true if the organizetion
coing the mznagement zudit 2lso had the power 1o Sring some pressyre

en the 1icsﬂses, be it peer pressure or strenger. If the auditing
ergznizetion were subservient to the utilizy and hzd nc power, even
incirectiy cver the subject vtility, the uvtility would not have paig

&
much attention to the audit fincdings during the prodlem period.

Fence, an INPO-type 2ucdit or NRC requirec third party 2udit would

heve hag an effect; however, 2 self-initizzes augit whose resuvlss

¢0
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0. Imcrovement of NRC's QA Program = VYes

The Autherization Act recuires NRC te evaiuste the following
eiternative: 13(b)(4) - reexamining the Commission's erganization
enc method for qualiity assurence develorment, review and inspection
with the cdjective of ceriving imprevements in the agenzy's progcram.

I+ is clezr from previous sections of this document Tnit NRD was par:s .
cf <he predlem also. The following changes to NRL's program weuld
hzve mitigated anC possibly prevented the cevelopment of the

conssruction quality problems giscussed earlier.

1. VModify the licensing review process for 2 construction permit

(CP) to examine the utility's &bility to effectively manzge 2

reject 2s complex and technolegically demanding zs the

truciion of & nuclear reacior in accordance with NRC

- e recuirements. The-CP review for this licenses ¥ocused on
technica) issues and financial capebility, brt 4% did net zssess

mr

the capedility cf the applicant tc manege the project or oversee

the work of the contractors. A paper review would nct be
sufficient; just as ineffective QA programs zre doproved $ased
cn & peper review, ineffective project management progrems coulc

o¢ &zircved based cnly on & pazer review. Wnat seems neeZed is
cme cemonstration of the applicent's ewareness of the

ccmplexity and seriousness of the project being undertzken and & |

test of his understanding through scme tangibie, measurzble

cemonsirziion of his management acumen for 2 nuclear projecs.

This recommencation is not unlike Ferd Amencment Alternztive
13(5)(3), but would be broader and require the zpplicant %o

cemonsirate his capability to effectively marage the project

Sefere CP issuance.

2 As pert of 1 azbove, the zpplicant would have to demonsirztie his

cezetility to effectively manage 2 CA progrez. This s Fore
~lternetive 13(5)(2).

&1 - |
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preject. Sad habits are very harc 10 brezk once & prcjé::

is 15X complete. To improve effecsiveness, residenss

should be assigned 2t the Limited Werk Autherization (LWA)
ttge'btc1use substantial sctivity, including cevelcpment

of 2 QA program and organization teke place prier to CP

issuance.

Expand the sccpe and depth of the licensing review for QA. This -
licensee's PSAR DA chapter (and most of its PSARS was cepied
from znother licensee's previously zpproved PSAR (this wazs z
cuplicate plant). The NRC QA licensing review fozuses on 2
oenere] cescription of the QA progrem znd commitments by the
licensee to comply with 10 CFR 30, Appendix B. t has nct
looked into the substance of the licensee's QA program, itis
undersianding of what it 1s committed to, or its zbility to
zznzge such & program. This improvement would be coordinztec
with fmprovements ) and 2.

Congitioning the CP on the applicant's commisments 40 submit to
shird party tudits of the QA program - No. ~ _—

The Authorizasion Act requires NRC tc evzluzie the foilowing
glternetive: 13(B)(3) - requiring, &s & conciticn of the
issugnce of construction permits for commerciz) nuciear power
plant:, that the licensee contract o meke cther azrrangements
with zn independent inspector fer a2uditing gquality zssurance
responsidbilities for the purpose of verifying quality essurznce
performence. n indepencdentinspecter is & third pariy who has
ne responsibilities for the design or.censtiruction of the plant.”

This ziternative, 2s it 2pplies to this czse stuCy, hés been
giscussed uncer rorg Amencment Alternztive (3) zbove.
Sssentizlly, the resuvlt is as fellews: Thirc party eudits of
the licensee's management progrem wouic hive helped had the
resuits been zvailable to outsice groups hoicding substantiel
cirec: or indirect auvthority over the Ticensee (e.g., NRC or
INPS). Third party audits of the licensee's QA srogrem only &t

3
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the time wsuid have had much less effecs (even wizh cutsice

sressure) because ﬁhe'iizensee hat 1i:tie use for she QA (
organizaticn and program, did nct Visten 30 what = . QA grou )
was reperting and pru.ably would not heve listened <o what 2

third party saic edbout any zrea the viilisy 2id act censider

important, including QA. (The licerses wis net zgzf

prs
s

s
vaifcy. The licensez was strongly in fTavor of gqualisty. but cic
g Y,

(ol

nct see QA 2s & management too) to help achieve it.)

The esseniiz] difference between the 1icensee's resporse uncur

" this 2lternative and z1ternative 13(5)(3) hinges cn the lack of
cenficdence in 2 formazl QA program. However, this &lternztive

ceupled with alternative 13(b)(2), which would have forced the
veility <t teke QA more seriously, ceuld hive been effective and
could hive helped mitigate or prevent the consiruction prodlems.

(24



APPENDIX A

_ EVALUATION OF GENERIC KEY INDICATORS
' FOR CASE A STUDY

KEY TO EVALUATIOKS: ( - CONSTRUCTION SUSTZAM

Q - GUALITY ASSURANCE SUSTEAM

4 F - ENGINSZRING SUSTEAM
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CASE A
EusLuaTioN OF Gengric KEvy INDICATORS

icensee fully committed to 2 program for assurance of gquality.

Tram the interviews conducted and the chservaticns mads, it is evident
==27 this wtility is committed to 2 progrem for assurance of quality.
This commivTent carries over from the licensee to its contractiors.

Te 2ssure t.e contractor's commitment, the 1izensee was willing

=z eonvers contracts from fixed fee to cost plus incentive fee
centracts. |

cest and schecule -onstraints ¢o not czuse cquelity to be coverricdien.
instead acdizionz]l engineers were assigned to coocrcinzte anc rescive
=rchlems,in advance of scheduled work so that schesules couid be
szintzined. It was evident that this licensee has commitied resources,
se: up crganziational stryctures and invoived senicr management in

the QA program to assure success. Senior mznapement, who 2re Jocztec
2+ the construction site, involve themselves in the corrective

zction preocess and have set up 2 management review So2r¢ responsitie
+= review the status of the QA program. Personnel have besn terminzted
for f2élure to compiy with QA requirements.

sarticipaticn of senior management wes found to De very strong

2= this utility. Mznagement does participate fully in the DA
s~zram and are very visible to 211 levels in their ceomitoent.

Q4 problems are escalated to the jevel ‘pecessary o gel appropriaie
resolution. What's more, top meanagement is very intzrested in
whezt the QA/QC have to szy. The nuclear program management for
this utility is located 2t the site znd corporate tanzgement visits
the site frecuently.

Cost and schedule are maintzined in gﬁbd bzlance with cuality
serformance. If any mismatch occurs, it is probzbiy in favor
¥ quality. .

Stop work autherity exists at many levels in the crganizationz]
c+ructure both within the licensee 2nd the major sudcontraciors,

ig widely and rezdily used, and recognized 2s an esfective manacement
<227, Authority is excercised to step 2 specific pertion oF & )
{zs, the wheie jeb, 2 contractor's ozerstion, or 2.7 centragisrs’
cperations.

-~



¢4 Generic Key Incdiczicrs

r a2 area ¢f GA/QC staffing, the licensee currently has 114
~le. The major sudconiracicrs alsc 2-cear to Se 2cequetely
s¢ac. Treining end qualificztion of perscnnel eppears first

-

b L 8

3]
<2
(3

The organizztion is iy commitied to & program for 2ssurince

¢f cuzlity. Senior mensgenent ere acsive’ly engzoed in assuring <hat
‘acequate qurlity is bwilt into the plant. They heve backed up their
incent with time (in site visits and meetings on ouality) and funds
(sy sroviding adecuzie levels of st2ffing). Fanzgement works with
CA/QC st2ff o irprove their epproach to cecisicn making.

m
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yz=isn ¥ Generic Key Indicators - B

=cmsisi14ty and 2utaority are Slearly defined and pruseriy implemented.

Tre licenses's QA Manuz) clearly ¢st2siishes the rasponsibiiity end
suzherity of the QA orgznization. . Centractor's responsibility end
euthority and interfaces between crgenizzticns were reviewed &nd

sersonnel interviewed cletrly understood their responcibiiities,

aushority and interfaces. Specific contracts were nSt reviewes, .
hcwever, orsanizational charts were reviewed. Tne licenses anc

&n2 its contractors were set up in gimiiar organizaticnei structure

for varicus buildings to esordinate interfaces and establish
schecules for work 2ctivities. A smocth working relaticnship
betyeen 211 contracteors was evident with minimal finger pointing.

3

-

Ciear cdefinition of responsibilities anc zutherities were evident

2t 211 grezs sampled and personnel were Guite knowiedgezble of their

own 25 well 2s other's responsibiiities and zuthorities. Defined
responsibiiities and authorities appeared 1o be preperiy implemented. 0

Sesponsibility and authority appear to be clezrly cefined and

srecerly implemented. Procecures are in place governing respensi-
Bilisies ané authorities, and personnel are required to acknowlecge

‘n writing changes which pert2in to ther. There {s an acceptance

22 the working level (ncnsupervisery srcfessionals) of the procedures.
There is 2 significant involvement cf QA personnel in the planning

of *he construction work. “"wWhistle blowing" is actively encourzged. t
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¢4 Generic Key Indicators ' elke

0  Sersonne) ere acdecuately cuelified for a2ssigned work.

T=4s licenses i3 doing scme unicque things to tr2in anc maintain e

cueiified werk force 25 follows:

1) One contractor utilizes video cassetie training films to tra2in
crefismen on how. o perform certein tasks. Prefessionzis from
<eievision were utilized ©o prepare these vides fiims.

2) Personnel 2pplying for key company pesiticrs 2re required to
be examined by frcustirial psycholegists to determine their
suitebility for handling a key menzgement pesition.

terscnne) in<erviewed were found to be highly quzlified for their

pesitions both from the standpoint of nuciear experience anc technical
cucation. Trazining menuals were very impressive and established

asproprizte experience levels and forzzal training requirements before

an indivicuzl could be certified as being qualified to perform 2

task.

A very comprehensive trazining program is in existence at this utility
botn within the utility and the major subcontractors. The
1icensee has gone to grezt jengths to obtzin highly quaiified
o :ageria? an¢ tezhnicz) people and tc further train them. Key
sespie go through 2 fairly extensive screening process that includes
e evaluation oFf & candicate's 2%ility teo be 2 team werker. The
assessment te:m ¢id not have 2ccess to personnel records But action
ig taken for pocr performance or viclations of comzany pelicy or

uies of conduct.

Training programs inciude schedules, required courses, course
cutlines, reouired zttendance, 2ttiendance records 2nd mezningful
exz=inzticns when cuzlification examinztions are recuirec; however,
«rere w2t Some indicztion that further imsrcvements in the program
cacld Se mece in the arez of verifying the trzining re2lly took -
place.

A well-cuziified professicnz] engineeri{ng staff wzs assigned to

s=e utility. Most have significant exzerience approprizte to their
segsent sesitions. Some 2re on the cutting edge of their technology
‘s .=, . on coss and schecule monitoring). Net 211 personnel in key

\Seme .- -

scsitions were utility empioyees, howsver, SO 50me srcjects' sirencths
rey.be lest to the company 2s the plant Becomes operztionzl.

}.0’-0 ’On .
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;eeiang, srocedures and drawings a=e cle2r and acequate.

This arg: iopsared to be acesustely 2ilressac. Tas gontrecieor
ressonsisie for civil/structursl werk hecd en excellent system

for det2iling welding 2nd. inzpection requirements Yor structural
welds., The rschanical conitrzotor utilizes an effective fabrication
inssection Sraveler to contrn? welding and inspectien. An excellent
change contrs) program wes in plice. Scme cispute was notec betwveen
Q¢ an¢ enginssring cver the acdequacy cf scme tslerinces estzdlished
in crawings and specifications.

-

er3ll, the svstem for use of instructions, crocecures anc crawings
s guite comorehensive anc well controlied. "Utility perscnnel and

recter Sersonnel recognized anc generzlly eccedtec ine need
- clezr instructions and procedures. There is scme Teeling both

within the utility and the major subcontractors that there has been
cverkill - mzybe too much detail.

-

WO I
RIS
o

Tnstructicns, procedures, and drawings were well controiled and
aozezred current. There was an ef¥ors to ensure 2 consistent
aopro2ch to cuality cown to the crafs/lascrer level.

e«
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Quzlisy 2né/er QA program ceficiencies are icentified and reportec

swemesly and cieerly.

2. Strong evidence existed that program ceficiencies ere promptly
resoreed, Signs were very prominent issuring personne]l that there
wouidn't 5¢ recriminations for reporting problems. The KRC Resident
Inszeztor indicated thet utility end contracticr persongeT were
wiiling to report prodiens to him. The gerrective 2otion systien was

#.11y implemented and senior manapement promptiy reviews corrective
action resussts. The utility has imocsed 2 very strong overview
program in¢luding recuired OC holdpoint sign-off before work could
proceed. 7This could be en 2rez of gverkiii by the utility but

is consistant with their desire to be the best.

b. A very visibie progrem exists 2t the vti1ity encouraging reserting
asd correcting of ciscrepancies or gu2lity problems; e.g., the
"iQ" program and posting of hot Tine phone nunbers and coniracts
for reporting probiems. Source 4nspections, surveillances and zudits
are regularly performed and results sromstly reported to minzgement
botn 5y the utility and its contracictrs. A strong program of over-
checking was vtilized by the wtility.

Tegnd 2an2lysis reserting is cone on 2 cuerteriy basis by utility
anc consraciors. The repsris flow to the utility and contracts

manazemest end concentrete on sysiem teeakdowns ané causes plius

the corrscsive 2ctions to be f2ken.

¢. Having been burned badly in the matitier of assurance of quzlity eariy-
en in the project, evidences that might suggest 2 compromise of
guality 2ppezr to be closely monitores. There is & management
irforme+ion svstem on quality of conseructicn-relzted activities,
Lut d4e vsefuiness to upper minzgement wes notl determined. There
is an 2%titude within the utility preject staff towzrd quality that is
very pesitive, and which sugpesis +hzt ouality cdeficiencies 2re
promptly identified gnd-corrected premptiy:

D

™m
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Atsttisn ¢f Generis Key Incicaters

£.0 Coereciive pcticn progranm is effective.

d. The construcstion assessment team dic net ook &t this erez extensively.
interviews indicated that corrective 2ction was tzken promptly.
Dismissal of perscnnel for vielation of quality recuirements has
bean carried cut which 1s ¢ good indicator of whelher managenent
is sincere in backing GA. C

& tomzuterizad trend progrem exists which Teeds cata into the trend

re=cv>:. Trends are aveiiedle cn nencenformance resorts, cerrective

¢Ticn reports, sudit resuits, censtruction reperts anc surveillance
recoris. No cne indiceter is used to determine effectiveness of
program but cdatz frem m2ny scurces is evaluated tc cetarmine system
Type prodiemss

The corrective 2cticn program is very thorcugh and reacily used.
Corrective ecticn resuests are written frecuentiy. The willingness
4o iéentify end 2ti2ck problems in the open as & tzam effort was
seen to be 2 re2)l sircng point in the utility's QA program.
Fersonnel re2dily recognized their respongibiiities and acted
czerdingly. R -

Tae corrective 2ction program, to the extent ciserved, appeared
ef¥acsive. The manzgement, in particular, seemed tuned to roct
cause cetsction and/or eradicztion. Staff trazining in 2ssurance
cf guality was an emphasis. £




“vaticn ¢f Generic Key Indizaters ofis

ign reviews, inclucing independent reviews, cetect ind clearly
ressive cesign ceficiencies.

&. The construction 2ssessment tezm didn’t review this arez extensively.
This piant is 2 replicaticn of sne Being Buiit By another uvtilfity.
Fuil advantage of cecign errors made 2t the other glant were not
oe¢ing t2ken by this utility. An excelient field chenge contrsl
syseex wes in piece for controiling changes t5 cdrawings.

E. This grez wrs not eveluited By the subisanm,

c. Informetion on indepencent design reviews per se wes not cbtzined.
Tne utility project engineering staff reviews 211 the "top level"
rawings issuved By the Architect~Engineer (A-E), But not “211 60,000
crawings end 210 (2) specifications.” Prcject encineering does
review 211 design changes., Some type ¢f design review may occur
within the A-Z 2s &2 matter of course es the Byron design is replicated
¢t this pliant. Design ciianges resulting from field changes are 211
reviewed by the A-f prior to relezse t: the fieid for construction.
The A-Z is increasing thefr staff a2t the censtruction site from-
2osut 20 to cver 100 in ea2rly 18E3 in recognition cf the imporiance
of processing change orders expeditiously without compremising
sesign quality.



WiSE ~
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¢4 Generic Key Indicators ' 5 ~

Jesign input cata ere acequetely cenzrolied,

This arez was not evaluated By the subtesm. C

na= gvzluzted in cdet2il. What was ohserves ¢id epsexr agequate

v »

or mzybe above inaustry average 0

-zae=ztion on contrel of design incut catz, per se, waS mot cbt2ined

= cez2il. The cesigzn contrgl pro.ess gzceared IO Se aceduate.
wever, there was concern that the “rezlication engineers® 2t

-
-

|
+~& A-f were nct 2s knowledgeaBle of the tackgreund of the design :
2c were' the Byron engineers 2t the A-Z wic ¢id the crigina] design. £



9.0 fFianning, scheduling and Budgeting previcde the resources to do the job.

2. Tas c.“ truction management team concepe Deing usec by this wtility
enh s their 2bility to meet schecule. Contracis with mjer
c-""c.crs were changed from fixed fee to cost 7;5 incentive

nirzcts wh ieh have 21lowed sufficient si2f Ting tc plan work znd

Tve srofiems in acdvance so that sthecules are ne:. rersonnel

n:ers.aﬁ‘ that they must folliow procecures :nd edeguzte time
tie€ t5 clezr QC holdpnints beTore work is &ellowed to

s. Tais wtiliity fully committed fiself anc its contracticrs

resources necessary to attract cocd people. Salaries were
cisclcsed, but wnen key pecple were esxed why they came to

s projest, they sa\d the s2lery cffer was too gcod to refuse.

b

v 1
-t N

b, =

et

Yo oy
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5. A very strong planning end scheduling activity wes found to be in

lece 2nc effe:tiver functioning. TRe piznning and scheduling

Tunction included cay to dey type gc‘ivi*1es, .hcse tc take place

within the yvear and those which will de tzking piace yezrs in the future.

1‘!

Procedurel compliance is continually stressed. The peneral philesophy

is 1o ¢o it By the procedure. If the procecure is wrong, change rIg
the precedure but con" deviate.

Fav was evziueted to Be very competitive to &éttract anc holid very

highly cuelified people. &

¢. The pTaunin g, scheduling, anc Budgeting gcsivities zre excellent.
Gcocd cocordinztion exists emong comstruction, en~1ne=r1nc procuremert,
inspertion, etc. The wtility's cost-schecule integrztion system is 2
cut zdove envihing else thet exists in the industry. Hhot enly does
it provide an estimate of job completion end cost o compiete,
tut it 21so shows where there is 2 brezkcown in procuctivity and "
hznges in critica) path scheduling, £




11.C Design Centrol Process

g'

The subtezm only evalueted the field desicn chenge control process
and consicered it to be very good.

A1l coentractor personnel
interviewed reported they could not procesd on 2

_ szTety-related
item unti) the design change waes approved. All field changes To-
resuired review and approvel By the A-E. " il
Tnis‘erez wes not evaluvated by the subteanm. n
G
Tais arez was. not evaluzted in depth By the subtean. Key Indiczters
7 and € provide deta{l ~n what was olserved. E



sereric Key Indicaters

and control.

Tne clx?]/st*uct:-aT centractor utilized effective instructions,
srocedures &nd drawings. A very impressive systiem was used to
¢ezzil structural we1d1ng for sa7e:v-r=1a.ed structures. Eich weld
gng its inspection r-quxreﬁen;s were cstziled ¢on iscmetric drawings
$52¢ were incorporzted into an 1nspec::cn traveler to0 cocument
essentiz] cata essocizted with ezch weid jeoint.

A::*a;r.a.e codes znd standards are referenced in work package
¢ocuments; however, tolerancing of speciTicetions &nd drawings
»2§ ccasiceres too vague in scme are2s lezcding to interpretztion

contTiices.

end dociment control przct ices were computerized and
This utility is consicered lezding incustry
tiis arez. Only one ceniractor was checked in the field
if correct drawings were 2t the weork 1ocaticn, anc their pro-
cram was reted excellent.  When it is necesszry for the inspecbor
o witness QC hoidpoints, he checks the 2pplicedlie drawing out of
¢ cociment conirol room ezch shift 2s neeced. This assures he
r2s the latest revision of the crawing to :erfcﬁ: ingpecticns.
Tnis 21so preciudes having to rely on fieid stick files of crawings
ick are very ¢ifficult to keep up from @ document control stz 2ncpoins.

W

nis arez wzs nct evaluzted By the sulzezn.

eD

¢. This erez wzs not evaluzted By the sulleam. E
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-14-

arez was not directly reviewed But 211 cbservaticns led the
e2m to believe thzt procurement contrcl met the apprepriate
irements. Contractors interyiewed were 2dzment thzt they

¢ only Buy safety-related items frem approved suppliers. The
{¢y retzins the resoensibility for approving suss] fers.

lier performance is verified through source inspection. The

ot O
[

=

e warehousing and receiving inspection functicns were pbserves angd
ms o he excellent. Warehouse stock awziting installation
reviewed for appropriate guality status tags with 2 very gcod

em being evident. '

n ¥ ~h -
<m0
"t

S

From the review made by the suBteam, their progranm zppears very
acecuate and in compiiance with requirements. Supplier selection,
evzluztion of bids for compliance with quality provisions and
evaluetion of the performance of suppliers was procerly incluced
in their program. Difficulties were stiil Being experienced on
oi¢ suBcontraezs. Suppliers have difficulty uncerstanding wihy
Barsware anc cocumentation which is accestable to the ruclear
industry 2t large is not acceptaBie to this wility.

s adeguately controliled. The system z2lso

¢ cf 211 nonconfcrmances on procured itens
|
ia+e maintenznce is cone on equipment awaiting

i
S -
-

é

ere processed thrcogh 2 singie organization g this
A-F reviews technfcal specificztions and quality

he purchasing organization monitors “the conirace,

¢ers, and dzlivery. A1l informaticn pertzining to the

¢ process is forwarded to the records manzgement function
¢ an¢ sterage. The purchasing function is.zaudited twice
censultants. -

e



¢ Key Indicatoers

e Contrel

- meterizls and workmanship were chserved and were
,,..p.i tzgged and controlied. Further processing of &
norconterming item was controlled, ancé 211 nonconformances ire .
sutdiez

to review by appropriate enginsers for the vtility, con-
gnc the A-E.

A VEry stircng program wes found to exist.

This area was not evaluzted By the suﬁ‘ e



c. 1

n o7 Generic Key Indicators -1€-

22927 Process lontrols

This 2rez was not reviewed extensively. The welding procecures for
cne contractor were reviewed and found in Tull compiiance with the
ccie. The piping contractor wes u‘111z1n. an excellent form for
cozumenting the resui.s c¢f nondestructive exzminzaticns (NDZ).

Spe'ieT'process con.r01 was nct evaluztad to any great t depth. On
the strength of the other trzining pregrams fn place at this usiiity
gns i{ts coatractors ané indirect feedlack from theose interviewed,
t=e speciz) process qualificaticn pregram would be rezted zbove
&verage.

Tnis arez was not evz]ue.ed By the subteanm.

c

D
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Sxaminztions,

generic Key Incicztors 17

Test and Inspection Control

211 chservations csnv1nced the subteazn that perscn1=1 were cuzlified
for their positions. A very effective training and certification
program w2s in place not only Yor inspecters but crzficmen zs we11
Tneoeztion was well controlled throush work packaces end is sutject
overcheck By the utility. The program utilized :y the yt 11*y

to scheculed

g€ its consractors to ccorcinate ‘ie ¢ work, pricr

start, to assure 211 procedure and equipment probiems fhezve been

icentified and solved indicates conditions necessery to satisfy

tae quelity recuirements (gspec1z11v ehiectives ané prereguisites)

for & scheduled segment of work 2re well centrelied. C
.

Tne susteanm re‘erred bzck to Item 15.C and made no further c:servations.Q

Tais arez was not evaiuated By the sultezm. E
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ol
~1

2. This &rez was nct evaluzted by the subtezm.

-~

5. Thig zrez was not evaluzted su ficiently to 2liow rating. Calibration
control is handied By an off-gite c:n:rac.ar. The utiiity tast
jebgratery only perfor=s 2 few-aspec‘ ef calibratien.

c. nis arez wzs not evaluated By the sufteazm.




" .,
.5 ~ s ‘.-
2.ugticn of Generic Key Indicaters -
2.0 fscords
2. T=e utility is an industry le2der in records management systems.

Centrol of incoeming records, filing, stcrage and retention practices

ez excellent. An IEM pren:red comouter svsiem czlled STAIRS is

vsed., They cemonstirated the 2l 1ify - se-rch anc 1oca.e reccrds even
wien minfman desbri;ticrs of the record desires wers civen. Ten ~

s:susend recarde of eicht pages each 2re processecd exch month., The
recorss fecility fuzlv'ﬂee.s the requirements of ANSI N4 -.2.9 and

cusliczte recerds are provided througl the microTiim process. C

<

et ou -0
=
n m

bty
ot

b,

.
coc¢ program for records manacement was in effect 2t this
E:;wwuen &gnc facilities are first rete 2and 1nc1ud= 2
ed microfilm retrieve] system. Very 1ittle documentztion
the scope of the document contrel/records menagement

0 '
b R

=2
. ~

m -0 O
"

L
E' t e

-

ome probnens st911 exist 9n the systerm as far as
11ty of early records brt these prollens are actively
né shound not have & siznfficant impact on the records

0w "
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e

rked 2
program.

¢. The recorde control for this utility is

c-::r‘i gné cistributicn of d~s1cn c':n

2 prciect materditis. Al zzterie]

usee, lﬁC controlied from 2 cent

1 ie retrieved znd the process 1
in 2 fireprncf vauit.
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cf Generic Xey Indicziors 25
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-
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The utility has an effective zudit program in place and audits
internally and 211 contractors for comliznce with the QA
program. The 2udit seztion was u.i?izing gppropriate 2udit checklisss
anc had crganizationz] indzpendence '

-

‘Planned and schedules aud ts are performed to verify comoliance

with 211 252 ects of The QA cregram and to deter:1 e iis effectiveness
SsTn withia the wiitity and its contraciorss. neview of audit

schecdules revazlec audit ‘re:ueﬂcv ts te csﬂ:-ﬂ urzte with the

impertance of the work. Aucit resulis were cicumentac 2nd reporied

1o respensibie manzgement and Torm the Basis for an effective 0
correc~ive action systen. e

Au *ts appezr ¢o Be nadefor many of the functions at tn‘s utility
inciudine purchasing (By outeide consultants) and project engineering
(internzl, menzgement QA, and NRC aucizs]. nudw.s sesmed to be quite
coomen 2t this project.

fri



g.

TEe sorrective 2ction system is Tuncticning and given gioc manzgement

gtienticn and response. fFersonnel Tnterviewed reporied that when

senicr manzcenent of the utw]fty came cown Tirmiy cn corrective 2ction

resacnees (CAZs], pecpie knew they meant Business anZ Bescams

ressonsive o CAfe. ‘ C-
|

réfer o key indicators numbers 5 and §. 0 1
|

. |

Cerreciive 2ction seems 4o Be adequate. - Cest and sthecule 2re

acknowiecsed as important censideraticns, u: nct 2s imsortant

as qu2iity, 2t least 2t this time in the project history. There

is no: reluctance to inform menzgenment ©F neeces changes and there 15

2-cear to be azmple cppertunities to co sc. c



not eveluated

r 1aen51.y1ng, tracking pr
2nt and materials appezred in general to be very

By the su

ning wc*xmarsuwa znd
The warenouse

of ncncontorm
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