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Attn: Mr. S. W. Shields

Senior Vice President
Nuclear Division

P.O. Box 190
Washington, Indiana 47162

Dear Mr. Shields:
'

Please accept our thanks for your cooperation with our activities to ccmply 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 construction of the Marble 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 contain 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 Congressional Report will contain a consolidated sumary of
the conclusions drawn f,om the individual case studies. It will not contain the
individual case studies. NRC management will review and approve the sumary con-
clusions contained in tne Congressional Report.

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

to our analysis.

Sincerely.

/ :-

z WV', Mlor, Directors
Divisionff Quality Assurance,

M[.Sffeguards, and Inspection Programs
ice of Inspection and Enforcement
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As Stated
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- QUALITY ASSURANCE CA3E STUDY WORKING PAPER ').

CASE A
,

,

I. SUMMARY OF FINDINGS .

~
*

-
.. .

*

A. Ir.troduction
,

.

The Nuclear Regulatory Commission (NRC) has undertaken a study of
.

selected. nuclear reactor construction , projects to determine the

impor' ant fac' ors or root causes that support effective er cause
'

. ineffective nuclect con,struction projects and assurance-cf-quality-
.

programs. Several nuclear projects which have experienced rajor~

cuility problems in construction (or design) and several which have .)
.

not will comprise the study population. This cellection of site- ' - ~
.

specific studies and lessens learned will be used by the NRC in the
'

. ' formulatien of generie policies and progrars for the assurance of
,

'

quality and in responding to the congress (Ford Amendment to 1982-E3
.

NRC Authorization Act). These working papers summarize the findings
.

from the first case study.-

. .
,

.

5. Backorcund.
.

.

~

The licensee of Ca'se A is constructing its first nuclear station
,

and is presently nearing the half way peint in construction cf s,

-
a**

.

,.

.
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Unit 1. Unit 2 construction is about 15% behind Unit 1 construction. .

The construction, permits (Cps) were issued in the late 1970's.
,

Initial planning and site selection work cc:menced in the mid 1970's.

'The licensee is the construction' manager for the project. Several

of the major construction contractors"- civil, mechanical and - .

'

electrical - as weil as several of tne smaller contracters, have
~

,
,

' limited nuclear power plant construction experience. The architect-

. - eng'ineer (AE) has had substantial experience in the design of nuclear

power pla,nts. This AE firm generally confines its work to the

design area only and does not act as cer.struction mar.ager or ccnstructor

.for nuclear (or'other) projecti. . The AE frecuently works as en
.

,,

. s
,

extension of the cuctemer's engineering department. . ('- -

\
.

Shortly into the construction of this nuclear station, the licensee --

experienced major problems in the piacement cf concrete in safety-

.related structures and to a lesser cegree, in safety-related piping
!

'

work. Some of the construction quality problems were brought to li_cht -
-

;

| through allegations of a former construction worker, which were invest-
'

igated and confirmed by the NRC. An intensive NRC team investigation.

found that the cuality prcblems in ecncrete and piping were nct.

: -

isolated events, but were symptomatic of deep underlyirs, programmatic
.

f deficiencies 'in the management of the project and in the program for

assurance of quality in the project. As a result of this investication,- -

,
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all safe:y-related work at the site was halted and the licensee was

recuired to substantially revise its management approach, organization, i

and staffing for the pr ject. The st p work action was gradually

rescinded in stages over the next 2-1/2 years, as the licensee

demonstrated, to NRC's satisfaction, its ability to effectively -

manage additional . functional project activities. -
"

,

.

'

At the time of the Case Study A site review, the licensee had

efYectively implemented substantial modifications and improvements
.

:o the management of the project, and the project was regarded by'

cogniza .t regi.cnal NRC officials as having been turned around and as
.

-

'

being something of a me,d,el projedt. -The Case Study term findings

support this regional asses'sment. ~

.

. .

' - '
- C. Summary of Root Causes

The primary objective of this case study was to determine the significant

factors, er root causes, that contributed to the major construction
.

quality prcble=s at the Case A project, Dther objectives were: (1)

to evaluate the effectiveness of the current project management,.

c:nstruction management and quality assurance program; (2) determine

the actions or changes that resulted in the project evolving from a
.

cuality failure to an apparent suecass; (3) determihe generic-

implications arising from this case that way pertain to other nuclear -

::nstrue:ier, projects, including future plants; and [E) determine
'

,.

- .*
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(the ir.::lications cf this case fer N?.C's GA initiatives (described' in -

papers SECY E2-352, E3-25, 83-32 and E3-22A) and for the five specific

alternative approaches to the assurance of cuality contained in

Section 13b of NRC's FIE2-83 Authorization Act (Ford Amend ent).

The rcot causes for the earlier quality prcblems at the Case A

project are su::narized below. Discussion of these root causes as
_

well as inferi::ation pertaining to the other four objectives of this
~

. case study co::: prise the content of these working papers..

*
_

. . .

1. The crimarv root cause of the construction cuality oroblems was

.
the 1ktensee's inexperience in nuclear power clant construction -

'

-

okiects, and its failure to. accreciate and understand the difference
:

- .

* in difficulty betw$ed fossil and nuclear construction orojects.
.

- , ;
-

,

The utility had managed or overseen the construction of a .nu=ber. --

cf successful fossil projects and it approached the nuclear project

. as an extension of the earlier fessil construction activity: to

be manaoed, staffed, and contracted out in much the same way as*
.

fessil projects. . The utility did not appreciate or understand

the difference in complexity and regulation between fossil and
.

nuclear projects and treated the, nuclear project largely as just

another construction project. The utility's lack of experience in

and understanding of nuclear construction manifested itself in

the following: lack of adequate staffing for the project, both in .

-

.

. ..

6

. ,
,
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numbers, qualifications, and applicable nuclear experien:e;

^Tselection cf contractors the utility had used in building fcssil.

plants but which had very limited applicable nuclear construction

experience; over reliance on their same contractors in the management
.

of the project and evaluation of its status and progress; use of
~

fixed price contracts only; oversight of the project frem corporate' -
,

headquarters with.only a minimai utility presence at the site;.

a lack of appreciation 'for thi importance of ASME codes and other
,

nuclear related standards; a misunderstanding of the NRC, its
.

'

practices, its authority, and its . role in nuclear safety; and

an inabili.ty to recocnize that the piping and recur. ring concrete'
,

qualify problems were mere'ly' manifestations or symptcms of much,.
- --

' deeper underlying programmatic deficiencies in the management of
,.

the project. .'.

. - - -

2. Secondary root causes include the following:
.

.

-
.

,

.

a. Failure to understand and a:oreciate the cotential merit
.

'

of a formal institutionalized cuality orocram.

.

The licen e h'ad built the successful fossil units of the past
.

without having a formal program for the assurance of quality.
,

,

- For 'the nuclear project, NRC reculations require the establishment

of a forral quality assurance (QA) program. The licensee
'

s

$
/

.-

*e *

.
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viewed this requirement as just another government agency'- (
irrosed requirement necessary to obtain a license and treated

.
..

The licensee inadequately staffed the QA/QCit accordingly.

function both in numbers, qualifications, and nuclear experience.

The licensee failed to listen to the QA/QC organization when

it reported quality problems or asked for additional resources.
,

Senio'r licensee management was skeptical about formal QA
-
.

programs: earlier, successful fossil projects had been completed
;

without a QA program, and they had been worried about the dangers-

c,f the QA organization trying to build an " empire." Quality,

they felt, wis somethino that came naturally.
..

. . .

..
-

.- . - - .

,, ,,

,
b. Develooment-of a false sense of securitv.'

.

.

The licensee was unaware of the extent or the seriousness of .

the quality problem up to the issuance of the stop work order.

The licensee had developed a false sense of security about
,.

- - this pioject resulting in' part from the following: past

fossil success; use of many of the same contractors who had

worked on the fossil units; believing the contra ~ctors when
.

they indicated that the project had no ujer problems, that
- .0 ,

'

. similiar concrete placement problems were connon in nuclear

construction- the fact that the phoject's nuclear units were

replicates, of other plants being constructed by a more .

experienced utility and designed by the same AE; and a view''

"

.

(.

.. -
.
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tnat since NRC inspection ' findings (until thh/ inspection '

.
.

^resulting in the stop work action) focused on details an'd

minor problems, these.must not be any major probles with

the project.
'

L
|!
: ,

c. Fa-Tlure to manace'' the oroject frem the outset. *
, ,,

,

.
,.

- This secondary root cause'is related to Ihe primary root cause,
'

inexperisnce. In retrospect, the projecc was not being man:ged ,

-

.

by anyone. In the proje$t structure, the role of project s

.. ,
,

manacer belenes te the hesrsee. ine licenses acted as ceneral'
.

- contractor and construction manager htit' tried to run the
. .

project more[as if it were only i[ an oversight role.
" ~

The
'

!licensee ran the project from corporate headquarters with
,

- minimal site presence and without effective control over its --

centractors. 'Accounta5ility for the prcject was deleted
-

accng several organizations in the utility. The false sense

of security resulting fr:om the replication phenomenon 'contribstdf ~
'

:

in some degree to the faDure to rat. age; the utility felt that

any major problems would develop first at the project being
.

repitcated, and they would have time to make adjustments on
.

this project.
.- .
.

._

d. NEC licensino and insoettien. -

s-
-

'

L

Fcr construction permits, NRC licensing review is limited
'

-
'

, , .

largely to technical ano enginaering ' issues. NRC does not

, .
,

9
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~and did not in the case of the licensee, evaluate whether the (-

applicant and his contracters had the experience, knowledge,

staffing, or ability to effectively manage and censu: ate a project

as complex as the construction of a nuclear reactor. Moreover,,

NRC's inspection activiti at the site was irregular and

non-constant, with several inspectors in different disciplines
.

visit'ing individually for a week at a time, and with no one,

1
.

. (until just before the team inspection) recognizing that the' -

'

:4 .
reported deficiencies were only sympto::s of deep prograrcratic,

,
_

p quality prbblems. ' The first resident inspector was not
- -:, -

.

assigned to the site until four months after the stop work
-

'

, . .

4

order. * Just' as the NRC, through its routine region based
* *

~
.

.

- . - - -- -

,
-

. . ... .
# 1spection program, was slow to put together the bits and ,.

,

(','

pieces coming from individual inspectors,-so too was the '

licensee slow to recognize the extent of the prograntratic- --

e quality problem. Indeed, the licensee interpreted NRC's
,

'

early narrow inspection findings as an indication that 'here.

r

were no majorpro51 ems, and the licensee had some difficulty-

,

'

acclimating itself to the stronger, more pervasive findings-

' of the team inspection. ~

,

!
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CUALITY ASSUFM;E CASE STL'3Y WORKING FAFER

. CASE A

II. ERIEF HISTC.RY OF THE PROJECT

A. In the late 1970's, NRC issued ccnstruction permits (CFs) to the .
u ility, for the construction of two nuclear reac cts at the same ,

,

site. The utility had announced construction of the units in the ,

early 1970's and applied for construc. ion permits in the mid-

_

1970's. Limited work authorizations (LWAs) were granted,

permitting non-safety related work to be conducted prict to CP
is sua nce. The first placement of safety related cencrete-

occurred,in 1918. The utility acted as general centractor for'
,

'

the'prcject,'which was the first nuclear project it had
un' der.aken. A firm experienced in the design and engineering of

,

. nuclear projects was retained as architect / engineer ( A-E). A'

construction company, which had previcusly participated in the
construction of a number of fossii-firec plants fer the utility,

,

was retained as the civil engineering contractor for the
-

,

project. The civil contractor's nuclear experience was limited
te providing workers for projects managec by ciner firms. This

-
. cc:pany had not been the prime civil contracter for a nuclear

project before. The utility contracted with cther firms fer the| . -

1

l

l
.

mechanical, electrical, and other construction activities. In
the early phases of the project, the civil work fell behind
schedule and considerable pressure was applied by the utility to

,

regain lost time.
+ .

. .

About ene year after CP issuance, NRC identified deficiencies in
.

| the c;uality of the concrete work; e.g. ,' severe cases of
!

j segrecation and/cr honeycombing. There had been a large number
~

cf noncenicrmance reports (NCRs) regarding the concrete work frem
the cu. set of.the project. The utility agresc c utgrade i .s

cuality assurance program for the cencre e work and ic de .ermii.e ,

thrcugh testing if previously peured concrete was ade:;uate.,.

.

1
.

--_ _
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'. 1.::u One m:ntE later, a fermer em:leyee :# the civil -

,

::ns ru::icn cent-a::Or alleged that surfa:e defe::s in the \
.

::r. crete hac been imprcperly patched.' Concurrently, but
,

independently, tne National Board of 5 iier and Pressure Vessel

Ins;ectors confirmed code-compliance pr:biems witn piping
ins allation previously identified by a nechanical subcontractor.

.

The concrete deficiencies and the National Scard findings led to
an intensive NRC team inspection which resulted in a shutdown of -

all safety related censtruction activi-ies. NRC determined there
*

v'ere programmatic ouestions concerning the utility's project
,

management, ccnstruction management an'd cuality assurance

prc; rads significant enough to warrant full steppage of
,

safe yrelateE constru: tion work until these program =atic
,

pues-icns weFe s.atisfacterily resolved. '

.

.
-

Tc ,e,vaivate its project mariagement; constru: tion management and
' ,

,
puality assurance programs, the utility hired a management' - '

::nsulting firm to pe'rform an in-depth analysis of the project.
The censulting firm confirmed the existence ef, and helped.

identify, underlying programmatic deficiencies in the project.
Their reper cutiined a twenty peint plan t: restrut ure and
im:reve the project. Subsequent to the repert cf -he mana:ement

firm, the utility submitied its formal reply to the order,
'

de atling its effort to upgrade and impiament its revised. prcgram
fer project and construction management and the assurance of
quality.

.

-
.

7: assure that the utility'.s ccrrective actiens were properly and
.

.

effectively implemented, the, Commission approved a fi,ve-step .

pian for gradual recision of the shutdown erdgr. The five
stages would be subject to intensive reviews by NRC inspectors,

with an NRC " hold point" at each stage befera the next could be -

urde talen. The clan covered revised c.uality assurance prograr,
e:e{:: ins;e:-icns, ma erial verificatien pr:; ram, constru::i:n "

.

.erii.ica icr. program, and resumption cf cens ru: ion. s.

-
.

e

2
. .
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The t,tility was pernitted to resume recei;- ins;ecticns c' j
- materials at the censtruction site about-ene year af ter tne step

T
werk crder following restructuring cf its project and
construction management and cuality assurance programs. Limited
electrical and pipe installation work resumed six m:nths later

followed by all remaining safety-related werk, including concrete
placement, in another four months. Unrestricted authority to -

continue the work would not be granted until the utility .,

successfully de=enstrated to NRC that its revised Troject and .

construction management and quality assurance programs were
implemented properly. The ' total time period from w rk stoppage
to full ' resumption of all construction activity was nearly two-

and one half years. It should be noted that substantial,

non-safety related civil work was completed during the period '
,

the' stop w'erk order was in effect. -

,

'
'

, During the period of the stop work order, the utility
substantially restructured its project management, construction
management, records management and cuality assurance programs.

.

The utility, which had been very shallow in a:slicable nuclear
,

'

experience prior to the project, hired substantial numbers of
well cualified people to work en the project. They also

established a nuclear division, whose sole responsibility is the

nuclear construction project. This divisien, including the
' senior vice president who heids it, is now iccated at the plant

,

site. Morale has improved considerably,tnd a team spirit and
project determination, pervade the project.

| NRC believes the project has made substantial progress and
,

imprevements as may be seen by the followir.g: Three years after

i the quality problems became so pervasive that all safety-related
construction work was halted, the cognizant NRC regional office

.

rated the utility's QA program " outstanding" (the highest rating)
'en the annual NRC SALP (systematic assessment cf licensee

! performance) review. The utility received the rating of )

" outstanding" the subsequent year also.
,

,

3
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ine reascns undertying why sign'ficant pr gratma-ic ccr.strac-ic'

.
,

cuality preciers developed at this preject, how they were *

\

addressed, and their generic italicitions will be the subject of
the rest cf this working paper.

III. THE UTILITY'S ApDROACH TO KUCLEAR PDWER

.

The quality problems described above were manifested in substandard
. ccncrete and piping work which resulted from programmatic deficiencies -

in the management of the project. In crder to understand how and why
the construction quality problems described above arose, and to draw
reascnable generic inferences from this experience, we need to examine

'

the u ti' y's approach to nuclear power in general and their program
fer managing th. ir project in particular. - -:

e
.

-. .

A. Utility. Character and Backcround
.

-

. .

-- -
.. . ._ .. ,

Like many utilities, thi's utility -had and has a conservative -

management philosophy and is adverse to taking unnecessary
.

risks. As with many utilities, 'this one is quasic mencpolistic,.

being protected fro: ccmpetition hy public utility commission '~'

oclicies and' practices. k'ith this protection from ccmpeti 'en,
however, comes close scrutiny from the public utility ccmmission
regarding how the utility spends money and handles their

'

,
finances. These factors contribute, in part, to a cost and

'

schedule consciousness cn the part of the utility. ror many
,

, years the utility's hiring procedures provided for review and
I a; proval by several levels of management, including the chief

executive officer for all new hires. Ajl their con racts,
including these for construction of generating plants, were fixed

| price centracts. -

,

'

E
|

| The utility's prior construction experience consisted of about -

| twer. y fcssil-fired plants. In sede cases the u:'iity hac served
| as ccnstruction manager. The vt'.lity had a cens ruc-ion '

t

cesartment headed by a vice president, which was responsibie for
.

'all'censtruction utility wide. Dver the years the utility
,

1

, . .

, e - r-. .. - - -n- -- = - n,. ,o
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1developec a close we-kirs relattenship with, ar.: ccnficence in, !
,

several cf the major cons raction centractors that worked. on
m

their fessil.prcjects. The utility's fcssil construction success

was a scurce of pride: each plant had come on line on or before
'

schacule and at or within budget. Each plant was of acceptable
quality; after a few early bugs were worked out, each piant
cperated safely and reliably. This quality, incidentally, was
something put into the plant by the builders - there was no

-
.

. ..
'

fc mal pro' gram for civality or the assurance of quaiity. To the .

utility, quality was something that happened if you put good.

people en the project.
.

Reflecting the generally conservative management philesophy of '

.

'

the cc:.pany was' an adherence to tradition: if something seems'to
work, stick with it. The traditional way of building fessii''

plints see$ed to be successful, and the company carried over many~- ~

' ~

. of i .s fossil constraction pre-tices to its nuclear project; .

e.g., the utility served as constru d en manager, and several of
their key contractors on fossil piants wers re ained (although I

.

the utility had no nuclear experience and their contractors had
, _

: limited nuclear experience); only fixed price contracts were
'

let; the construction department was respensible for construction
management except for a few people permanently assigned to the. .

"

project; personnel from existing departments in the utility were
,

'

matrixed in to work on the project as needed they reper:ed
administrative 1y and to some degree functionally to their
deptrtment head, not to the project manager; the project was
managed from corporate headquarters with a minimal utility

|- presence at the site; and hiring and recruitment actions
,

continued to be reviewed a't the highest levels of the company.
-

.

| E. Decisien to Become a Nuclear Utility
.

|
'Uhy, given the inherent conservatism cf the u.iiity and .he risks

,

! and uncer.ainties associated with nuclear power, dic the utility

[ elect .c build a nuclear plant? F.any fac: cts were involved-

,

.

S
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it.cluding the *felieving: pecjectier.s fer futu e er.e ;y cemands
.

.

vere high; the price of cil had risen cra .atically ar.d its feture (
'

availability in sufficient cuantities was uncertain; ar.d a nu.:ser
cf c:her nuclear utilities, including firs timers had built.

nuclear with a;;arent success. Indeed, careful calculatic'ns
using the best estimates of cost, schedule, interest rates, plaiit
life, final cests, licensing considerations, etc. coupled with
the excellen safety record of nuclear power to date, showed
nuclear power.to be not only cost effective but reasenably risk -

free. Geing nuclear was a break with tradition, perhaps, bu:
still a conservative decision. The utility had no prior nuclear
experience, but they felt they could compensate for this by
hiring a few key pecple with prior nuclear experience. Moreover,

their plants wcuid be replicates of a plant already being built
2

in a nearby sta,te by a large utility with extensive nuclear,
experience. The utility felt that being able to draw from.the
lessens learned from the design, engineering, and ccnstruction of

..
~ ' ~,

the neighbor's plant (they "were 'using the same
'

Architect / Engineer) Iculd help compensate for the utility's lack
~

cf nuclear experience, as well as reduce the cost of the' plant,

and sherten the licensing cycle. --

C. Utility Attitude Recardino the Project. NRC. and Quality
.-

.

After careful evaluation of the informa:icn available to them at
the time, the utility decided to go ahead with a large ecmmitment
to nuclear, power. Origih'al plans called for a total of fcur

'

units at a ccmmon site. The initial CP applica icn was fer two
units. A subsecuent CP application was prepared but became a

I casual y to the accident at ihree Mile Island and was never
fermally submitted to the NRC. The attitude cf the utility frem

_ the cutset was che of ccnfidence and adherence to practices that
had werked on fossil prcjects in the past. There was a .

reccgnition that the project would be differen frem fossil
d'

crciects, but the gcverning feeling was that the cifferences were
,

.

-

. .

.

.
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not t=c great a.nd cou9c be evereces through .he hirir.; cf seme '

managers and staff members witn prior nuclear experience and
w

through tne replicatioa situatien. Of greater concern was the
desire te complete the project on time and within budget.

The utility had not dealt with the NR before and saw the agency
as the regulator that comes with nuclear energy, just as 05hA
comes with occupational safety and EPA with fossil plan. .

~

emission. The utility saw regulatory agencies as todies that set
rules and requirements which utilities must meet in order to
obtain permits and licenses, and their view of NRC was no .

'

' different. Submittal of the Preliminary Safety Analysis Report
'

(PSAR) was viewed as a requirement, which was met through.

submitting a slight modification of the PSAR of the plant they'
were replicating. Establishment of a formal quality issurande -

pr'ogram wa' .a requirement that was met through Chapter 17 of thes
_

' '

, PSAR, appointment of-a QA manager, and the establishment of a
_

small QA/QC organizatiori. The utility saw the formal QA program
as a recuirement to be met, not as a management cci .c help with ' !

'

the project. The utility had been se:cessful before without a
, _

fctmal quality program, and it saw the NRC-required program as
being neither necessary nor sufficient to assure quality in the
construction of the reactor. Quality was to the utility

something that just happened, net something that had to be
planned for. Accordingly, the NRC-required QA crganization was*

,,

given limited resources, personnel lacking minimal . qualifications
for the jcbs they were dcing, and limited authority (e.g., no
step werk authority). Moreover, utility management -had been

warned of the development of QA " empires" elsewhere, and they
,

,

were suspicious of the new QA manager, his organizatien,' and the

{ messages coming from it. In particular, requests f=r additional

QA personnel (which like all recruitment / hiring actions had to be
~

approved by the chief executive efficer) were rejected.
,

/

/*

.*
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I'i :C-- *a2SES C: THE' UTILITY'S cRCELEF.S WITH CL'a* ITY IN CONSTRL'~TICM -.

(
.

.

Eased on a review of NRC inspection reports, investigations, and cther
d;:u er.:ation, discussions with and interviews of cogni: ant NRC,
utility and contracters' management and staff, -he fellowing appear to
~be the primary and secondary root causes of the quality pr:blems thit

ms..ifes ed themselves in the late IS70's.and led to the cessation of
safety-related work at the project.

_

A. primary Root Catse

.

.

'

The crimary rect cause of the constructien cuality oroblems
ex:erlented by this oroject was the utility's lack of exoerience
ir. buildind a nuclear oroject.

'

*

. .

.

The utility' did . net understand or fully appreciaie the 'several
,

cuantum jumps of ccmplex'ity and quality recuirement differences
-- -

.

between builcing fossil plants and building nuclear plants. -

Their experience in building fossil plants had been quite
,

p sitive: as previously mentioned, they had built nearly a score.

-:f successful fessil plants in the past thirty years, generally ' - -

::m;leting the prcje:ts on schedule (or befcre) and within
budget. This led to the development of a mind set sometimes

referred to as a " fossil mentality" the feeling that building a
nu:.iear plant could not be much more difficult than builcing a

. f:ss~il piant, the main difference being in how the , team was
generated.

.

Their inexperience with nuclear projects, the,ir failure to
,

.

ap;reciate the legal and engineering complexities of a nuclear
construction project, and their overall fossi.l-oriented outlook

- all contributed'to the manner in which they addressed 'the
project. As a result, several managerial errors occurred which

.

.itima, ely led to the s::ppage of safety related work. Primary

a.:r.; these errors was a failure to staff tree nuclear ; reject -

-

(a:e,;uately with sufficient personnel having a;plicable \s
- -

.

8
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nuclearrelated experience. A few r.ey pesiciens were staffed with
persennel with apprcpriate nuclear credentials, but overall there
was neither sufficient breadth ner depth to previde reasonable

,

assurante of sue:ess.

Anc:her error lay in their understanding, or perhaps
misunderstanding, of NRC and its role in the licensing and -

cversight of nuclear construction projects. With their strictly
_

.

fessil background, they tended to view NRC as another government .

agen;y wi-h another set of regulatory hurdles to engage and.

co=ple'te, much' like had cecurred in the construction of their
fossil plants. This lack of understanding of the NRC role in-

~

rea:ict constructio'n centributed in part to their failure to.

recogn.ize the extent of their prebiems earlier than they did -
.. .

"hearin5" What NRC said, but not really " listening." . NRC als~o
,

.

was sicw to recognize the extent and depth of the problecs, as
' '

will'be discussed later.'

.

.

Similiar to their lack of understanding of the impcrtance of the

KRC role and its rules was the utility's lack cf understanding of ,,,
,

the impcrtance of various nuclear codes and standards. This

misunderstanding caused them.to be slow to reccgnize the
.

..
significance of the findings of the National Board of Boiler and
Pressure Vessel' Inspectors referred to earlier.

.

Ancther management- error on the utility's part was theirI

' over-reliance on c'ontractors. They regarded their centra: tors,

| despite their inexperience, as being competent in nuclear
M construction work. 'The utility tended to view their centractors '

,

'

as the experts in the areas in which they were working and

I generally.did not question their activities. Moreover, they

turned over de facto management of the project to their
.

centracters. (Mere about this later.) Finally, their
''

inexperience, lack cf qualified staff and over-reliance en
i

contrac:crs resulted in not recoentrinc or being able to )
'

f

1
- -

,

| reccgnize that the construction quality prcblems they saw (e.g.,.
,

*

I
.

. C
*

|
. .

,
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-he h:ney::=bihg of -he cent ete and im:r:;er pat:hirg) were but*

,
a

sym; :ms cf a much dee:er underlying malaise in their entire "

;r: gram cf pr:Je:t, constru: tion, and*:uality management. In,

sh:r , they saw the, sy=pto=s but did not understand how much
dee:er the underlying causes ran.

5. Se::r.dary Rect Causes .

**e have identified four seccndary root causes of the construction -*

quality pr:51 ems' at the reactor project. They are:
.

.

i .' Lack cf understanding of the pctential merit of a formal
'

;rc:ra= for the assurance of quality.
- ,

.

*
.

~

2. Develep' men,t of a faise sense of security by the utility.

-
. ,

2. Failure cf thi utility to manage the reactor project 'from
- ..

~

the cutset, and - --

*-
.- .

_ .

s.
4. Deficier.:ies in NRC licensing, inspection and enforcement.

practices. - - ~

k'e will explain each of these in more de ail.

..
.

-

~. . Lack cf understandire of the neten-ial merit of a fermal2

Orcera= fer the assurance of cuality.
.

-

As ir.dicated above, the utility has a history of completing
'

sur:Essful fessil prcjects on time and within budget. Ihey
viewad cuziity in such a project as semekhing that just gets

'

built in i ecmes naturally as the result of good management
and an able', knowledgeable and dedicated staff. From years-

of ex;srience, e ery:ne from the top down seemed te know
,

v;.at it t::k to build a successful fessil plant, and they
ali v:rked tegether ensure that -he everali preject and

,
,

, fir.al pr: duct w:rks and is safe. The utility viewed their (,
- ..

.
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.p ~.g |b s:.::ess re: rd as tne resuit :f teamscrk a .d cedicated 1

i
'

personnel. It was a re:Ord established withcut the help of,
N

or need fer, a formal quality pr:gra= or crgani:ation. Tne i <

same attitude carried ever to the constru: tion of nuclear
plants. Because NRC's 10 CFR 50 Appendix B required a

fermalized QA program and organization, they created one
without an adequate understanding of its role, importance nr -
pctantial ,as a management tool. Since NRC recuires that the

_

head of the QA crganization report to the hignest levels rf .

utility management, coupled with the fact that the QA
organization also has the authority to audit the activities
of others (including those at high levels) the predictable'

result was a lack of enthusiasm, a lack of management-

support, and even a mistrust .of the QA program and staff "
The NRC Region's investigat-icn in the late 1970's produced '-

-
.

internal utility documentation which showed that company.

executives were cold to the idea of hiring very many people.

for the quality assurance organizaticn, fearing the
development of a quality assurance " empire." ''

.

.

Such mistrust of and lack of enthusiasm for the mandated
quality assurance program resulted in a la:k of adequata
authority or staff (either in size or qualifications) for

,

the quality assurance organization (NRC inspection reports
contain a more complete ' discussion of this point)..

2. Deve1coment of a false sense of security by the utility.

This secondary root cause is somewhat related to the primary,

,

rect cause, inexperience. KRC's region based inspectors
"

fcund numerous problems at the reactor site'. between Ip-

issuance and the siep work order about a year ind a half
.

later, but until just before the st ;page of w:rk, the
u.iliti (and NRC) did net re::gnize .ne full extent cf :ne

' pr:biems. One utility staff member (cuality . assurance) who
was there at the time of the prchie:s explained it this way..

.

4
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5E# (paraphraset): "NEC came in and they fc;nc a few things,

.

wrcngs, bu- that's ineir jcb. Iney cidn't co$munica e to us
,

* -

that we had any really serious prchiems. Since we viewed-

,

them as the experts, we felt that we pectably didn't have
any major problems." This cpinion was correborated by

~ others involved at the time, inc1'uding very senior utility
management. .

Heavy rel.iance on centracters also caused the utility to -

develcp E~filse sense of security. Here, teo, -hey felt
that the contractors were the experts and that if anything-

.

went wrong, the contractors would address it.
.

Anothe? contributor to the utility's false sense of security
'

is the fac,t that the reacter is a replicate of another plant
'

whic.h is being built for a neighboring utility wifh several -

. .
-

cperating nuclear plants.
, , .

The utili,ty made extensive use of
'

design and licensin.g 9d~ocuments prepared for the ether plant ,.-
and felt that most major problems in construction would k,
surf ace there first and the utility's project could be.

repregrammed to take advantage of the ne~igh: r's experience. - - -

~

Failure of the utility for its desienated reeresentative).

-

to manate the reactor construction treject frem the cutset.

. -

.

This secondary root cause overlaps the primary root cause,.

inexperience, but it is of such fundamental importance that
it is highlighted a's z roct cause in its own right.

Perhaps the utility did net effectively take control of the

reacter project from the outset because they knew they had
no prior nu~ clear project experience, and so they w'ould rely
more heavily on c.ontractors than was their normal mode of

,

cperatien. In any event, the utility, acting as the
prcject's general centractor, relincu'.shec te much cf the -

,

, day-te-day management cf the projec- te surrogates, they
. .

9
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failec :: establish a Ef f ec-i.e ;rciect management presence,

at the c:ns r.ction site (t.,ey triad to manage in a.ma rix

T
.

arrangecent from coroc-ste nettcuar ers), and they diluted
acceuntability within the ccrp ration for project

responsioility. All of these failure-te-manage factors
(plus over reliance on replicatien) contributed to the

.rens ruction proolems tnat lec to the stop work shutoown.

~ .
~

4. ~Deficienci.es in NRC licensine, insoection and.. enforcemer.t
-

*

-- ,

tracti ces.. .

NRC's licensing review for a construction permit is largely.

limited to technical issues and conformance with 10 CFR 50.
.

Although NRC does review an ap,plicant's financial pcsition,
- NIf coes not (and did not in the case of this utility)

'

perform a formal review of the applicant's ability to-

muznage, and carry through to completion, the' construction of'
-

, .

a r.uclear reactor. The issues in this case are management

capabilities and lack of experience, and NRC's formal
licensing process failed to adezcately address either.

.
'

- - -
.

NEC's inspection program fer the reactor projec consisted
cf a series of visits by re;ienti based inspectors. A

,

resident' inspector was not assigned to the site until
several months after the step werk order. Occasional visits- *

by a series of regional inspecters does not provide any of
them individually or NRC with the ec=prehensive feel for or
rcmmand of a prcject that a resident inspector obtains.
Eiven the extreme centrast between the u-ility's performance

.

_before and after the stop work order, there are generic
'

i=plications for licensing to be derived from the NRC's high
standards for cons.truction resumptien, including the use of

-

hold points.

r

Finally, -he enfercement signals sent c the utility by NRC

vere confusing to the utility. On the ene hand, NEC was~~

...

.
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Ia e to feccgnize tna extent cf the pr:bler. Inis he' ped ~

*

'

'

. .

-(reir.feree the utili y's false sens,e Of se:uri y. On the *

.

cther hand, when NRC did recognize er suspect the exten of
the problems,;the utility was late to understand the
significance of NRC's new stronger message. They did not

fully appreciate NRC's role in the construction cf nuclear-
reactors. .

.

-

'

V. EEMEDI AL ACTIONS TAKEN T0 CORRECT (TURN ARO'.'ND) CUALITY PROBLEMS
*
.

As a result of the site assessment of the utility's CA program, it is
the c;inich of the study team that a dramatic it;rovement has occurred

~

in the effectiviness of the utility's project management, construction
.

=snagement and QA program.' This opinion is consisten with the' NRC
,

Regimn's rati,ng of the licensee's QA program as " outstanding" in the
its: two SALP repcrts.' Remedial acticns taken by the utility of

~
' significance for inclusion in~ this report follow. , . .

c (.
~

.A. Recocnition cf problem

.

A manifestation of the inexperience fa:ter (in t.uclear
cens ruction) was that corporate management was unable to

recogni:e. legitimate nuclear construction problems or their
' '

severity. While they assumed the role of general centractor and-

construction manager for the project in name, they didn't accept

, the responsibility. Indeed, they. did net fully appreciate what
that responsibility entails. When preblems arese, they fail' d toe

evaluate ther correctly (as miner or significant) and pushed'them
.. ,

back on their centracters for action. Subsecuent te the stop
-

werk creer, the utility centracted to have a , management analysis
performed of the construction project. The findings of this>

study correberated and went beyond the NRC and National Ecard

findir.gs, and were instrumental in convincing utility management
-ha they had a sericus c,uality probler a .d that its rects wen. ., j

kma*n deeper than the QA program and organizaticr., int: the very
..

.
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.anager.ent apprcach, strt:tu e, crgani:ation, and staffing cf the
,

entire prcject. Faced with the prependerance Of evidence'

resulting frem the NRC crder and fir. dings, ccnfirmation of the
allegations, congressional hearings, the canagement analysis, and

'

their own ecs: analysis which showed the future of the company at
risk, top corporate management recognized they had made sericus
managerial miscalculations in the project. -

-
.

Based on cur observations, discussiens, and interviews with
.

'

numerous people cognizant of the situation before and after the
step work order, this drawing of understanding was not unlike a-

religicus experience. Once this reccenition and understanding
3 - was grasped, the company decided to do whatever it took to manage.

the project successfully and to ecmplete safely built, cuality
nuclear reactors. Subsequently,. they embarked on a conscientious "

program not only to do better, but to "be the best," despite the
,

! '' .added costs. This commitment manifested itself in reorganization
'

and staffing of key management positions with personnel having
" extensive backgrounds in nuclear reactor projects. i,

.

.
'

B. Decision to Address the problem Substantively

.

Having recognized the problem with their project, its
.

seriousness, its depth,-and its pervasiveness, utility management

,

decided they would do whateve'r it took and pay whatever it cost
,

' ~

to correct the situation and prevent its recurrence. They

recogni:ed that recognizing the problem was only a first step -
they had to put-in piace, in a substantive manner, the management
system to correct past prebiems and successfully ccmpletc *he

,

project. While recognition was a difficult step, the next steps
'

of planning and implementing a meaningful fix would be just as
difficult. Certain aspects of these next steps are particularly
nctewcrthy and will be discussed below.

"

,

't is impcrtant to note that bcth rece;nition cf the prcblem and
the decision to face it substantively began with and emanated

,

frem the highest levels of utility management.
.

15
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.

Why did they decide to address the problem substantively?
- The utility recognized their corporate future hung in the

'

balance. -Their very survival a,s a corporation depended on
the success of this project. (The current estimated cost of
the two unit reactor project is about twice the net worth of

_

the utility..)

- The licensee performed a cost an'alysis and determined it was
io the best interest of the company to continue with their
psoject and to ccmplete it. They recognized, however, that

.

they could not affort further substantive delays on rework
resulting f rom inadequate quality cf construction. Hence

~ "

,

thsy decided 'that in order to successfully complete the
project (and save their company),'they had to pay extremely

''

-
,

_ ,

close attention to all th'e members of the cost, schedule and (
cuality triad. A failure in any one area could resuit in a

.

, failure of the project and possible bankruptcy. .

.

2. Humility
.

Humility is another important aspect of the turn around.
' ' ~

People who reach the tops of their-professions, inc1uding
,

high utility executives, are normally high achievers
accustomed to succe'ss and. uncomfortable with failure. It is

difficult, and perhaps even rare, for such people to
recognize and admit f ailure or mistakes. The tcp management
of th'e utility swallowed their pride, admitted they were

g f ailing in their goal to build a cuality facility,' and

decided to aggressively p.ursue meaningful remedies.
.

h*

.

|

|
~-

,

* w .
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3. .ge the Best <

i -

.

SThey decided they were not eniy scing to be better, but to,
,

be the best. They determined this a;; roach was necessary to
regain public confidence and NRC approval for licensing.
Moreover, they felt a need to repair a tarnished ccrporate
image. The. utility that had built nearly a score of -

successful fcssil plants in the past was neither happy nor .

.
-...

ccmfortzbie being labeled a failure in the nuclear arena.
.

'iley consciously set out to erase that image..
.

.

4. Staffine. Attitude. Morale, Etc. -
.

. .

Consistent' with this desire to, be the best, they recruited
'

for the best people available with applicable, nuclear
* experience to fill the$r key project management,

'

censtruction management and quality assurance positions.-
.

iney recruited on a nationwide basis, paid the salaries

necessary to attract qualified persennel away from their
.

earlier jcbs and performed selective screening (inc1uding
, - - -

using the services of industrial psychoicgists)'to assemble*

; a management team that was talented and ceuld werk well
tecether as a' team. The utility has deveicped a team spirit.

and an orientation to this project which appears to permeate
,

the entire project from the president and chairman down to
laborers .andiquality control workers. Workers are proud to

'

say they-work on this particular utility's project.

,

|* The utility set up a very visible tpregram to prcmote the
project, pride in the project and the importance of

'

' q ual.ity. This program helped develep an awareness of
(-
| quality requirements and a positive attitude towards quality

( that was d'etectable among til utility and mest contractor ~

l aersennel :htt were interviewed.
''

.

. .

|
'

-

; _.

|
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~

A significant change in the project has been a crama-ic
increase in the level of management control exercised by the
utility over the project. This program has increased
utility control has been manifested in several visitie
changes including: establishment of a nuclear division
whose sole responsibility is the project and which
administrative 1y. controls personnel assigned to -he -

preject; moving all corporate personnel associated with the
'

project to the site; substantive,1y upgrading and increasing .

the utility staff as~ igned to the project; and changings

fixed price contracts to cost reimbursable contracts.
. .

'
.

5. Elevate Ouality Oreanization and Function: Firmnes s
.

~

. - -

One aspect of' the utility's implementation of thiir desire
- -

~

.
to turn .the project around was to take the formal quality ,

function seriously. .They elevated the OA crganization's de (s.

facto role in the management and conduct cf the project..

i

The QA manager is now a corocrate efficer (equivalent to ' - ~

vice pre ~sident's rank). The utility also recognized that to
make the formai QA program work, manage ent had :c visibly
back.it. Shortly after safety-related concrete work-

'

resumed, several employees who refused to comply wi.th
cuality requirements were fired. This and cther actions
conveyed a clear me'ssage to utility staff and centractor
management and staff that the utility was serious abcut

cuality and that what may have been, accep able before was no
longer acceptable. Our study team nesed'a firmness towards '

c.cality by mana'gement that conveyed to th,e entire prcject
~

,

staff that the uti1ity wants the job done right.>

.

I . additien to backing the quality organi:ation and
functien, utility management hired er transferre: in o the

,

, quality organi:stien personnei of more ability and
.

. .
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ap;.icaole experience. They significantly upgraded their'
*

. training and qualification programs for QA and quality
'

^control (QC) personnei and instituted a formal quality
encineering (QE) program. They also significantly increased

1

the resources allocated to QA/QC. Before the shutdown,
|

~

there were 29 utility QA/QC personnel, only 4 of which were
found by NRC to be qualifi.ed for their jobs. Presently -

there are about 120 qualified QA/QC personnel at the site.
.

. . . -

Their efforts are supplemented by 210 QA/QC persennel
,

working for the major civil, piping, electrical and HVAC.

contractors.
'

.

7. Quality is Cost Effective
,

'
.

. .

The ' utility embraced the philosophy that quality is cost' -

effective. Their post-shutdown cost analysis convinced them*

"

that it was less expensive to do :ne work richt the first-
,

time. Their project resumption plan was predicated on the
"

re:ognition that building the project correctly the first-

'

. time (i .e., with adequate quality) was essen-ial if they
,

were to meet the other goals of cost and schedule.*

Now, emphasis is placed on doing the job richt the first.

time and makin's the necessary resources availabin to cause
' this to happen. This in'ciudes the QA function, which prior-

,

to the shutde', n had neither the resources, talent, nor-

authority to do an effective job. Based on the study team's
observations, the utility frc.m the chairman:riown feels that
quality is cost effective, and has~made decisions and set in*

.

place actions that reflect this belief (includine the hiring
of highly qualified people in key positions, thetsetting up

"

,

of a state-of-the-art records management system, the
*

i=;1ementation of most of the recommendations cf the
' management firm's ciagncstic, and a continuinc emphasis en,

quality).
,

-

e
.
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Mo eever| the utility changed fixec fee con racts to ccst
. -

. .

'

reim:ursable contracts, thus enabling each contractor to (
*

give full support to the utility's high QA standards without
~

experiencing financial loss.

S. Team Soirit

.

It.is difficult to develop a sense of team spirit in a
prcject that has been subject to a stop work order, and the-

-

subsequen *iaying off of hundreds cf workers. In turning
the project around, the utility has managed to attract

.
~

quality people who believe in the proje:t and their ability
t'o help r.zke it a success. An example: The supervisor of
the QE' function was recruited by the utility after the

..

shutdown and hired away from another, apparently more
.

successful, _ nuclear project severai states distant. On the
wall behind his desk hangs an embroidered plaque made for.

'

him by a friend short1'y after he came to work for the
-

utility (and long before the lifting of the stop work-

order). It reads, " Achieving starts with believing in (name,

of project)."
'

'--

.

E. Heio From NRC

URC .had been slow to recognize the extent cr severity of the
.

.cuality problems at the construction site. Thrcugh their
regional-based inspection program, they were aware of some

.

prcblems in the placement of concrete, 1ut it wasn't until
shcr-ly before the shutdown order that NRC reregnized and

'

cc=municated to the utility that the concrete placement problems
were symptomatic of a much deeper and more serious underlying
malaise in the managemen't of the project. The NRC's re' cognition I,

of the seriousness of the problem was jelling just prior to the
,

aliega,tions of improper concrete placement and the confirmation

-
,

. -..
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of quality problems in piping syste s by the National Ecard.
-Wnen NRC went tc the utility with sneir findings and the'pesi-ion

, that the utility .indeed had a very serious problem, the utility
was slow to totally understand or believe what the NRC was saying.

1. Strono KRC Action

.

NRC was. instrumental in getting the utility to recognize they had .
- - -

a sericus censtruction quality and, ultimately, project
,

management, prcblem. The NRC's order had the effect of law and.

prevented the utility from resuming safety-related work until the
NRC was satisfied that the utility had in place the management
system, people, procedures, etc. to effectively manage the

.

.

prcject. This ' strong action by the. NRC served as a catalyst for
the project analysis that led to the utility's recognition of the
prbblem and .thei,r decision .to address it substantiveiy. That is,

''

, the NRC crder le'd to-the cost analysis, management diagnostic,'

' and cengressional hearings that finally brought recognition and
referm. F.creover, during this prccess the utility came to

.

reccgnize the enor=ous regulatory and safety responsibility and
,, ,

power of the NRC. NRC, for this project, was not ancther OSRA cr,

epa whose regulatory hurdles were to be engaged and cleared. NRC

cculd determine whether this project wculd ever be ccmpleted or..

licensed er not; hence, NRC decisicns could affect the solvency
'

cf the corporation. The utility recognized that while they were
ultimately responsible for their own destiny, NRC essentially

holds veto power. They decided that the earlier antagonistic
attitude of scme of their project staff toward the NRC was

inap:repriate and ccenterproductive. As one senior utility*
.

.

official teld.the team, "It doesn't pay to fight the NRC; the

_

best ycu can get with the NRC is a tie.5'

~

2. Mich Standards
d'

:
.

NRC ccr.tributed to the turn around, and its extent, in a
-

significant way by setting high standards for the resumption of
,

the project. NRC's repuirements for total restart of ,the prcject

. . 21
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?*' Ni:'s re:;.ireients fer t:tal restart cf the ;reje:t centained.

"':1d points" ccreesponcing to the cifferent staces cf recovery,. (
'

..

ea:5 ef wt.ich would be subject te int'er.sive scrutiny by NRC
inspe: tors. In acdition, there were it.termediate hold points--

within ez:n stage. As indicated previcusly, the five stage
were: revised QA program, receipt inspections, material
ve-ification procrats, construction .verificatien procram,
resumptien of construction. NRC's requirements for for
resumption of echstruction were more stringent than were NRC's -

initial requirements for CP issuance. .For resumptien of.

censtruction, NRC focused more on the issues of management and
managemer.: capability, and required dem:nstrations of capability
rather than statements of intent.

.
-

F. NR: Resicent Inspector --

.

.

'

Pr,ier to the work ' stoppage, NRC had not assigned a resident
~

inspector to the project.- 'An. experienced NRC inspector was
,

,

assigned to the project as the resident inspector about 4 months
.

Efter the stop werk order was issued. Both NRC and utility staff.

credit the resident with being a key fa: tor in the project's turn - - -

arcund. he was perceived to be firm but f air and resul'ts
crier. ed - one who focuses on substantive issues. Senior utility

management felt that had'a capable resident inspector been

assicned to the site coincident with er prior te the C.P,, the
project's quality problems would not have preteeded to the extent
they did. Based on their own difficult experience, senior

.

utility management feels .that NRC should have an experienced
resident on site frem the beginning that, in fact, the first 15%

,

~

cf the project may be the most c,rucial 15% because it is during
this period that working practices, prc:edures,

- centra: tor-management interfaces, etc. are established for better
or worse. If they are the latter, there is not much the NRC .

insrec;or who comes en at 15% can de :: turn a bac project arounc
- sh:rt cf retemmend.ing strong enforce ent at-icn (se:h as work ,

s t e.;;a c e) . By 25% ccmpletion bad habits are established,
ingrained and hard to turn around.

.
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VI. GENE:.IC I.d.p:.ICFICNS

. .

Eased en the information reviewed and analyzed by the study team, this
' '

case study suggests several possible generic implications or lessons
with respect to insuring quality in nuclear projects. They are

discussed below.

.

A. P.anacement Commitment to Ouality
-

-. . .

"
.

Although it, seems.almost trite to say, management must be,

cormitted to quality. ~ However, it takes more than a management
attitude that knews it wants quality. It takes management,

' understanding of what it takes to have a successful project, and .
,

it takes a workabli system to implement their understanding. A
workable system may be expensive and may be costly. Cost, as -

~ '

expressed by commitment of, resources, is probably a good measure
,

, of management's' commitment to quality. Ccmmitment'of resources
~ '

--

,

includes management's o'wn time devoted to involvement in the
preject and to assuring quality, and their willingness to invest

*

in talent, experience, and workable systems to support the
- -

quality,fenetion in the project.'

.E. Understandino .

The utility should understand what it is getting into in a~

,

nuclear project. The utility should understand that there is a

significant difference in construction complexity and difficdity
between a fossil or hydro project and a nuclear project. The
utili y should understand the differente in construction-

.

complexity caused by the addition of safety requiriements of
nuclear plants. The utility sh:uld uniierstand that the greater

_

safety requirements bring with them the !?RC and a creat deal more
regulatcry at.ention than would be the case in a fossil plant. -

'The utility should understand that t;RC can, and might, in its
public safety role suspend construction on the plant, refuseNo

'
license it, or revoke its license. The utility should understand

~~
that it may well be mortgaging its ccrporate future to the

23. ,
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nu: lear plant 'and that as the nu: lear ;r:je:: ;ces, se goes the.

::m;any. The u iitty should understar. ' 5.a there is nothing
*

-

m:re important c the dtility than the sue:essful completion and
operation of the nuclear project, and the utility sh:uld provide
the nucirar pr:Je:: attention and mana;ement ccamensurate with
the project's importan:e.

.

Not only should the utility understand that these things are.

true, it should appreciate conscious 19 how true they are and that -

shert:uts in any* aspect of the nuclear project may lead ts
ccrperate disaster.

-
.

Tc s:me degree these unc~erstandings may be achieve'd through
'

education, "hr ugh looking at projects that have had problems and
.

trying to learn from them.
.

' '-.,

-
. The utility sh:uld' educate its people, both management, labor.

crafts, OA/00, etc. of the importance of quality in a nuclear ~
~

pr: ject for be-h safety and economic ressens.
.
. ..

.

-C. Effe: ive Manacement of the Pr: ject. Responsibility for the ---
.

Or:je:t '

Given that the utility may be bankrupted if i has an
uh. successful nu: lear project, it would seem logical to put'its
full attentien on management of the project. Although the
utility often hires centractors to do design, engineering,

, ,

procurement, c:nstruction management and/or construction work,
the utility is ultimately responsible for the safety of the

'

produ::; hence, whatever the utility's srrangement with A/E's,

:entractors, etc. , the ugility must exercise effective ,
stewardship ever those contractors. That is, different- .,

responsibilities and amounts of responsibilities will be
.

delegE3ed in different projects (depending en how much the
utility c es itself, how much the A/E d:es, etc); however, the
utility mus exerci.se effective oversicht over the whole project.-

~~

:: be sure it is coming together properly. - In this case, the
.

24
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utility's role was a ce tral cne as c s ruc-icn .9anager. In

ether cases, the A/E migh. also a:: as construc-ice. manager..

. Whatever the,ut'ility's role in ccnstructien .anagement, it is
responsible for overall project management, and it must set up
syste=s and practices so that it can effectively discharge that
responsibility.

.

D. Rescurces and Summort for Quality Procrams and Orcanization
. ,

_

~
.

The law (through NRC regulations) requires that nuclear projects.

'

have a formal quality program and organization. Given that this
is a recuirement and many people in the project know it.,,

'

including laborers and-QA/QC staff, the utility will make a,

costly mistake'if it treats the requirement only as a
recuirerSnt, not as a management tool that management believes

i n'. Lack of management support for the required cuality program
' . is generally re5dily evident to those both in and out of the,

pregram, and it sets the tone"for the success of failure of the~

pr: gram. To work, the mandated program needs the support, bcth
.

en. paper and in substance, of utility management. This support
-.

sh:uld be manifested in commitmer.t of management's time ~to-

inse-hg -quality, in delegation cf sufficient authority to the

.
quaihy crganization, in backing up the cuality organization. ...

j .
whe$e Teceircd,' in' assignment of high quality personnel with

prcper experience and training to the cuality organization, and
in assignment of sufficient resources to get the quality

| organization's job done..

E. Tezm A.:mitudes :*

. .

'Deveicpment of a healthy attitude towar'd quality and a project
_

mincedness in a construction team is nct something NRC can

recuire in a re'gulation, but it is ene of the important *

'intar.;ibles, }ike management commitre . ., that is assceia .ed wi-h
*

go:: :::jects. Develcpment of such a .eam spiri: and project
-

.-

.
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crientatien is very likely a procuct of ge:c management. Ecth a*

tez spirit and a project orientation seem impor ant, perhaps {
'

necessary, for the successful completfon of a nuclear
*

:ons ru: tion project today..

.

'

r. Tuality personnel

.

Just as geod. management seems to be necessary, se does staffing
"

the prcject broadly and deeply with capable, dedicated -

'

persennel. As with almost any other endeavor, the cuality of the
final product is a function of, and directly related to, the

.

t;uality of the people working on the project. There is no
,

su:stitute for good people. In short, utilities must have or -

tb:ain persennel with the education, qualifications and
experience that,are required to construct complex nuclear reactor
facilitieg.

"

;-

,

!.

, , .
_ -

~

E. Ifie:tive Cc=munication and Interaction Between Oroanizationai
. ,-

( Cem:enents (preject Manacement. Construc-icn Manzeement. 00 (
(

.. .
-

, 'There should be effective communication and invcivenien- between --

the project management team, the construction manager, the
designers, the engineers, the craftsmen, QA/QC, etc. Eridging
these interfaces effectiv'ely is essential to the smocth progress

|
znd tempistion of the project, and to ensure that the ball is not

| d c; ped on some crucial aspect of the project. The more !

-interfaces there are, the more difficult it is to centrol and , ,

r: niter the prcject, and the more challenging it is for the
'

.tility and its project management team. , Effective management of
these interfaces is enhanced by team attitude 'and project

j nindedness and is a measure of good management. A team attitude

h sr.:uld exist for the QA/QC procram and orcanization to be
"

| .

j effective. Project oriented (as opposed to " turf-oriented") .

1.terfaces should be established between engineering, preject
ca.a;erent, censtructors, construction canagemen and cuality

,

(! ass rance.g
. ..

*

26.
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'

.
Prier corporate nuclear experier.ce would appear-to be helpful. -

~ Lacking previous ccrporate nuclear experience, the new nuclear
utility needs to hire people with applicable nuclear experience-

to staff key positions, both at management and lower levels.
However, hiring experienced personnel is not.enough to assure -

success.. The personnel have to be put togather right to make the .
,

pr:Jec: su::eed. This requires an understanding ef shat' is
,

required by craacement and by the entire project team (whicn-

'

management must cold) to build'a nucicar raacter in the U.S.
. today.

. .

I. NRC Licensine ind Inspection ,

,

.
.

NR&, in granting a CP, shou 3d icei beyond the pian cesign,~ '

"
. seismic criteria, and financial status to deter:.ine'whether the-

utility is capable cf managing a project having the secpe and'

complexity of construction of a nuclear project.
.

' NRC's presence in the early stages of constru::icn.is' vital and
sh:uid be constant, not sporadic. Qualified NRC personnel shculd

menitor the prcject at the construction site frem the very.--

.beginning cf constYuction work. NRC should focus more en the

I substance of the project and the quality of the design and
construction work,' and less on paper requirc=ents. Moreover, NRC

t should take action to increase inspection coverage of'

.

construction activities, even after the assignment of a resident
i r.spe ctor. Active construction probleds at cther sites seem to .

'
-

'

be contributing' to a lessening of the inspector's presence at
,

sites that are net thought to be in as 'much difficulty.
_

Moreover, bad practices developed during the early stages of
*

censtruction carry over into latar work and the time to catch
thess ;ractices ar.d c:rrect the is at the De; inning. 'daiting

.,

.
.

.

until the prcject is 15% cc plete can permit'p::r practices to
-

. beceme accepted and ingrained and mu:h harder to turn arcund. In
*

.

e
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.tr.is case, licensee manage ent said assign?er.: cf a resicent to.; . - .

Ithe reacter si e from day cne cf ecastruc-ton wcule have been at '

\'

great help in recognizing the utility's ;rchlems earlier and
before they became.as extensive as they were..

NRC Region personnel stated that when they started reviewing the
CA progra= subc.ittals (PSAR) prior,.te issuing a construction
permit for this utility (mid 1970's) they were inexperienced and
dic not fully understand what was needed for a successful QA ~

-

program. They'said they were ninimelly qualified et *.ht time
and badly understaffed. The qualification problem appetred to
have been rectified as far as qualification of NRC tersonnel at
the utility site is concerned by assignment of an experienced
resident itspector. However, the NRC Region Office staff is

.

still stretched thi$. The resident inspector performed over Sta;
.

cf the on-site inspection in FY-82.
.

'
* *

.
, . , . . --

J. Other Generic Imolications
~

-

.
- (

, . . . .

The application of nuclear codes, standards and the regulatory
.

,

recuirements is ccnfusing. Several centracter persennel ' --

interviewed who had worked at cther reacter projects mentioned
that in their view there was an inconsistency of z;piication of
. requirements within the' various NRC Regions.

Il e Architect-Engineer should prepare . specifications tint are
unambiguous and interpretable with clearly defined tolerances to

'

reduce conflict between QA/QC and construction persennei ;n how
:strictly the specification must be interpreted and enforced.
1~

This has implications for Ford Amendment Alt'ernative 13(b)(1). -

)
\

.

V- . I F.:LICATION OF THIS CASE STUDY (CASE A)-TOR NRC Ok INITIAT5VES- |

|
|

.
.

NRC has underway or under' study a number of-initiatives which are '

desig ec to es .ablish additional confidence in -he quality of design
,

and cor.j.truction activities, to improve -he management cen.rol of,

,

..
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' quality, and/or to imprcve the NRC capability to e.aluate the
i :lete.. atien of lice.see programs. These initia:!ves are descrioed,

in the NRC staff paper, Secy E2-352, en-itled " Assurance of Quality"
1

and subsequent corresoondence between the Cc=:issien and the NRC '

staff. One of the purposes of this case study is te previde feedback
regarding the relevance of the various initiatives to this utility's
ruclear construction project. Subsequent paragraphs tak.e each

.

initiative in turn and znsw<e whether,the initiative, had it been an
engeinc activity at the time of this utility's construction quali y -

prchiems, would have nuoe a difference. That is, would the initiative

. have helped prevent or at least mitigate the constructica quality
problem that has been discussed earlier.

.

.

A mere complete discussion of the scope and details of -he varicus NRC,

QA ir.itittives may be found in Secy S2-352, Secy SI-32, and Secy -

E3-32A. , The laiter two papers are quarterly status reports to the
Cc= mission on the implempatation of NRC's quality assurance-

,

initiatives. It shodid be noted that each of these ini-iatives were
ciscussed with these interviewed, especially senior management of the
utility. They agreed +dth the study team's evaluatien cf the*

.
. _

applicability of the initiatives to their prict construction quality.

.

prebiets.

'

k'nich initiatives mish: tave made a difference in the case cf this
censtruction project's zuality problems?,

.

A. Measures for Near.~Ierm Operating Licensees (NTOL)

1. Licensee 3elfiEvaluation - Nc: a;;licable/No..

.

.

This . licensee's cons ruction problems cecurred early in the
~

cor.struction precess, and the licensee self-evaluz icn is an
'

action that would take place when the licensee is in the *

precess ef receiving t{.e cpe ating license. :-:ad thi s-

,

measure been-in effect in the ia e 1970's when the licensee
anL* '

.- -

.

.

29
. .

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



,;'$ 1E P '
1

.

swb . .

>- . .
'

.' .

:c:ained his CP, its effe:t on the li:ensee's constru:tien
-

. .

(:erfe- gr.:e in the first 20L' of the prcject w: eld have been .- \,-

,

r.e gligitle .
.

2. Regional Evaluatien - Not applicable /No.
.

.

Same reason as above in VII.A.1.
.

2. Independer.: Design Verification Program (IDVP) - No.
.

Saxe reason as above in VII.A.1. In addition, this measure
is' criented toward design adequacy, and the licensee's

-

c,uality problems examined in this case were in
construe; ion. This conclusion could not be inter;reted as

,,

i: plying that an IDVP might net be beneficial at some point
in the design /, construction of the prefect either before or

,
,

as the licensee. nears the cperating license stage, ner that,.

'

the licensee many not hive or develop design problems.
-

Rather, this conclusion means that with regard to the
f c hstructi:n quality proble: examined in this case stucy,

,

"

NKC's pra:tice of requesting some licensees to subr.it to an..

.'
-

IDVP prict to receiving an OL, wculd net have made any
.

difference. Some utilities have extenced this con:ep; inte
c:nstruction verification. Such constru:: ion quality audits
ceuid be effective in a manner similiar to INFO constru: tion

I -

i audits (discussed below in B.1).,

.

| E. Ir.dustry Initiatives "-

|

1. INpD Constru: tion Audits - Yes. '

This measure, which looks at both management and -

programmatic considerations: and the cuality of the product
(hardware) would have been beneficial had it been in place

.

$5e site of this utility's constrc: tier. pr:blems. Tnea

"
.

* 4 e
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it:na.see right have listenec sc *N:C findin;s be:ause (*)
they came frc= cutsica the u-fif ty f rem pec;ie who shceld be

.s
experts ar.d (2) they came from a gr:up comprised of their '

,

;eers and supp:rted by the incestry. The c:ility, at the

time of its tr:uble, did not c.uite know how te read NRC and
ter.ded to lock at NRC findings as hurdles rather than
indications of real probisms. They might have listened to -

an IN?O type group more than to NRC. These tudits w:uld .
* '-

, -
'

have been particularly beneficial :: the utility if they had

. a heavy focus on the rvality cf the pre.iect, en project
i

* censtru::icn mana5ement, and en obvious quality prchlems
(e.g., poor concrete quality) as indicators of deeper*

;regrammatic problems..

3
.. .

3. UtiliSy Evaluating Using INPO Method - Yes.
*

.
. .

,

' ' This measure, which. is basically a self-evaluation using the
.

INFO methodology described in VII.E.1 above, would not have*
>

helped if the utili y used cnly their own people in the
,

audit tean. At the time utility manaaement. would not have
I listened (they did not, in fact, listen to their own QA

'

department). However, these "self evaluations" could have
baan of some benefit if they included perse.nel from outside.,.
,

the utility. First, outsiders may weil' have hac more
,

experience and perspective than li:ensee staff and hence
been better able to identify problems. Second, utility

management would have been mere re:eptive te cussiders'

views than those cf their staff. Alth: ugh this kind of
zudit, with outsider participation,:would have helped, it* .,

,

'

w:uld net have been as effective as an INPO audit. It is
sasien for the utility to ignere er minimi:e the findings of

_

-heir own audit or evaluation than to ignore INPD findings.
.

O'
*

< .
*

.

W

. .

.
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1 Revise Prc:edures and In:rease Resources - Yes.
..

. .

This initiative gets a yes if by revis'n; precedures it is
rean : (1) streamline the inspectien pr::edures to
slimir. ate redundancy and priorit,i:e ac::rdin; to safety
significan:e, (2) fe:us more on cbservations of actual
c:r.structien work and less on paper and reperts, and
(2) focus more en the quality of management cf this proje::
ar.d hss en the formal QA manual, organi:atien chart and-

' written precedures. A s.trong yes applies to increased
inepe:tien resour:es, especicily at the :utset of a
construc,. ion prcject. NRC's irregular, nen:enstant and
iicited presence it the site in the early part of this

.

pr: Ject was a centributing factor to net dete:t.ing the '

preb'1'em at an' earl'ier stage. In' the er.it briefir.; li:ensee,
,

management went further", arguing that placement cf a cap'able' - -
, ,

k,NRC resident inspector at i.he site, coincider.: with er prior
: CF issuance, might indeed have prevented a poed part of

.

.he :;uality prebiems they experienced. Based on their own .,_

diffi: ult experience, senior utility mana;erent feels that
NRC should have an expe.ien:ed residen: en site from the

beginning - tha , in 'f act, the first 15% cf the picject may.

be the most cru:ial 25% because it is during this period.

,
that working practices, procedures, contracte ranapement
interfaces, etc. are' established for better er wcrse.

-
.

2. Construction Appraisal Team (CAT) Inspe:tiens - Yes.
. .

,

This initiative gets a .very definite yes (assuming the
licensee had been subjected to this inspeitien procedure,

prior to the shutdown order). The depth and
.

cceprehensiveness 'of this inspection pr :edure would have
,

enabled NEC to assess the extent and severity cf the .

-

,

;. .ility's cuality problems more rapidly and c mpletely than ,
_ ,he reutine inspection program and would have given form and.

32
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schstar.ce to the Regt:n's early incicaticns that the prciect
,

had quality problems. Indeed, the shutcown orcer was

precipated in large pa- by a special regional team )
inspection, which may te th ught of as a scaled down version
of the present CAT inspection. Given NRC resource

limitations and other priorities, only 4 CATS per year are
planned. This me_ans that the CAT program canno: cover all .

plants under construction each year. However, a combin:. tion .,
* _

of INPO Construction Audits (in sufficient number),
.

overchecked by FRC CAT inspections is feasible and would
.

have helped had it been in place at the time of this
utility's problems.-

.

3. Integrated Design Inspection - No. *

,

'
Same reason as VII.A.3, Jndependent Design Verification'

Program.- *
-

-

. -
. -

4 Evaluation cf Reported Informatien - Maybe.
'

-

.

*

- This initiative would ce=puteri:e 10 CFR 50.55(e) and .
-~

Part 21 reports, facilitating trend and other analyses of
the event reper-s. This liter.see had submitted no such

.

repcrts tc RC prior to the shutdown, so NRC analysis of
| . their reports would haveshown nothing (except tha: the.

l
.

j- utility did not think they had problems which in itself
I might be an indicator). :However, had NRC had such a data

analysis capability, they zicht have cbserved trends in

ether beginning tonstru::icn projects which could have been.

|- useful as warnings for potential prcblems at their site.
.

This is conjecture,'and :he ir.titiative gets a "maybe."
_

D. Designated Representative (DR) - Unclear. ~

e
.

'

At the .ime this case.stucy was enducted, it was unclear how a
'

| 'DR syste= would be implemented by the NRC. Without a constant
~lIRCpresence at the site-( o: oversee the werk of the designated

~

33
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, re resentatise); it is rc clear that a DR prog tm we.ic have ma:e
a y difference. The DRs very likely veuid nave zeer sele::ec frc- *

;

: .e licensee QA/DC staff and the licensee was not lis ening te his '

0'./00 pecple at the tins of the problem. On the ether hand, a
::r.s ant tiRC presence at the site, early on, pretably would have
r.ei:ed r.itigate the licensee's prcblems (quicker disc:very, possibly
s: e prevention). ~Erpansion of this ljRC presence via a DR program
snould have been even more effective. If the DR program involved a
rig rcus qualification check of those selected fc participation, the

.

0*/0: w:rk w:uid have been performed by core cualified incivicuals.
Hswever, the pr:blems of the utility not listening c its QA/QC staff
might still have existed.

.

E. Mana:ement Ir.itiatives
.

1. Seminars - Ye.s.
. . .

part of the utility's problem was that utili y management did
-

not fully appreciate what they were getting in' c with the
~

censtruction of a nuclear plant, nor wha constru: tier. prcblems.

they might encounter. Industry or NRC s; ns: rec seminars aimed
.

z- CEOs and c her senior management, which wer.t in o some cepth
. and used real exampies in explaining w..a ceuid go wr ng in a

nuclear censtruction project if a utility were n:: careful,
c.ight well have been useful. This is especially true if senior

,, executives cf other utilities who cculd speak frcm experience
were involved in the presentations.

. .

It can be argued that executives of this utility migh- have
iisiened to such a presentation and ccme away with the feeline
that "it can't happen to us." However, senior utility

management indicated that their prior cbliviousness was, caused
~

I- by the fact that they simply didn't understand what they were
.

getting into and that any information frem peers who had been
-h[he before wc11d have been listenet c and perhaps heeded.

-

* -
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2. C;ati't:stien/Cer-ifica-icn cf OA/QC' Personnei - No.
'

.

A: :hi tire cf the -ility's ccnstruction quality prchiem, ')
utili y manaceeent was net listening to warnings cc=ing from the-

OA cr;anization (nor were they a::ing favorably en requests for
addit'cr.a1 QA/QC personnel). The utility had es ablished a

ferra". QA pregram and organization because NRC requt' red it, but ,
rey di: not view -he QA program as a management to:1,that could
'

,
'

::::ribute tc the su: cess of the project. QA was. not perceived
~

'

:: be par of the pr: Ject team. An NRC requirement -hat.

,

' perse:nel holding certain QA/QC positions hold special
certi'icatter.s cisht have improv'ed the quality of the QA/QC

,

staff, but it would not have made management listen to them any
.

c:re -han they did. .

.

.

3. Craf stan , Ship - No. .

'.=- ..

Alth:;gh' the util'ity's quality prcblems manifested themselves in
5:bstandard concrete and piping work, the cause cf the problems

'

was r.:: peer crafts:anship, it was pect management. Indeed, the*

,

''
. dis::very of the extent and sericusness of the pr:bie: Was

s;eeded by allega-icns of poor c:n= rete werk made by a labcrer.

.
F.:re awareness training of craftsmen stressing their

' '

,
res;cns'bilities.for quality micht have caused the extent to the
pr:51s= to be recegnized sooner.

.

F. Certificat'en of GA/DC pre; rams (Secy E3-26) - Yes.

Had -5's ; :p: sal been~ in effect at -he ti.me, particularly as a.
.

conci-ice. #:r issuance of the CP (see VIII.B in the discussion of ths
Ford A ent ent), the ideensee would have h'ad to pay mere attentien

-

te, and pu : re into, his QA prograr. As a result, e-ility

managa ent v:vid have had to treat QA as something more substantive -

-hen f _s at::her re;uiat:ry requirement, resvi-ine in some .

' r ; r:v e e .: in their ar.nual audit pr:crar. I; is c re likely thai
.

..

t

.$ .*=
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nis initiative'by itself wculd net hase prevented their problems,.

,

Ou .1: v>ould have helped mitigate them.
.

.

1. Manageme'nt Audits - Yes.

This intitiative was sugoested by senior licensee management ~
during the case study team's exit briefing. Utility management
felt that the one thing that would have helped more than
anything else was being subjected to good, substantive -

management addits.' No one told them they were net managing the
project properly (until the shutdown) and they were too.

inexperienced in nuclear. construction to discover this fact en
- he'i r own . Utility management felt that an in-depth look at
their pr5 ject / construction management by an INPD-like group or

i '

by a management analysis group such as'-he one which pe'rformed

the di, agnostic subsequent to the shutdown would have been
'

extremely helpful. -

..
.

, .

$
.

..

F. ' IMRLICATIONS OF THIS CASE STUDY FOR THE FORD AMENDMENT ALTERNATIVES
-.

Secticn II to NRC's FY-23 Authorization 5111 receires NRC to conduct a
study of existing and alternitive programs for improvine quality assurance
and qual?:y contrpl at nuclear power plants under construction. This-

secticn, ca.lled the Ford Amendme'nt, recuires NEC to look in partirular at
the feasibility and efficacy of five specific alternative program ~

concepts. As part of this case' study analysis, each alternative concept
was evaluated with respect to whether it wou)d have made a difference in
this utili y's case, had it been in place at the time of the utility's Cp
issuance and subsequent construction problems. AswIsthecasewiththe -

'

QA tr.i .iatives, each cf the Ford Alternatives was dis. cussed with the-

'

prcject tet=, including senior' utility management, and they aereed with>

the study team's evaluation of the applicability of the initiative :.o .

heir :rior cc,nstruction pro lems.
.-

.

.

\
.

.

Vnich Fcrd Amencment concepts er alternatives might have made.a difference \-
-

in the case of their ccnst'ruction project's quality problems?
.

36
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A. Mere prescriptive architectural a.-d engineering criteria - Nc.
.

~

The Authori:stien Act requires NRC te avaluate the following )
,

alternative: 13(b)(1) - ado;;ing a core prescriptive approach to i

defining principal architectural and an.cineering criteria for the ,

ecnstruction of commercial nuclear power plants that would serve as a
,

basis for quality assurance and quality centrol, inspection, and '

enforcement actions. ._
~

.

Same reason as above in VII. A.3. The quality problems that are the
subject of this case study were in const-:: tion, not design or-

engineering. It does not appear that a r. ore prescriptive approach
fer' defining principal architectural and engineering criteria would.

have made any difference in how the licensee managed (or failed to
manage) the construction project. -

..,

'E. Co.nditioning the constrcction permitmnthe applicant's demonstration'

'

of his ability to manage an effective quality assurance program - Yes.
' )

.

The Autherization Act requires NRC to evaluate the fellowing, e,_ ,,
'

aiternative 13 (b)(2) requiring, as a concition of the issuance of
construction permits for commercial nuclear power piants, tha: the
licensee cemenstrate the capability cf independen.ly managing the
effective performance of all quality assurance and cuality control
responsibilities fcr the plant. '-

It does appear that this measure, had id been in place at the time of
the issuance of a construction permit ac the utility, would have had
a positive effect on the project nor would have lessened the
pos . construction permit construction problems. The reascning behind

.

this judgment is as follows: ~The licensee had not; had a QA program.

prior to its embarking on ,a nuclear project, and it set up a QA
.

program for this nuclear project because it was an NRC receirement.
Thi utility viewed the QA program as just ancther rec.uirement and
supported it accorcingly. Had NRC required a demenstration of the )
tility's ability to manage an effective QA progra= prior to

37
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::r.ttru: tion per'mit issuance, both the licensee and NF.C :.;1d have
*

'

nad to take impiementation of the QA program more sericusly. ;

F.c ever, it would have had to be viewed in a different light: The
it:er.see could no longer pass the NRC test for QA (i.e., approval of

,

a chapter in the P51R) through a written description cf a program
that existed mere on paper than in fact; the utility w:uld have had '

to have in place, not only a program, but one that was dem:nstratably
effective (for example, in the contracting, procurement and limited
w:rk a::ivities c:ndu:ted prior to the CP issuan:e). In short the -

u:iiity would have been forced to (1) re:cgnize that N?.C weas indeed

,

serious anout QA, (2) recognize that NRC would' not let it ge ferward
int: its construction activities until an cetual (not a hy;cthetical

program described in the PSAR) effective program was in place, and
.

(3) think thr'ough more clearly how to manage the proje:t and h w QA
fit into it. This ' conc'ept, had it been a requirment at the tice,
w:cid, in. addi-ion. o making utility management think that NRC really

.

'

; ,thrmegh QA was impor' tant (indeed mol e of a management : col or system

thar. a requirement), would have potentially put in place an -

[effe::ive, cualified, staffed QA program and organization frcm he
, g

' v: set of the project..

.. --
,

Mer.:e, at least three factors that contributet te the utility's

::nstructions problems wculd have been scoewhat mitigated:
.(1) etility. management would have had to pay more attentien to QA,
:: . . in a broad sense and in a programmatic sense, (2) the utiitty
wcuid have had to think through and plan the project better, and

| (3) the utility would have had a strong QA program in place frem the
'

outset. Given: (1) some change in management attitude toward

j :uait:y, (2) better management practives and (3) a viable OA pr: gram
#

'

from the beginneing, all of which could have resulted from this Ford

| Alternative, the licensee could have been in a .f ar superier pcsition

f to ceal effectively with, and perhaps avoid, constructich quality
; ::robims of the type that 16 months after construction permit .

| 'ssuan:g. resulted in cessation of all safety-related ::nstru::icn
l

,

a::i.i-ies. -
-

'

-

. ..

! -

'
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C. A.cits, inspections, er evaluations by associations of professionals
having expertise in apprcpriate areas - Management audits, yes.

3

The Autherization' Act requires NRC to evaluate the fc11owing

al ernative 13(b)(3) - encouraging and cbtaining more effective
evaluations, inspections or audits of commercial nuclear power piant
ccnstruction by independent industry or institutional organizations, ,
based upon.best experience and practices.

.
-

.

..

> .
,

The licensee was subjset to audits, inspections, and/or evaluations.

by associations of professionals during the period between
=nstruction permit issuance and the shutdown. Audit findings by the
National Board of Boiler and Pressure Vessel Inspectors regarding

.

substandrd piping work coincided with NRC recognition of substandard
cencrete wo'rk and helped speed reali:ation on the part of NRC and
alert'the utility that *he utility had a severe and pervasive quality

'

p[cblem, the roots'of which lay in poor project management. However,' *

until the shutdown and subsequent independent third party diagnostic
and intrespection on the part of the utility, the utility had little f

.

a;;reciation for and paid little a-tentien to inspecticn results by
' the National Boarc, ASME, or other similiar groups. The utility did

, net u ders .and the code system that applies to nuclear projects and
viewed National Soard-like inspecticn findings as irritations mere

. ,

than as semething of substance that needed to be dealt with. A
.

change in this attitude did not come until after, and as a result of,
the shutdown action.

~

Hence, audits, inspections, or evaluations were conducted by
associations of professionals during the period between construction.

permit and shutdown, and contributed ultimately to the shutdown
,

(~ decision. However, these reviews did net help to prevent the problem
~

: from happening, mitigate it, or cause earlier detection or program
turn around. The licensee did not take the findings of these groups -

se9iously. This lack of attentiveness was due partly to ignorance
'

and inexperience but zisc to the fact that it is c.uite difficult te

( [ecognice that substandard piping work is only a symptom and that

-

29!
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f' ;:: pr:Je:t mar:agement is the disease. Se-i:r li:ensee managenent '

,

ir.dicated -hat what they neeced at the time se re:cgni:e sneir (
'

;rchiem was no code surveys aimed at a narrow cer.stre:tien activity,
but rather managemer.t. audits aimed bretdiy at :he cutlity and
effe. tiveness cf their planning, organizati:n, pr ject management,
ar.d QA program (such as the one performed la er by a third party

after the shutdown). They argued that their problem was poor
mana;ement, that they didn't recognize it and that no one pointed it
cut o them (until the" shutdown). During the peried cf their -

: ens re::icn quality problems no one, NRC cr try:ne eise, . pointed cut
th'eir management problems. They argued that it is much easier *n
recognize that the problem may be bad management when someone outside

the utility, particularly a group of recognized experts, conducts an
audits and ffnds that bad management is the prcble: than when someone
conducts an abdi.ts and says that the problet -is bad welds. Moreover,

a manaceme,nt audit which makes use of actual cefe: s in desien or .- -.

cons.truction to bols...ter its conclusions will be stroncer than one- .
-

.

which coes not. -

h
N

Although the utility migh- have been relu::an- to accept findings.

pointing te proje:t manzeement pr:blems, they 'at least would have had - - -

that information available to them rather that pr::eeding forward
cblivices in their isn'erir.ce of managemen ;r:biems. Senior utility

,

can.agement .strc.4 gly endoried the idea of cutside managemen audits,

including INp0-:ype reviews, as in improve ant te the everali system.

that weeld have been of benefit to them during the period they were
getting into trouble. Thls is particularly true if the organization
doing the management audit also had the pcwer to bring seme presst're
en -he licenses, be it peer pressure or s r:n;er, If the auditing

~. u

organization were subservient to the utility and had no power, even -

indirectly ever the s6bject utility, the utility would not have paid
> cc:h attentien to'the audit findings during the problem period.

*:ence, an INPD-type audit or NRC required third party audit would
,

-

have haf an effect; however, a self-initiated audi wh:se results
war. ne fu-her -han the utility would nc have.

,

-

. ..

.
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U. Imcrovemer.: cf NRC's QA Program - Yes

'

The Autheri:ation Act requires NRC to evaluate the following
alternative: 13(b)(4) reexamining the Commission's crganization

'

and ce.hed for quality assurance develo; ment, review and inspection
with the cbjective of deriving imprevements in the ' agency's program.

It is clezc from previous sections of this document trat NRC was part .
'

cf the prcblem al'so. The following changes to NRC8-s Trogram wculd

have mitigated and possibly prevented the development of the
constructiers quality problems oiscussed earlier.
,

1. Modify the licensing review process for a construction permit,

(CP) to examine the utility's ability to effectively manage i
project as complex and technologically demanding as the -

tonstruNion of a nuclear. reactor in accordance with NRC

.' rec.uirements. The CP review for this licensee focused on-
.

technical issues and financial capability, but it did not assess
N- the capability of the applicant to manage the project or oversee" j

.

the work of the contractors. A paper raview would not be .

,

sufficient; just as ineffective QA programs are approved cased
en a paper review, ineffective project management programs could
be ap;reved based only on a paper review. Vnat seems needed is'

~

some demonstration of the applicant's awareness mf the

cc=plexity and seriousness of the project -being undertaken and a: .

,

test of his understanding through some tangible, neasurable
demonstration of his management.. acumen for a nuclear project.

.

This recommendation is not unlike Ferd Amendment Alternative
13(b)(3), but would be broader-and require-the applicant to

,

demonstrate his capability to effectively manage the project

'[ before CP issuance. .

"

2. As part of I above, the applicant would have to demonstrate his
'

capability'to effectively. manage a OA program. This is Fcrd

- .
UAlternative 13(b)(2).

O O

.
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project. Bad habits are very hard to break once a project
is 25% ce=piete. To impreve effectiveness, residents
should be assigned at the Limited Work Authorization (LWA)
stage b'ecause substantial activity, including develcpment
of a QA program and organization take place prior to CP
issuance.

4. Expan:f the secpe and depth of the licensing review for QA. This -
~

licen'see's PSAR DA chapter (and most of its PSAR) was copied *

~

from another licensee's previously approved PSAR (this was a.

duplicate plant). The NRC QA licensing review focuses on a
.

general description of the QA program and commitments by the
licensee to comply with 30 CFR 50, Appendix 2. It has net-

looked into the substance of the licensee's QA program, its
. nderstanding of what it is co=itted to, or its ability tog

rana _ce suc' a program. This improvement would be coordinated
.~

h
,

with it:provements,3. and 2.-

,

5. Conditioning the CP on the applicant's commitments to submit to.

,
third party audits of the QA program - No. -

The A::thorizatien Act requires NRC te evalua e the following
alternative: 13(b)(5) requiring, as a condition of the

.

issuance of construction permits for cc=ercial nuclear power

.

plant:, that the licensee c'ontract c make other arrangements
with an independent inspector for auditing quality assurance
responsibilities for the purpose of verifying quality assurance
perfo .ance. An independentinspecter is a third party who has

no responsibilities for the design or.censtruction of the plant.-

- This alterna-ive, as it applies to this case study, has been

discussed under Ford Amendment Alternative (3) above. .

, Essentially, the result is as fc11cws: Thire party audits of

the i.censee's management'pregram wcuic have helped had the
'

~rescits been available to outsice crcups hoiding substantial
T- direc . or indirect authority over the licensee (e.g., NRC or

INPO). Third party audits of the licensee's QA program only at

|
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$7- the time vcbid have had much less effect (even wi-h cuisice
"

.

,e

pressure) because the licensee had little use for the QA (,
'

organizaticn and program, did net listen to what ' ; QA grou'; ]
vas repc5 ting and prukably would not have listened to what a

third party said about any area the utili.y did act censider
important, including QA. (The licensee wts not against
quality. The licensea was r.:rongly in favor of quality, but did
not see QA as a management tool to help i.chieve it.)

The essential ^ difference between the licer.see's response unfur
- this alternative and alternative 13(b)(3) hinges on the lack of

,

confidence in a formal QA program. however, this alternative
coupled with alternative 13(b)(2), which would have forced the

.

utility sc take QA more seriously, could have been effective and
could have' '19 ped $itigate or prevent the construction problems.r1
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EVALUATION OF GENERIC KEY INDICATORS
' "

.

FOR CASE A STUDY
'

"
..
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KEY TO EVALUATIbNS': C - coiis'TaucTIcN susTh.AM
,
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CASE A

EVALUATION OF Ga: Ente KEY I sICAToas,

.

~1.0 Licensee fully committed to a program f"or assurance of quality.
_

a. . rem the interviews conducted and the observations ude, it is e.ic'en
that this vtility is committed to a program for assurance of quality.
This cc:rmi. r.ent carries over from the licensee to its contract:rs.
To assure tee contractor's comitment, the licensee was willing
to convert centracts from fixed fee te cest plus in:entive fee
con:racts. ,-

C:st and schedule 20nstraints do not cause quality to be overridden.
Instead additional engineers were assigned to coordinate and resolve*

pr:blems,in advance of scheduled work so that schedules could he
n intained. It was evident that,this licensee has cc::miitted resour:es,
set up crganziational structures and involved seni:r. management in-

the QA program to assure' success. Senior management, who are located-

at the construction site, involve themselves in the corrective
.l.

action process and have set up a unagement review board responsible , #t: review the status of the QA program. Personnel have been terminated*
,

'

fer failure to ctraply with QA requirements. ,

t,

..
,

b. participation of senior management was found to be very strong
at this utility. Management doer par icipate fully in the QA
p:-: gram and are very visible to all levels in their c: mitment.
QA problems are escalated to thelevel necessary to get appropriate

' resolution. k' hat's more, top anagement is very interested in
what the QA/QC have to say. The nuclear program management fer
this utility is located at the site and corporateunageme5 visits
the site frecuently.

. ..

Cost and schedule are maintained in g od balance with cuality
performance. If any mismatch occurs, it is probably in favor*

of quality.
-

-
. .

Stop work authority exists at many levels in the organizational
structure both within the licensee and the major subcontractors, .

is widely and readily used, and recognized as'en effective manacement
t::1. Auth:rity is excercised to stop a specific portion of a
j:b, the whcie jcb, a centractor's operation,:ct all ccr. tract:rs' ' _)

-
.

operations.
. ,. .,

-

.

. 4
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In the area cf QA/QC staffing, the licensee currently has 114
i The :r.ajor suh:.ontratters also a: pear to be adequatelype:P e.scaffed. Training and qualification of persc..nel appears first-

Q
rate.

.
'

Tr.e organization is'fdlly cornitted to a program for assurance
-

,ef-cuali:y. Senior management are actively engaged in assuring tha:
c. .

adequate quP.lity is built into the plant. Tney have backed up their
intent with time {ein site visits and neetings on cuality) and funds.

(by providing ade:;uate levels of staffing). P.anacement works with~

(A/QC staff to it:: prove their approach te decisien mking. g

e
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. .

2.0 p.as :nsibility and autnerity are clearly defined and properly inplemented,
'

n. The licensee's QA Manual clearly establishes the raspensibility and
authcrity cf the QA orgtnization. . Centractor's responsibility and
auth rity and interfaces between organizations were reviewed and
personnel interviewed cletriy understood their responsibilities,
auth:rity and interfaces. Specific centracts were not reviewed; -

hcwever, organizational charts were reviewed. Tne licensee and
ar.d its, contractors were sat up in similar organizational structure ,

icr varicus buildings to c: ordinate interfaces and establish
schedules for work activities. A smecth working relationship

-

betyeen all contracters was evident with minimal finger pointing. C

.

~

h. Clear definition of responsibilities an'd authorities were evident
at all greas sampled and personnel were quite knowledgeable of their *

own as well as other's responsibilities and authorities. Defined
responsibilities and autf orities appeared to be properly implemented. gl,

* c. p.esponsibility and authority appear to be clearly defined and -

pr:perly implemented. Procedures are in place governing responsi- _ . ,

bilities and authorities, and personnel are recuired to acknowledge
in writing chances which pertain to them. There is an acceptance .

at the working level (nonsupervisory professionals) of the procedures.
.There is a significant involvement of QA personnel in the planning
of the constructicn werk. " Whistle blowing" is actively encouraged. E

.
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1. 0 " pers:nnel are adec.uately cualified for as. signed work.

This lice $see is doing seme unique things to train anc maintain aa.
qualified w:rk force as follows:

..

1) One centractor utilizes video cas:ette training films to train
craftsmen 'on how.to perform certain tasks. Pr:fessionals from -

_
. .

television were utili:ed to prepare these video fiics. ,

2) Personnel applying for key company positions are required to
be exa=ined by industrial psychoicgists to determine their- e

sditability for handling a key management position.

personnel interviewed were found to be highly qualified for their-

p s.itions both fr:rn the standpoint of nuclear experience 'and technical
edu:ation. Training manuals were very icpressive and established

-appropriate experience levels and for:a1 training requirements before
an individual could be certified,as being qualified to perfonn a
task. C

_.

.

.

"
. .., ..

*
.

5. A very comprehensive training program is in existence at this utility
b::h within the utility and the major subcontractors. The "

licensee has gone to great lengths to obtain highly qualified-

ranagerial and technical people and te further train them. Key
peepie go through a fairly extensive screening process that includes
an evaluation of a candidate's ability te be a team worker. The
assessment team did not have access to personnel records but action
is taken for pocr perforrance or violations of company policy or

' rules of conduct. Il
,

Training programs include schedules, required courses, course
outlines, required attendance, attendance records and meaningful
examinations when cualification examinations are receired; however,
there was, seme indication that further imprevements in the program
cecid 5e made in the area of verifying the training really took -

,

piace.
. .

s -

. . ..

. . . . ..
.

.
"

A well-qualified professional engineering staff e s assigned toc. .

the u'ility. Most have significant ex;erience apprcpriate to their
: esant ;csitions. Some are en the cutting edge of their technology
(e.g., en c:s: and schedule monitorin;). NO: all .perscnnel in key
p sitions were utility employees, how_ver, so sece pr:jects' streng'Ju; .

'

may.be lest to the. company as the plar.t becomes operati.onal. E

.

.
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4.0 Instructions, precedures and drawings are clear and adecuate.

a. This aras apptared te be acequs sly addressed. ~ s centracter
res;cnsible fer civ'1/ structural werk had an excellent system
for detailing weldir.g and. inspection requirements for structurni
welds. The rechanical cor. tractor utilizes an effective fabrication
inspection traveler to contrcl welding and inspection. An excellent

~

change centrel program was in place. Scme dispute war noted between.

QC and engineering ever the adecuacy of sc .e tolerances established
in drawings and specifications. C

.-

.

t. Overail, the sys;am for use cf instructions, procedures and drawines
was cuite ccccrehensive and well contrclied. Utility persennel and
centracter ;iersennel recognized and generally accepted the need

*

fer clear instructions and procedures. There is s::=e feeling both .
-

within the utili'ty and the major subcontractors that there has been
9everkill - :.aybe too much , detail.

,

-
.

. -

z

Inst /uctions, procedures, and drawings were well centrolled and
- .)

.c.

, appeantd current. There was an effort to ensure a censistent
approach to cuality down to the craft /la5crer level.
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.

@.0 Quality and/ r DA program deficiencies are identified and reported
p emptly and clearly.

Strong evidence e~Jsted that program deficiencies are promptlya.
reported. Signs were very pr:minent arsuring personnel that there

*

w uidn't be recriminations for reporting problems. The NRC Resident '

Inspector indicated that utility and contracter personnel were
-

willing to report problems to-him. The c:rrective action system was -

fully implemented and senior management promptly reviews corrective
action requests. The utility has ir.m: sed a very strong overview
paceram ie.cluding required QC toldpoint sien-off before work could
proce'ed. This c:uld be an area of cvarkili by tha utility but
is censistent with their desire to be the best. ('-

.
.

*
.

.

b. A very visible p'rogram e$:ists at the utility encouraging reperting
. and correcting of discrepancier or quality problems; e.g. , the

"HiQ" program and pesting rf tot line phone nt:mbers and centracts
,_ .

- '- repc-ting probier.s. Source inspections, surveillances and audits
are regularly performed and results promptly reported to management ;

b:th by the utility and its contract:rs. A strong program of over-
.

checking was utilized by the utility.
--

.

Trend analysis reperting is done en a cuarterly basis by utility
and centracters. The rep:rrs flow t: the utility and centracter
managera .t and concentrate sn system breakdowns and causes plus 0
the corrective actions t.o heleken.

, .

Having been burned badly in the inatter of assurance of quality early-c.
en in the project, evidences ~that micht suggest a compromise of
cuality appear to be closelyronitered. There is a management
infomation syste:n en quality of constructien-related activities,
but its usefulness-to mpperm.anagement was. nct detamined. There
is an attitude within 'the stility project staff toward quality that .is
very positive, and'which sugges'a that cuality deficiencies are
promptly identified and cerrected pr:mptly: E

. .

.

O

-
. .
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ii.0 Oc--e::ive acticn prcgram is effective.

. a. The c nst uction assessment team did not look at this area extensively.
' Interviews indicated that corrective action was taken promptly.

,

Dismissal. of personnel for violatten of quality re:cf raments has
been carried out which is a gecd indicator of whether management

C-'

is since-e in backing QA.
.

-..

~

b. A ce ::uterized trend pr: gram exists which feeds data into the trend
rece?:. Trends are available en ncncenfermance re: rts, corrective
action reports, audit results, ccnstruction reports and surveillance
re;ct s. h'c ene indicater is used to determine effectiveness of
prcgram but. data frcm many sources is evaluated te determine system
type problems:-

*'

The cerrective acticn program is very thor: ugh and readily used.
Ccrrective acticn requests are written frecuently. The willingness"

to identify and attack p'rchlems in the open as a team effort was-

seen to be a real strcng point in the utility's QA program.-
-

Fe-s.:nnei readily recogr.ized their responsibilities and acted ).
acccrdingly. Q*

--
. .

.

c. Tne corrective action program, to the extent cise: .ed, appeared
effective. The canagement, in particular, seemed tuned to root- -

cause detection and/or eradication. Staff training in assurance~

cf t;uality was an emphasis. E-
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.
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'

f.0 :esigr. reviews, including independent reviews, detect and clearly
reseive cas.ign deficiencies. '

a. The construction arsetrment term didn't review this area extensively. .
This plant is a repiteation of cne hat.ng 5 iit by another utility.
Full advantage of design errors made at the other piant were not .

_

being taken by this dtility. An excellent field change.centrol
sys:Em wts in place for controlling chances to drawines. (*,

..

'

h. This irea was not evaluated by the suhteam. .Q
.

%

c. Information on independent design reviews per se wts not obtained. -

The utility proje'et engineering staff reviews all the " top level"
y , crawings issued By' t6e Architect Engineer (A-E), but not "all 60,000

drawfogs and 210 (?) specifications." prcject engineering does
review all design changes. Some type of design review may occurau

within the A-E as a matter of course as the Byron design is replicated
at this piant. Design changes resulting from field changes are all

,

reviewed by the A-E prior to release t: the field for c:nstruction.
' The A-E is increasing their staff at the c:nstruction site from . ' - -

.

ab:ut 20 to ever 100 in early 19E3 in recognition cf the im;0rtance
:f pr :essing change orders expeditiously with:ut compromising ,

design quality. E

.
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.

2.0 ;esign ir.put data are adequately cen:rclied.

This area was not evaluated Ey the'subteam. Ca.

_

b. i;c: evaluated in detail. Ennt was observed did appear adequate
er r.aybe above industry average. Q

.

I .fedeaticn on control cf design in:ut data, per se, was not obtainedc.
in cetail. The design contrei process a:: eared to be. adequate. ,

Hewever, th'ere was concern that the " replication engineers" at
the A-E were not as knowledgeable of the Sackgr==nd of the design
as were' the Byr'on engineers at the. A-E whc did the criginal design. E
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.

. ianning, scheduling and hudgeting previde the resources to do the job.10.0 :

a. The constructinn manage: rent team concept being used by this utility
er.hances their ability to rest schedule. Centracts with trajor
c:ntractors were changed from fixed fee to cost plus incentive
c:ntracts which have allowed sufficient staffing t: plan work and -

resc'.ve p c51ers in advance so that r:Sedules are nec. Personnel
faily understand that they rn:st felicw pncedures and adequate time

'

'is a11 cited to clear QC holdpoints before work is tilowed to
progress. This uttiity fully cc:renitted itself and its contractors
to the resources necessary to attract gecd pecole. Salaries were
n:: cisc1csed, but when key people were asked why they came to
this prcject, they said the salary effer was too ge:d to refuse. [

-

.. .

..

b. A very s:rene planning and scfieduling activity was found to be in
place and effecti.vely functioning. Tne planning and scheduling-

'function included day to' day type activities, these to take place
wichin the year and these which will be taking place yeans in the future.-

Procedural compliance is continually stressed. The general philosophy-

is to 60 it by the procedure. If the procedure is wrone, chance
'

the procedure but don't deviate.

?ay was evaivated to Be very ecmpetitive to att'rac: and held very
(.ighlyc.ualifiedpeople. Q

. .

The planning, scheduling, and budgeting activities are excellent.c.
Gecd ccordination exists anong construction, encineering, procurement,
inspection,:e c. The utility's cost-schedule integration system is a
cut above anything else that exists in the industry. lict only does
it provide.an estirate:cf.jeb concletion and ces; 0 c:=plete,
but i.t also shows where..there is a bre'akdown in pr:ductivity and

,

'

changes in critical petit scheduling. E
,
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11.0 Desi:n Centrol Process- -

a. The suhteam only evaluated the field design chance control process
and considered it to be very good. All centractor personnel -

intarviewed reported they could not proceed on a safety-related
item .until th'e design change was approved. All field citanges -

-

re:;= ired review and appreval by the A-E. '

C.~

..
.

.
,

.

1. Tnis' area was not evaluated By the subteam. g

.

Tnis area Jas not evaluated in depth Sy' the st5 team. Key Indicatorsc.
'7 and E provide . detail gn wiiat was oiserved. E*
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\

%.C W:rk ;Eckage deveicpment and control.

a. Tn.e civil /Etructural centractor utilized effective instructions,
precedures. and drawings. A very impress.ive system was used to
detail structural welding for safety-related structurer. Each weld
and its inspection requirements were detailed en isc e:ric drawings
that were incorporated into an inspection traveler to document -

essential data associated with each weid jcint.

.

Appropriate coder and standards are referenced in werk package
documents; however, tolerancing of spe:ifications and drawings'

.as c:nsidered too vague in scce areas leading to interpretation
'

conflicts.
* .

'

Change centrol and document centrol practices were temputerized and
very effective.- This utility ir considered leading industry
technclogyinthisarea. Only one centractor was checked in the field
to see i. correct drawings were at the work location, and their pro-
gram was rated excellent. .When it is necessary for the inspector' ~

to witness QC holdpoints,' he checks the applicable drawing out of
'

a document control room each shift as needed. This assures he"

has the latest revision of the drawing to perform inspecticns.
This also precludes having to rely on field stick filer of drawings-

,

which are very difficult to keep up frem a documen control standpoint. f[,

b. This area yzs net evaluated By the su5:eam. g
_

.

c. "This area was not evaluated by the su5 team. E
.
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12.0 precurement Centrol
/

This area was not directly reviewed hut all cbservations led thea.
subteam to believe that procurement centrel met the appropriate .

recui rements . Contractors interviewed were adament that they
could only buf safety-related items frcm approved suppliers. The -

-

.

utility retains tS e responsibility for approving suppliers.t '

Su:clier perfor;ance is verified through source inspection. The
utility has computerized their procurement system and the program
appeared to be excellent, but no in-depth review was performed.

The warehous.ing and receiving inspection functions were observed and
fcund to be excellent. Warehouse stock awaiting installation-

was reviewed for appropriate quality status tags with a very, good .
system being evident. C

.

-

.
* .. ,

-
-

_

.

h. From the review made by th'e su5 team, their pregran typears very
adecuate and in compliance with requirements. Supplier selection,"

evaluation of bids for compliance with quality provis'icns and - -(.
evaluation of the performance of suppliers was properly included -)

-

in their program. Difficulties were still Being experienced on
-

old su5 contracts. Suppliers have difficulty understanding why
hardware and documentation which 1.s acceptable to the nuclear
industry at large is not acceptaEle to this utility.

Computerized tracking ef.all nonconfermancer en procured itemt
assures that raterial is adequately centrolled. The system airo
. insures that appropriate maintenance is done en equipment awaiting g.

: installation.
- ..

All centracts are procerred threagh .a single crganization~atthisc.
utility. The A-E reviews technical specifications and quality

'

aspects. The purchasing organization monitors-the contract.
change orders, and delivery. All fnfermation pertaining to the

-

.-
purchasine process is- foivarded to the racerds managtment function
for filing and storage. The. purchasing function issaudited twice

-

a ytar 5y c:nruitants. - E.
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14.0 ticr.:enicr ance Control

a. N:ntonfaming traterials and workmanship were observed and were
appropriately tagged and centrolled. F::rther processing of a
non:enfcming item was controlled, and all ncnconformances are

_
.

s:25 ject to review by appropri' ate encineers for the ::tility, con- rtra:: N_ and the A-E. -
-

..

-
.

..

b. A very s:rong program was icund to exist. Q
.

..
..

..

c. This area was. not evaluated by the sfa.em. -
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15.C Special Process Controls

a. Tnis area was not reviewed extensively. Tne welding pr6cedures for
ene centracter were reviewed and found in full compliance with the
code. Tne piping centracter was utilizing an excellent form for
do== enting '.the results of nondestructive examinations (NDE}. c,

c. .
. .

..
,

-
.

b. pecial process control was not evaluated to any great depth. On

the 56trength of the other training programs in place at this utility
and its ::::rnctors and indirect feedback frem those interviewed,
the special process qualificatica program would be rated above n.

averace. - -

. .

+ 0 ,

c. 'Tnis are was not ' evaluated by the s.u5 team.
E
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15.0 Examinations Test and Inspection Control

a. All chservations convinced the ruhteam that personnel were qualified
fer their positions. A very effective training and certification
program was in place not only for inspectors but craftsmen as well.
Inspec: ten war well controlled through work packages and is ruhject _

te overcheck Sy, the utility. -The pro; ram utilized by the utility-
and its c:n=ractors to coordinate field work, prior to scheduled
start, to assure all procedure and equipment problems have been
identi.fied and solved indicater conditione necessary to satisfy
the quality requirements (especially c5jectives and prerequisites)~
for a scheduled segment of work are well centrolled. C

.

.

'

b. The suhtea:n referred back to Item 15.0 and made no further cbservations.. g
-.

e

,.e

P ,
-

'

This' area was not evaluated By the subteam. Ec.-
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17.0 Calibrati:n

a. This area was not evaluated by the subteam. [
,.

.
.

.

.

h. This area war" not evaluated sufficiently to alicw ratine. Calibration - -

control is handled by an off-rita centractor. T~ne utiiity test ,

labcrat:ry only perfor.s a feve aspects of calibration. g
.

.

.

c. This area was not evaluated by the su5teaci. E
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..e ::rds:i5.0

a. The utility is an industry leader in records ranagement systems.
Centrol of i.n:cming recordr, filing, sterage and retention practices
a a excellent. An 194 prepared corcuter system called STAIP.S is
used. They de:nonstrated the aEility to rearch and locate records even
when minimum descriptions of the record derited were given. Ten

-

th: sand e::rs of eigh.t pager each are processed each conth. The
records facility fully meets the requirements of ANSI N45.2.9 and
duplicate reecrds are provided throuci the microfilm process. [

.

.

- - O.rd.s.manecese_r.: was in effec.t atEculpment and Tac 111tles are :.1rst rate and incluc.thisA very cood pr.ocram for r.e:5. -
.

- . eautility.
'

cec.puterize'd dicrofilm retrieval system. Very little docmentation
is cutside the scope of the document control / records management
system. Scre probie=s still exist in the system as.far as
reiri.evability of early records kt f.ere pr:51e=r are actively

-

heine worked and should not have a significant impact on t?te records
r c:ntrol program. '

O.
- '

.

.

--

c. The re:Ords centrol for this utility is excellent with respect to
c:r.:r:1 and distributien of desien drawings, specifications, and
related ; ject materials. All raterials are logged in, phetsgra:hed,
distriEuted, and centrolled from z cc troi organiza:icn. Outdated
:aterial is retrieved and the process ir deemented. Records are

2.stired in a fireproof vault.
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19.0 Audits

The utility has an affective audit program in place and auditsa.
internally and all contractor for ccmoliance with the QA -

program. Ane.audi.t section was uti.lizing appropriate audit checklists
and had organizattopal independence.. ' C-

- -
.

.

b. ' Planned and scheduled audits are per'omed to verify cocoliance
wit.h all as;ects c' the CA ::regram and te detemine its ' effectiveness
5::n wi:nin IP.e utility and its con rac:O rs . Review of audit
schedules revealec audit frequency t: 5e cemensurate with the.

i:.pertance of the work. Audit results were dec=ented and reported

corrective.ible canacemnt and form the Basis for an effectiveQ
to resrens -

action system.
.

.

-
.

-
-

.

kudits. appear to be mde~for many of the functions at this utility. c.
,

including purchasing (5y outside cons.:ltants) and project engineering
-

(internal, management QA, and NRC audits]. Audits seemed to be quite (.
-

cc:rcen at this project. 1.
-
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t. 7.s ccrrective action system is functiening and given cced manactment
attentien and recponre. Pers:nnel inten*iewed reported that when
senicr manacement of the utiitty came down firmly en corrective action
res;cnser (CARsl, pecpie Rnevc they mean: Business and Escar.e
respcnsive to 'CA?.r. C-

.

5. Refer ,:0 key indicators nu .bers 5 and 6. 0

. ..

.

Cerrective action reeh.s to be adequate. Ccst and schedule arec.
acknowled:ed at important censideratiens, but n:t as important -

as quality, at least at -Jtis time in t?.e project history. There
is .nc re uctance to intern manacement c.,, needed chances and tn.ere. . .. .

. .
,.

ap; ear to be ample cpportu'nities to do sc. t
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a. The subteam ciserved tagging of ncnconferming workmansnia and
material in the field and found it very adecuate. The warenouse
:.a erials awaiting installation were appr:priately marked as to .

heir quality statur. C*
_

:. The program for identifying, tracking prctecting and nintaining
precured ecuipment and materials appeared in general te be very
g. s. O.

.

.

ce This area was no: evaluated by the s: Steam. E
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