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,, pear Joe:,

Ed Kintner and I want to thank you, Bill Dircks, Norman.

Ealler, and Dan Garner for the time you spent with us Monday
discussing our ideas of a study aimed at improving nuclear"

design and construction practices.
Iie did not respond adequately to your question concerninga key

the relevance of such a study to federal regulation,While it'is true.

point when considering NRC sponsorship.that our LtjHfNoslagocus primarily on indus' trial practices
r

and only secondarily on regulation practices in the various
'

industries, it is also true that its ultimate aim is to i.m--

In this' sense, it is. correct to
(p=cye, nuclear plant quality'. characterize the study as one to improve the quality andThe study's s ifety connection

.

safety of the as-built plant.
M ghlights a feature which was not sufficiently emphasi:ed
in ou,r notes or in our discussion with you, but which may

,

bring. it more into NRC's proper sphere of responsibility.
-

We intend to follow through with some of your and BillIf further consideration by you and
~ ~ ~

.,.Dircks.' suggestions. please advise Ed or me.
.

'

your colleagues leads to NRC interest, .

We hope you enjoy a,

It was a pleasure to see you again.-.
pleasant, relaxing. holiday,- -

Sinc e , g
o,

if
,

*
*

. ,Eobe:;t V. Laney,

,

-
.
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. Netes for Discussien with
Chairman Palladinc a/.d Mr. Dircks

-
.

The integrity of some U. S. nuclear plants is widely be-

lieved to be on shaky ground. Substantive design and con-

struction errors have cast doubt on the effectiveness of the
.

. . . . . .

process by which U. S. reactors are being built. The utility.

industry, the NRC, and the public have been dismayed by a

_puccession of apparent blunders and mismanagdment having no
'

, ,

clear cause nor evident cure. There is agreement only on

to slow construction,' increase co'st, and squanderthe effect: ,

public confidence.
These events, emph'asized in Dr. Palladino's San Francisco

speech a year ago, have stimulated considerable NRC and in-,

dustry activity. " The NRC is extending its construction
assessments, increasi'ng the number of inspectors, requiring-

,

independent design reviews and performing its own design

assessments, and conducting regional evaluations. The in-

dustry is developing . criteria for self-evaluations and con-
'

,

ducting workshops to strengthen manag'ement's commitment to
, "

quclity. Both of these remedial programs are, we understan ,

under continuing review and development.
S Without minimizing the importance of these initiatives,

we should recognize that they have a serious shortcoming --
.c . ..

'they look only inward. Industry self-evaluation criteria are

based on best practices of the U. S. nuclear industry. While'

.~.

this has the advantage of working from existing experience,
,

It is notthe process is largely one of self-examination.'

.
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designed :c ident fy or take advantage cf practicos in other
industries or countries that may aisc be advantageous in*

'

meeting the end objective. In a similar way, expanded NRC

initiatives, except for design assessments,. appear to. con- ,

sist largely of doing more of or doing better what is
.

. . . . .

.

already being done. Such purely introspective approaches

are unlikely to produce either new ways of viewing the problem
-

- ,..

er innovative remedies..

.

It is pertinent to note that other U. S. industries, such
as steel, automobiles , and electronics, . are discovering that

they too must look searchingly at dan =selves in a wider con-
4

Neither the best technology nor the most effectivetext.

management practices can safely be assumed to reside in one's*
-

.

|
ewn backyard.

A recent. report of the National Academy of Engineering,

Competitive Status of the U. ,S. Auto Industry," is.

"Tha

' instructive on the dangers of too much introspection by a

troubled industry. After looking closely at automakers:

;

abroad, the authors assert that the decline of the U. S.

automobile industry ,s due less to the commonly mentionedi
.

causes -- regulation, oil prices, the state of the economy --
,

$
than by f actors internal to the industry and its productive

- federation. The report attaches considerable importance to
.<. .. . ..

| the industry's capacity to. view itself critically, and to
!

innovate ,su,ccessfully both in technology and organization.
'

A nuclear utility chairman expressed a similar thought
.

a few months ago, saying "...Our foreign competitors have gone! .

i

-
.
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'
'

t.
*

a' ::: the business of learning how to do things right the firs::;
-

j .

time. . .We have been busy keeping imperfection under control."
) , ,

'

| over the years, other high technology U. S. industries-
! !

have designed and built complex non-nuclear f acilities ori

i

equipment requiring great care in design and construction |

| in order to fuddtion safely and reliably in hazardous environ- |
'

ments. Also, the nuclear industries of other countries have

built numerous U. S. sty'le nuclear power pla5ts using somewhat ;
|

| .- |* ~

! different methods. In the course of doing so these industries |
1

! have developed their own implicit and f,ormal procedures to
f f

ensure the en$ products meet acceptable levels of safety and
l

! reliability. An inspedtion of the gross difference between
.

li

| DuPont's outstandingly low " disabling accident frequency rate"
,

and others in the' chemical industry shcws that a well de-

1

j, , signed, total program for insuring safety in design, construc-
,

4 .

tion, and operation can have significant impact, i-

i
) .

! We and several of our associate,s with 'whom we have dis-

,' cussed the nuclear pr,oblem believe that. the prpgram presently
'

i

! envisioned is not enough. (see attached , letter from Dr.
,

.
'

I William H. Pickering.) The record of nuclear construction !
,

} has been seriously damaged. A program to upgrade and to
'

; i

h restore lost credibility should omit no reasonable step !
'

! which could help, especially the rather obvious one of external

. comparisons. We believe that thlre'w'ould be value in an
. .

; .

I objective, searching comparison of the methods used in U. 5. !

! -

. ~ . . ,

| nuclear construction with methods used in several other high
!

.

! I
.

' f

I
1
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:achnciogy industrios which ccnstruct ecmplex sys cms r. sed-

ing total. reliability and integrity. The aim would be to'

identify practices which have served others well and which

are not used in U.S. nuclear construction,.but advantageously ,

might be. Industries for comparison could. include space .

launch facilities and space vehicles,' commercial aircraft,
'

nuclear submarines, and petrochemical plants. A similar

.somparison with Japanese and West German nuc1* ear power plant
'

.

.

construction methods would be included.-

.

.

V. S. Non-Nuclear Industries.
*

.

Our evaluation would encompass the following industries

which design and construct plants or equipment that demand*

'

high standards of safety and reliability and which must ,

therefore assure the integrity of the design and construction
* *

:: menuf:cturing processes: .

Aeronautics, which has devel'oped rigorous design,'

-

'

fabrication, quality control,. testing, accident
*

investigation, safety retrofit, and other procedures
to insure that commercial aircraf t are structural'ly

.

sound and safe to operate under a variety of stressfulg

conditions.

.

Petroleum Refining and Chemical, which has a long-

history of designing and building large and complex
f[c511 ties to handle and/or produce products that may'

'

be toxic or explosive. Many of the processes involve'

.

.

*
.

00
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-
..,

'temperaturos, prossuros, ccrresive e..virc .e..s, a..d-

,

other factors which press the limits of technology.'
,

Submarine Construction, which involves the design and-

f abrication of large, coinplex vehicles that must

operate safely in a hostile environment, where the
, , _

,

failure of a single component can imperil the safety

of the ship.
. . . ,

.

Space, which involves the design and construction of*~
-

both large and complex laun,ch facilities and the space

vehicles themselves. Launch facilities are immense,

involving the handling of large amounts of explosive
.

fuels and precise' pre-launch checkout of complex
.

centrol instrumentation. The vehicles themselves

have requirements that are analogous to those of sub-
..

.

marines.*

,
.

. .

*
,

. .

. Method of operation
.

The non-nuclear ' industry review vill be accomplished by*

a Review Panel composed of people who are' experienced in the*
..

.

procedures of each of the selected industries, coordinated-

by people having experience in both the commercial andi

%

|
military nuclear power industries. The Panel will review

s

and compara U. S. nuclear indust 3y pr.actices with those used
!

,

in the other industries and note implicit or formal. procedures
andusud in other industries that appear to be different,

i possibly better, than those now in use,
i

|-
i

:
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The Roviov Panol would be a w::h ng group and would be

responsible for all findings. Each member of the Review Panel'

would be selected for his " hands-on" experience with design-
"

construction as well as his broad perspective of all' design,
. . . . . . . . . _ . . . . . . . ...

.

construction, and QA processes in the industry he represents.

While the full'heview Panel will participate in the formula-'

tion of ultimate findings and written report, two-man sub-

groups will independently study the practicds in 'each of the
, ,,

.

selected industry categories, comparing them with the U. S.

nuclear industry. The basis for this structure is that such

people have the background to recognize quickly the implicit

practices that lie behind the formal systems and. procedures*

,

employed in their industry.
Foreign and' non-nuclear industry practices would be

assessed by on-site interviews with representatives at various
1avals as well as. the review of selected, pertinent document-'

ation. Particular attention will be paid to evidences of

success or deficiency, methods of motivation, and infra-

structure relationships which enhanc'e product reliability.
.

At the conclusion of its work, the. Panel would make an

oral presentation of its findings, thus affording an ' opportunity
.

o,

for questioning individual members. Subsequently, the findings

would be confirmed in a written report,
,

'h - "

The Review Panel would consist of members such as those

li'sted below. Should any menter be unable to undertake or

tocomplet$thisassignment, a fully qualified replacement

will be provided.*

-
.

i
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Nurlear: Mr. Edwin E. Kintner
Mr. Robert V. Laney

.
.

Aviation: Mr. I. Irving Pinkel
-

.

Mr. Wilmot L. Whittier -

Pet, & Chem.: Mr. H. P. Broom
- Dr. Dayton E. Clewell

Mr. William F. Brown, Jr.Space: . ~ . . . Mr. W. H. P. Drummond
.

Submarine: Mr. Bjorn Lund .

Dr., Herman E. 5, hee ts,

,

- - .

Biographical information showing the qualifications and

experience of each Review Panel merber are att' ached.

Additional resource persons with special expertise as

shown below would be re'tained to provide guidance and con-
.

sultation as needed:
Utility Operation: Mr. Louis H. Roddis , Jr.

Reliability and
Dr. William H. Pickering.

Quality Assurance:'
'

,

*

Pertinent Laws, .

Standards, Regulations: Mr. William d. Doub
.

.
, .

.

-

.

.

. . .
,

.

6

i

%

.s.. ..

.

.

.

.
,

..

R.V.L. *

E.E.K.December 7, l'982
*

;

,
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9 November 1982" -

*

.

Mr. Trank 3. Jewett, Jr., President - .- ..

Tcchnical Audit Associates, Inc. . ,, .. ,, . _ , , , , , _ , , , , ,

589 oenoke Ridge .

|
Ncw Canaan, . Con.necticut 06840

.

.
. . . . ,

Daar Frank:

It has been a long time since I have corresponded with you about TAA,
in fact, I think my last letter sus'gested that'I was going to do 'omes

.ccnsulting for myself and would probably not have any further association4

with TAA. However, you have been sending me the TAA Brief s and in the
est recent one, there is a discussier. regarding your auditing of the
cuclear reactor f or the Washington Public Power Supply System.

About two years ago, I did a study for IPRI which I believe might be
This was an analysis of the techniques used bypcrtinent to your audit.

tha space prograh, both military and civilian, to obtain reliability.1 The

cativation for the study was to see if some of these techniques would be
'useful for the industry. At that time I was also a member of an advisory ,

ce=mittee f or the Nuclear Saf ety Analysis Center of EPRI, and I became
reasonably f a=iliar with the problems at Three Mile Island and se=e of the
other plants. It is obvious that the space industry has a much sounder
opproach to reliability than the nuclear industry. This was a great surprise
to me, but, there are nu.,erous illustrations of practices which would not be
tolerated in the space pcogram, and quite obviously, Three Mile Island need
never,have happened if some very elementary rs11 ability improvement steps

,

I

had been taken. -.
.

In view of my interest in this field, I am writing to ask whether it
k

vauld be appropriate f or me to participate in somt way in your nuclear audit
; program.
|

'

Sincer ely,-

, .- ,

%p>-
.

. -

:
, , .

\ .

W. F.. Pickering

President
4

*
t

,

(' s. ..
,

Ref erence 1: Reports published by EP.RI as
NSAC 4 and NSAC 31

,

. * = .
.

.

.
-

*

,

I .
,

TELtx 47.s34e estevect siaci
P As*CEN A.C AL*0RN'A 8 8 t o8 * 82138 7ss 7ss? *

: to@t s CAN MNCLL Avr *
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~" REVIEW 7ANEL

Eiocraphical Information
.

.
- - . . .

.

Kintner, Chairman Review Panel, Member Wuc3 ear
. Mr . Edwi n E. Member TAA 7echnical Audit Board..sub-Group. Consultant.
Tormer Associate Director for Tusion Energy, office of Energy
xesearch, U.S. Department of Energy. twenty-two ye ar s U.< S.

Project Of ficer, U.S.S..

Navy,14 years Naval Reactors Program:
Mautilus and Sea Wolf Projects; Mead, Advanced Design Group,
Naval Reactors Branch; first Nuclear Power Superintendent, Mare
Island Naval Shipyard; Assistant Manage'r for operations,
Pittsburgh Naval Reactors Of fice; Head, Advanced (Beactor)
Design Group (incruding Shippingport); Manager, Naval NuclearNead r.any Audit Reviews for
Program Quality Assurance, Program: Two ye ar s
quality in n.anuf acturing plants and shipyards.
President and Gener al Manager, South Portland Ingineering Co. ,
r.anufacture of 3arge co.ponents for sube.arines and. building

.o

Assistant Director forn.edium-size ships. 7en years AEC:
Reactor 7.ngineering and Deputy Director of Reactor Research and

re sponsible f or design, developnent andDeve 2 cpr.,e nt ,
manufacture of Tast Flux rest racility and conceptual design of*

Two years Energy Research and.

C3 inch River Reactor.
uevelup. 4..t Ad..inistration (ERDA) : Deputy Director, Read,.

- v
Tive year s 'U.S. Department of En.e:gy

Magnetic Tusion Program.
Head, Magnetic Tusion Program, Office of Inergy(Dor):Technology; Associate Director for Tusion Energy, office of*

.

Inergy Research. -
-

.

U.S. delegation, US/ USSR, US/ Japan Joint TusionChairman:
Power Coordinating Committies, U.S. Tusion Power Coordinating

-

International Tusion ResearchCommittee; U.S. Repr esentative s
Council, Interr.ational Energy Agency Tusion Power Coordinating

BS,US Naval Academy; MS naval construction andCommittee.g marine engineering, MS nuclear Physics, MIT.

s

*4* ..
,

.

. ,%*,

,

.

- _ . . . _ _ . - . _ _ . - -
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Deoutv C),airn.an'of the Reviev Panel Membervober: V. L6nev. Vice President of 7AA, .n.c=ber of Technical1:ucJ e ar Sut-Group.
Chai rn.an TAA Review Panel, Washington PublicAudit Board.

Power Supply System Plant Verification Progr am Audit, Member
Rev'iew Panel, Nine Mi'le Point-2 cost 2to ccmplete audit.

Former -

Deputy Director, Argonne 1:ational 1.aboratory; Vice President
"

and, General Manager , Quincy Shipyard Division, General
Dynanics; 7echnical Representative of AI'C at WestinghouseM& niger ,1;aval Fe6ctor Progr amEtttis Atomic Power Lab; Project

Chairman Engineering Review 7eam, Wash StateAEC & Bu Ships. Heraber, GPU & Commonwealth EdisonPublic Power Supply System.
Ad Hoc Advisory Connittees on Three sile Island; Member'
Presidential Board on National Breeder Reactor Policy., ,

Department of Energy; Argonne National Laboratory;
-

Consultant: State of Illinois.MA Attorney General; Corenonwealth Idison: of Chicago,
BS , U . S . Naval Academy ; MS , M. I .T. ; MBA, D.

<

i

'

.
.

.

*

P. Broom, Overviev Member Reviev Panel Petroleun
Consultant. Me:Mr '"AAMr. Ea.rry

7efinerv and Che-aical . Cut-Group.Tormer Executive Vice Preside.t.Ralph .

- Technical-Audit Board. Vice President,
Twenty-six years Parsons:

President Parsons-Jurden Corporation, Executive Vice President
M. Parsons Company.

Pr ior.: process development,-

Parsons C'orporation. Stone & Kebster and Sun Oil, soudryRalph M.
design and instal 3ation: American Petroleum Ir.stitute,Member:,

Process Corporation.American Institute of Chemical Engineers, American 7nstitute ofLicensed
Mining, Metallurgical and Petroleum Engineers. 55 and Ch. E.
Prof essional Engineer New York and Pennsylvania.

.

University of Pennsylvania.
S

.

*
.

G *<. ..
.,

.

MSg

S

.

4

,
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O

o
.

Jr. . Overviev Member. Eeviev Panel Scace
,

Mr. William T. Brown, Distinguished Research Ar.sociate, NASA -
,

'

Re tir ed.
Member TAA Technical Audit Board.

.

Se t-Gr eco .
h Center;Levis Aetearch Center.

Tormer Chief Tracture Branch, NASA - Lewis ResearcCentaur Rocket Project Of fice on Weld Qualityof

Control in Main Propellant Tank, working Group on StorageConsu3 tant to:
ture

Hydrogen Gas at High Pretsures, Apollo Program en FreacTailure of
Control of 5-23 Main Pr.opellant Tanks, Committee oni board,

High Strength Materials, Apo11o-13 Accident Rev ewl for Space

NE.5A-3ndustry Panel to Establish Tracture ControShuttle, Cracking Problems in the Delta 'Focket Hydraz nelid., Propellant
i Tanks,

Apollo Program on Material Selection for the so ility

' booster Tanks, Space Shuttle J;ain Engine Ground Test Tacking in the

High Pressure Hydrogen System, Stress Corrosion Crac
,

for

SIB Booster for Apollo-Soyuz Program, Review TeamOr. biter
Investigation of Cracking Problems in the ShuttleChairman, Air Torce-NA'SA Independent Review
APU's. Present: rt System for~

Team on Tracture Control of the Aeronautical SuppoChairman, Committee on
the Shuttle Inertial Upper Stage: l Design

Materials Information Used in Computerized Structurad, National
and Panuf acturing, National Meterials Advisory BoarDynamic
Acade y of Sciences; Chairman, ASTM Task Group onvessel Surveillance,

(Nuclear Reactor Pressure lluum.
~

Specirin's) , Test C'roup on Tr acture 7esting of SeryLincoln Welding Toundation Research Award, ASTM
7esting

l Scientific
Charles B. Dudley Medal, NASA Medal for ExceptionaBSc and MSc in Metallurgical
yeliev ASTM.~

Apollo T1.ag Award.Achieve ent, Case Institute of Technology.
'

. En-!-aering,'
.

-

, -

vanel Petroleum
Dr. Davton n. Clevell, Principal Member'Reviev

.

Member TAAConsultant.
Eefi .ery and Chemical Sub-Group. Director Cordis Corp' oration *and Mobil

.

Former Senior Vic*d -Tect.r.ical Audit Board.
Fer.earch and Development Corporation. Thirty-nine years Mpbil:
President, Mobil Oil Corporation. s General
Director Field Research Laboratories, Dallas, Texa ; Senior Vice President for

"

Ma.ger ?.esearch Departr.ent New York: Climate Research Board,Member: Board, U.Ee:es :h and Engineering.
N6:i:-11 Research Council; Energy Research Advisoryt Committee,
S. repartment of Energy; MIT Corporation Developmen%

visiting Committee for Ocean Engineering, Energy LaboratoryAmerican Associat, ion for the
i 1 TellowshipTellow:Advisory Board.

Ad.a..rer ent of Science s, Woodrow WLj~, son.1,:at er.aAmerican Physical Society, Sigina XI,
,

-

t! ember: Environmental ConservationTcur.3 a ti on.
,

Narier.el Academy of Engineering. f Mining and
Distitquished Service Award, American Institute oin Physics, MIT.BS and Ph. D,
Metallurgical Engineers.

.

e

..
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Mr. Willian M. P. D r um ..o nd , Pri nrical 'Mmbe r Review Panel Soace .
Su b-Gr oup. Retired. Member TAA Technical Audit Board. Thirty

nine year s Douglas Aircr af t Co. and McDonnell Doug3as Corp.
Porner vice President Engineering McDonnel Dcuglas
As tr onau ti cs , 6,000 per sonnel in .de s.i,gn, t,est and , production, , _ , , ,

Thor, Delta and Saturn Space programs, Spartan and other ,

,

missi.,les; Director of Tlight and Testing, Douglas Aircraf t, AD,

A3D, A45, C-12 4 a'hd' C-133 mili tary a ircr a f't, DC-4, DC-6 and'

DC-B comniercial a i r cr af t. Member AI AA, Tan 3 eta Pi, Sigma Xi.
35 Aeronautical Engineering, Univer sity of Washington; MS .

Aeronautical Engineering, California Institute of T chnology.

. _

Mr. Bjorn Lund, Overview Member Reviav Panel, Submarine
Construction Sub-Group. Consultant. Member TAA Technical

Audit Board. Former Manager Engineering Quality Asgarance,
Ilectric Boat Division, General Dynamics Corporation.
Twenty-five years Electric. Boat: Chief Engineer USS Skate

j. Nuclear and Maritime Gas-Cooled Reactor Plant Projects; Pro ect
Manager, EBORE Experiment; *E,ead of a Mechanical Research ,
Section; Project Manager NR-1 Power Plant Preliminary Design;
Manager NR-1 Apparatus Ivaluation; Program Manager, antenna

g

(ATAR);steering carriages for undersea fixed acoustical range
Chairman TridentManager of Engineering Quality Assurance;

Sub arine Design P.eview Co mittee. Pr ior : Six years

Allis-Chalmers General Machinery Division and seven years
~

. Rellex Corporation. Certificate award from Secretary of War
Di strict Service, Citation f rom Naval Underwater -

!ws ::L..h:tt:.9 Life memberSystems Center for Contributions to _Prbject ATAR.
Licensed Professional Engineer Connecticut.,ASME.

Diplom-Vorprufung, Technical Rolschule, Eerlin-Charlottenburg;
BS Mechanical Engineering MIT.

.

Mr. Irvine Pinkel. Overview Member Review Panel Aviation
Su b-G r eco. Consultant. Member 7AA Technical Audit Board.
Tormer Director , MASA * Aerospace Saf ety Research and Data.

NACAThirty-seven TAA years government service:Insitute.
Langley Research center, Physics Devision; Lewis Researchs

'

Center, Associate Chief Physics Division, Chief T1uld Systems
Co=ponents Division; NASA, Director of Aerospace Safety
Research and Data Institute. Former Member:'NACA*

Sub-Committees on Aircraf t Tire Prevehtion; icing Problems,
operating Problems; TAA Committee on Lightning Ear.ards to
Aircraf t; NASA Review Team on design of Centaur stage. for
Atlas-Centaur vehicle, Investigation Team for Apollo 204 and 13
accidents,'Eommercial aircraf t accidents; Source Selection
Boards for several major programs -(e.g. NERVA). Consultant:

.

e

.
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aircraft vulnerability; AEC,.

Tilght Safety roundation; USAT,
saf ety f eatures of proposed nuclear plants, Los Alamos

-

Fellow -

Scientific Laboratory, Reactor Licensing Department.
American 2nstitute of Aeronautics and Astronautics, New York
Acad'emy of Sciences Flight Safety Toondation Award, Laura Tabor

.

Earbour Award, NACA Distinguished Service Medal, NASA Sustained
Superior Performance Award, American Institute of Aeronautics*

and Astrenautics Medh1 for Systems Reliability and' Saf ety."

BA with honorsPrefecsional Mechanical T.ngineer, Ohio.
University of Pennsylvania. .

' - . ,

Sheets, Princioal Member of Review Panel
Diryctor of TAA, member of* DY. Nerman E.

Submarine Construction Sub-Group.Me=ber TAA Review Panel and Expert
Technical Audit Board. Member
Witness, Indian Point-2 Containment flooding audit.

Nine Mile Point-2 cost-to complete audit,
Review Panel:
Washington Public Power Supply System Plant Verification

Direct of Engineering, Analysis and Technology,~

Program Audit.Former Chairman and Professor, Ocean Engineering
University of Rhode Island; sixteen years, ViceInc.

President, Engineering and P.esearch, Electric Boat Division,
Department,

,

General Dynamics Corp, oration; Engineer manager, GoodyearProgr am Manager, Illiott Co. ; Director Research, St..

Faul Engineers Manufacturing Corporation; Chief Engineer,
Aircraft;

" Chamberlain Re s.. Corp.; Design Engineer, Er ste BruennerMember
Mashinen Tab,ik. Cit. Sec. War, Manhattan Project..

;utien:1.trademy of Engineering, New York Academy of Sciences,
r

.

ASHI, ASNE, SNA & MI. Arso:iate Tellow, AIAA. Dip 1 Ing (1st
Dr. Tech Sci, (aw'ard for

in class) , Tech. Inst. , Dresden: ,

excellence) Tech Univ, Prague.-

.
*

Mr. Wilmot L. Whittier, Princioal Member Review Panel Aviation
Member 7AA Technical Audit Board.

.

'.
Sub-Group. Consultant. d
Tormer Vice President, General Manager and Vice-Chairman Boar
of Director s, Douglas Aircraf t Company of Canada Limited.Northrup Division,

Thirty-three years Douglas Aircraf t Co: Head Salvage Inspector; E3 Segundo Div, Head Liaison Engineer,
Cr.ief Draf tsman; Tulsa 01, Engineering Manager; El Segundo

,
*

Div, Chief Service Engineer, Engineering Manager , Tactory
Superintendent; Long Eeach Div, Works Managerv Vice PresidentCo. of Canada,
.and Leputy General Manager; Douglas Aircraf: d
Ltd. , Vice Pr esident and General Manager, Vice Chairman Boarl

of Directors Former Consultant General Dynamics, DC-10 Fuse age
member US Naey BUWIPS Industry Material and

Su b-Contr a c t ;
Member American Institute of Aeronautics

Feliability 3 card. Licensed Prof essional Mechanical Engineer
~

and Astronautics.
California. UCLA, Physics Major 1930-33.,

.

.
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December 15, 1982
.

.

.

Dr. Nunzio J. Palladine, Chairman-

.

Suclear Regula: cry Cc .issien

Washington, DC 20555

Dear Joe:
. .

Ed Kintner and I want to uhank you, Bill Dircks, Ncrman.

Raller, and Dan Garner for the time ycu spent with us Monday
-

discussing our ideas of a study timed at impreving nuclear
design and construction practices.

We did not respend adecuately to your questien cencerning
* the relevance of such a study te federal regclation, a key
point when considering NRC sponscrship. While it is true

uhat our @5icyW laL. focus primarily on indus' rial practices"

and enly secondarily on regulatien practices in the various-

industries, it is also true that its ultire.te aim is to in-
-I.n ove nuclear . plant cuality'. In this' sense, it is,correcu to .

.

-(naracterize.the study as one to imprcve the cuality and
safety of the as-built plant. The study 's saf ety conneetion.

-

~ highlights a feature which was net sufficiently e=phasizedin our discussion with you, but which r.ayL. cur nctc: c
bring' it more into NRC's proper sphere of responsibility.

We intend to follow through with some of your and Bill~

..Dircks.'' suggestions . If further consideration by you and.

'your colleagues leads to NRC interest, please advise Ed or.me.
.,,

It was a pleasure to see you again. We hope you enjoy a-.
pleasant, relaxing holiday.| -

* nS 2.n cerelv ,.

f 5 r-
-

|

..

.,Eobe-t V. Laney-

..

RVL:pb -

! cc: William J. Dirck,

'D cP T. E. E. Kintner

| . n. . _n. : ':~\
.

|

..

|
-

. .

_ - . _ _ _ . _ _ . . , _.
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Notes f or Discussion w th
Chairman Palladine 'a!.d Mr . Circks

. .

The integrity of some U. S. nuclear plants is widely be-

lieved to be on shaky ground. Substantive design and cen-

struction errors have cast doubt on the effectiveness of the
process by which U. S. reacters are being built. The utility

' industry , the NRC , and the public have been dismayed by a

succession of apparent blunders and mismanagement having no
-

cleir cause nor evident cure. There is agreement only on

the effect: to slow construction, increase cost, and squander
.

public confidence.-

These events, emph'asized in Dr. Palladino's San Francisco

speech a year aco, have stimulated considerable KRC and in-,

dustry activity. ' The NRC is extending its construction
;

assessments, increasing the number of inspectors , requiring |
.

'

independent design reviews and performing its own design

assessments, and conducting regional evaluations. The in-
1

\

dustry is developing criteria for self-evaluations and con-
,

ducting workshops to strengthen management's commitment to

Both of these remedial programs are, we understand,quality.

under continuing review and development.
5 Without minimizing the importance of these initiatives,

we should recognize that they have a serious shortcoming --
.< ~ ..

'they look only inward. Industry self-evaluation criteria are

based on best practices. of the U. S. nuclear industry. While
. ..

!this has the advantage of working from existing experience,

the process is largely one of se.lf-examination. It is not !

|
.

i*

|

~ -= - - - - -- . _ _ ,,___ ,,,



~

l
.

l.

derigned to identify er take advantage :f pra-- - - - -- e:
\

'

industries or countries that may also be advantageous i , |.

meeting the end objective. In a similar way, expanded N?,C

ir.itiatives , except f or design' assessments , appear to. cen-

sis largely of dcing more cf er doing better what is

already being cone. Such purely intrespective approaches

are unlikely to produce either new ways cf viewing the prcblem

er innovative remedies.
. .- .

It is pertinent to note that other U. S. industries, such-

as steel, automobiles, and electronics , . are di's covering that

they too must look searchingly at themselves in a wider cen-

' text. Neither the best technclogy nor the most effective

management practices can safely be assumed to reside in one's
,

'

own backyard.

A recent. report of the Kauional Academy of Ingineering,-

"The Competitive Status of the U. ,S. Auto Industry," is

instructive on the dangers of too much introspection by a

troubled industry. Af ter looking closely at automakers

abroad, the authors assert that the 6'ecline of the' U'. S. .

automobile industry is due less to the commonly mentioned
t

| causes -- regulation, oil prices , the state of the economy --
| '.

than by f actors internal to the industry and its productive|

federation. The report attaches censiderable' importance to
,

, < , ..
;

' he industry's capacity to view itself critically, and to| t
,

innovate .su..ccessfully both in technology and crganization.-

I

A nuclear utility chairman expressed a similar thoughti

'

:
t

| a few months ago, saying " .. . Cur foreign competitors have gone'

-
.

| ,-
-

-_ _ _ _ _ _ _ _ - - - . - - _ _ - ___
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abou the business of learning h0w :: d: things righ: the firs:-

.

time...We have been busy keeping imperfection under control."
_

Over the years, other high techn: logy U. S. industries

have designed and built complex non-nuclear facilities or

equipment requiring great care in design and construction

in crder to fenetien safely and reliably in hazardous enviren-

ments. Also, the nuclear industries of ether countries have

built numerous U. S. style nuclear power plants using somewhat
. ..

di'ferent methods. In the course of doing so these industries

have 6eveloped their own implicit and forn.al procedures to
,

-

ensure the end products meet acceptable levels of safety and
,

'

reliability. An inspection of the gross difference between

DuPont's outstandingly low " disabling accident frequency rate"
,

and others in the chemical industry shews that a well de-

signed, total program for insuring safety in design, construe-

tion, and operation can have significant impact.

W: :nd ::/cral of our associates with whom we 'have dis-

cussed the nuclear problem believe that the program presently,

envisioned is not enough. (See attadhed letter from Dr.
. .

William H. Pickering.) The record of nuclear construction

has been seriously damaged. A program to upgrade and to
6.

restore lest credibility should omit nc reasonable step
'

which could help, especially the rather, ebvious one of external
... .

. comparisons. We believe that there would be value in an

objective, searching comparison of the methods used in U. S.
....

nuclear construction with me.thods used in several other high
-

.

a

f



.

:e:hn:'.cg; industries wh: h constru : ::=p'cx systems need-.

.

ing total reliability and integrity. The air. would be tc
, _

identify practices which have served others well and which*

are not used in U.S. nuclear consthu;; ion, but advantageousiv .-

night be. Industries for comparisen could include space

launch facilities and space vehicles, ccmmercial aircraft,

nuclear submarines, and petrochemical plants . A similar

comparison with Jacanese and West German nuclear power plant-

. . .

construction methods would be ipeluded.
.

.

U. 5. Non-Nuclear' Industries
. .

our evaluation would' encompass the following industries'

.

which design and construct plants or ecuipment that demand
.

high standards of safety and reliability and which must
.

.

therefore assure the integrity of the design and construction*

.

or' manufacturing processes: .

.

Aeronauti'es, which has developed rigorous design,-

'

fabrication, quality control, testing, accident
'

investigation, safety retrofit, and other procedures-

to insure that commercial aircraft are structurally

sound and safe to operate under a variety of stressful
5
,

conditions.
-

Petroleum Refinine and Cbemical, which has a long-
.

histoEy of designing and' building large and complex
.

.

. - . ..

f acilities to handle and/or produce products that may

be toxic or explosive. Many of the processes involve
.

6

m G d
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.

'

temperatures, pressures, corrosive environments, and
, ,

other factors which press the limits of technology.
,

Submarine Ccnstruction , which involves the design and-

fabrication of large, complex vehicles that must

operate safely in a hostile environment, where the

failure ~of'a single compenent can imperil the safety

of the ship.

Space, which involves the design and construction of-
.

a

both large and complex launch f acilities and the space

vehicles themselves. Launch facilities are immense',

*

involving the handling of large amounts of explosive

fuels and precise pre-launch checkout of complex

control instrumentation. The vehicles themselves'

have requirements that are analogous to those of sub-

marines.

.

Method of Operati'on

The non-nuclear industry review will be acecmplished by'

a Review Panel composed of people who are experienced in the'

procedures of each of the selected industries, coordinated*

.

5 by people having experience in both the commercial and
.

military nuclear power industries. The Panel will review
-

and compare U. S. nuclear indust 3y pr.actices with those used
.

in the other industries and note implicit er formal procedures

l used in other industries that appear to be different, and
;

possibly better, than those now in use.
.

.

I
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..

The Review Panel would be a werking group and v uld be

responsible for all findings,. Each member of -he Review Panel.

,

would be selected for his " hands-on" experience with design- |

construction as well as his broad perspective of all design, |
. . . . . .. _ . . .

;

construction, and QA processes in the industry he represents. '

While the full Review Panel will participate in the formula-

tion of ultimate findings and written repert, two-man sub-

groups will independently study the practices in each of the
. . .

selected industry categories, comparing them with the U. S.
.

nuclear industry. The basis for this structure is that such
people have the background to recognize quickly the implicit

practices that lie behind the formal systems and procedures-

employed in their industry.,

Foreign and non-nuclear industry practices would be

,

assessed by on-site interviews with representatives at various.

levels as well as the review of selected, pertinent document-

ation. Particular attention will be paid to evidences of

success or deficiency, methods of motivation, and infra-

structure relationships which enhanc'e product reliability.-
-

.

At the conclusion of its work, the. Panel would make an

oral presentation of its findings, thus affording an opportunity
5.

'

for questioning individual members. Subsecuently, the findings

would be confirmed in a written reporu
. t.. ..
.

' The Review Panel would consist of members such as those
.

listed below. Should any member be unable to undertake er

to complet this assignment, a fully cualified replacement

will be provided..

.

.

* i.
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Nuclear: Mr. E d . :. . I . F.i. ns:

M '. Ecber *i. Laney

.

Aviation: Mr. I. Irving Pinkel -

.

Mr. Wilm0: L. Enittier
.

Pet. & Chem.: Mr. E. ?. Broom-

Dr. Dayton E. Clewell

Space: Mr. William T. Brown, Jr.
Mr. W. E. P. Drummond-

Submarine: Mr. Ejern Lund
Dr. Herman E. Sheets

.

. Biographical information showing the qualifications and

experience of each Review Panel member are att' ached.

Additional resource persons with special expertise as
.

shown below would be re'tained to previde guidance and con-
. ..

sultation as neecec:,

Utility Operation: Mr. Louis E. Roddis, Jr.

~

Reliability and
' Quality Assurance: rr. William H. Pickering

Pertinent Laws, -

.

Standards, Regulations: Mr. William O. Doub

.

.

'

.
.-

.

*>

.

,s ..

.

.

. . .

R.V.L..

E.E.K.December 7, 1982

.

.8
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C November 19E2' '

'
.

Mr . Trank E. J ewe::, Jr., Presiden
Technical Audi: Associates, Inc. . . . , . . . ,

539 Genoke Ridge
Nsv Canaan, Connec:icu: 06840 .

- .

Dear Frank:

It has been a long time since I have corresp:nied with you ab::: TAA,
in fact, I think =y las: letter suggested that I was Ecing to do some
conzulting for myself and would probably not have any further association
with TAA. , Eovever, you have been sending me the TAA 3rief s and in the
nest recent one, there is a discussion regarding your auditing of the
nuclear reactor for the Washington Public Power Supply System.

.

About two years ago, I did a study for IFRI vhich I believe night be~

to your audit. This was an analysis of the techniques used bypartinen:
the space program, both military and civilian, to obtain reliability.1 The
motivation f or the study was to see if some of these techniques vould be

,useful for the industry. At that time I was also a = ember of an advisory

ce==ittee f or the Nuclear Saf ety Analysis Center of I??.I, and I beca=e
roasenably f a:iliar with the problems at Three Mile Island and so=e of the
other plants. It is obvious that the space industry has a much sounder

. cpproach to reliabilit,y than the nuclear industry. This was a great surprise
to'me, but, there are numerous illustrations of practices which would not be
tolerated in the space pregra=, and quite obviously, Three Mile Island need
neeer hs a hrppa */ d' enee very elementary reliability improvement steps
had been taken.

In view of my interest in this field, I a= vriting to ask whether it
sculd be appropriate for me to participate in some way in your ngslear audit

-program.

Sincer ely,-

.n

. SeL-}' s
'

J'
"

S
W. F.. Pickering

Pr esid ent
-

.< : .

.

Reference 1: Reports published by IPRI as
USAC 4 and NSAC 31

-

.

e .

e
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1CVIEW PA2GI,

Eioerschical information
.

.

.

Mr. Edwin I. v.intner , Chairnan 3evi ev Pa nel. Me-ber Muc3 e tr
sub-Groue. Consultant. Member 7AA 7echnical Audit Scare!"

Associate Director for Tusion Energy, Office of EnergyTorn.e:
Research, U.S. Department of Energy. Tsenty-two years U. S.
Navy,14 years Naval Reactors Program: Project of ficer, U.S.S.' --

Nautilus and Sea Wolf Projects; Head, Advanced Design Group,
Naval Reactors Branch; first Nuclear Power Superintendent, Mare
Island Naval Shipyard; Assistant Manager for Operations,
Pittsburgh Naval Reactors Of fice; Eead, Advanced (Menetor)
Design Group (including Shippin,gpor t); Manager, Naval Nuclear
Program Quality Assurance , Program; Head v.any Audit Reviews for

-

cuality in n.anuf acturing plants and shipyards. Two ye ar s

President and General Manager, South Por-land Ingineering Co.,
manufseture of 3arge ecmponents for submarines and buildingo

medium-si:e ships. 7en ye ar s Art : Assistant Director for
Reactor T.ngineerin's and Deputy Director of Reactor Fesearch and

responsible f or design, deve3opment andDeve3cpment,
manufacture of Tast T1ux Test Tacility and conceptual design of

Tvc years Energy Research andC) inch River Reactor.
Development Administration (IRDA) : Deputy' Director, Read,

Five years'U.S. Department of In,ergyMagnetic Tus2on Program.
Eead, Magnetic Tusion Program, office of Energy

-

(Dor) :Technology; Associate Director fer Tusion Energy, Office of
Energy Pesearch.

U.S. delegation, US/ USSR, 'US/ Japan Joint TusionChairman:
Pcwer Coordinating Committie s, U.S. Tusion Power Coordinating

-

International Tusion Research.

Committee; U.S. Representative:
International Inergy Agency Tusion Power CoordinatingCouncil,

BS,US Naval Academy; M5 naval construction andCommittee.a; marine engineering, MS nuclear Physics, MIT.

-

*a ..
.

.

.

O e'**.

*
.

.
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I

kober V. i.a nev . r,eoutv Chairnan of the A'sviev Panel Member
1:uo} e a r Sut-Cr oup. Vice Pr esident o f 7 A.;. , r..cmher cf Technica5,

Audit Board. Chairnan 7;.A Reviev Fane1,1:ashington Publie-

Power Supply Syster , FJant verification Progran Audit, Member
Be v'i es Fanel, Xine Mile Point-2 cost-to c =plete audit. To rne

Director , Argonne 1:a t ional I. abor ato:y ; Vice Pr e sidentDeput}
and General Manager , Ouf ney shipyard Division, Genera'l
Oynarics ; 7tchnical. ?epr e sent ative of AI*. a t nestis houses

Pettis Atcric Po.e: Lab; Prcjet: Ma r.eg e r , ::aval Fe a ct or Prog:a-
AIC & Bu Ships. Chairman Engineering Beview 7eam, Mash State
Publi: Power Supply Syster.. Member, GF'' & Ccr. .cnwe alth Edison
Ad Eo: Advisory Committees on Three Mile Island; Member
Presidential Board on 1:ational Breeder Reactor Policy.- - -

Consultant: Depart:nent of Energy; Argenne 1:ational Laboratory;
PA Attorney General; Cer.nonwealth Edison; State of Illinois.
BS, U.S. Naval Acade:ny; MS, M.I.T. ; MEA, U. of Chicace.

.

-
.

.

.

.

Ero: , everviev Merber Res iev Panel Pe troleur:Mr. Earrv P.
P.efinerv and Chemical . Cut-G r oup . Cc.sultant. Membc 'M

7echnical Audit 5 card. Tormer Executive Vice President, Ralph!

Vica 7:esi6ent,'Wenty-six years Parsens:M. Parsons Company.*

Presi6ent Parsons-Jurden Corporation, Executive Vice President
.

P r i or.: process develepsent,
' walph M. Par sons Corporation. Stone s Kebster and Sun oil, 5:udrydesign and installation: American Petroleum Institute,Mernbe r :

,

Process Corporation.
Arterican Institute of Chemical Enginee:s, A erican Institute ofLicensedy,ining, Metallurgical and Pe troleurr. Engineer s. SS ' and Ch. I.Prof essional Engineer New York and Pennsylvania. -

University of Pennsylvania.-

.

6

i

.
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nrown Jr. . Overview Member , Aeviev Fane3 soace
Mr. uj33iam T.

Sub-Croco. Re ti r ed. Distinguished Research Arsociate, NASA --
Member 7AA Technical Audit Board.Levis Attearch Center.

Tor er Chief Tracture Branch, U;.SA - Lewis Re. earch Center;s

Centaur Rocket Project Of fice on Weld QualityConsultant to:
Control in Main Propellant Tank, Working Group on .mtorage of
Eydrogen Gas at Eigh Pressures, Apollo Program on Treacture
Control of 5-31. Main Propellant Tanks, Committ' e on Tailure ofe

Migh Strength Materials, Apo11o-13 Accident Review neard,
n;5.A-3 ndustry Panel to 7.stablish Tr actur e Contre'. f or spaceRocket Hydra:ine Tanks,Shut:3e, Cracking Proh3 ems in the Dt) t
Apollo Program on Material Selection f or the solid Propellant
Booster Tanks, Space Shuttle Main Engine Ground Test TacilityStress Corrosion Cracking in the
Eigh Pressure Hydrogen System,
575 Booster for Apollo-Soyuz Program, Review 7eam for
Investigation of Cracking Problems in the Shuttle Or. biter

Chairman, Air Terce-NASA Independent Reviev
APU's. Present:
Team on Tracture Control of the Aeronautica1' support system forChairman, Co mittee onthe shuttle Inertial Upper Stage:.

Materials Information Used in Computerized Structural Design
and Manuf acturing, National Meterials Advisory Esard, National

Chairman, ASTM 7ask Group on Dynamico

Academy of Sciences:
Testir,p (puclear Re actor Pressure Vessel Surveillance
speci-in's) , Test Group on Tracture Testing of 3ery11uum.

Lincoln Welding Toundation Research Award, AS7H
Te12cv ASTM.Dudley Medal, MASA Medal foc Exceptional scientificCharles E.
Achievement, ipollo T1,ag Award.

Ese and Msc in Metallurgical
*

Ingineering, Case Institute of Technology.

Dr. Davton R. C3evell, Principal Member 7eviev Panel Petroleum
.

Consultant. Member 7AA
En finery and Chemical Sub-Group. Director Cordis Corporation and Mobil
Techt.ical Audit Board.

~

Tormer Senior Vice
Fes.tr.rch and Development Corporation. Thirty-nine years Mobil:
President, Mobil Oil Corporation. Dallas, Texas; General'

Director Tield Research Laboratories,
Mar.ger ?.esearch Department New York; Senior Vice President forClimate Research Board,Member:Ee:er ch and Engineering.
neticial Research Council; Energy Research Advisory Board, U.
5. 0+pa r tment of Energy; MIT Corporation Develepment Committee,S

Visiting Committee for Ocean T.ngineering, Energy LaboratoryAmerican Associat, ion for theAdvisory Board. Tellow:
Adva..re. ant of Sciences, uoodrow KLj,sen ):ational Tellovship,,

American Physical Society, Sigina XI,
-

Tcur.f a tion. t! ember: Invironmental Conservation
,

na-ict.a1 Academy of Engineering.
Distit guished Service Award, American Institute of Mining and

25 and Ph. D, in Physics, MIT.
Metallurgical Engineer s.

:

. e

.
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!'.r. V!23iam E. P. Dr unt..ond . Pr i n:i a 2 '.embe r Revi ew Fanel Scace
. .

~

.Au t-r.! oup. %etired. Member TAA 7echnical Audit heard. Thir:y

nine yea:s Douglas Ai:craf t Cc. and M:Donnell Doug J as Corp.
Vice President Ingineering McDonnel Doug;asTer. e-

As tronautics~, 6,000 per sonnel in de si.gn, test a nd .pr.oduction,* ,

Ther, Delta and Saturn Space programs, Spartan and other
missi:es: Director of Flight and Testing, Deuglas Aircraft, A,;

AID, A43, C-124 and C-:13 mili ta ry a ircr a f t, DC-4, DC-6 a nd

D*-E rems.e:cial aircraft. Membe r A A A, Tan Seta Pi, Sigma Xi.

SS Ae:cneutical Ingineering, U..iver sity of Washingter.; MS
| Ae:enautical Ingineering, Ca3 f f e:ni a 3nstitute cf Technology,'

t

. . ,

Mr..Siern Lund. Overview Member Revijv Panel, sub arine
-

Ccnstruction Sub-Group. Consultant. Member 7AA Technical

Audit Bea:d. Torner Manager Ingineering Quality Assurance,
Ilectric Boat Division, General Dynamics Corporation.-

Twenty-five years Ilectric. Boat: Chief Engineer USS Skate
Nuclear and Maritime Gas-Cooled Reactor Plant Projects; Project

-

Manager, ISDRI Ixperiment; *Eead of a Mechanical Research*

Section; Project Manager NR-1 Power Plant Preliminary Design;*
i

Manage: NR-1 Apparatus Ivaluation; Progra= Manager, antenna
( ATAR) ;

j steering carriages ,fer undersea fixed acoustical range,

IdentManager of Ingineering Quality Assurance; Chairman 7:
|

|
Schma r i ne De s i g n Pe vi e w Cc- .i t t e e . Prior: Six years

Allis-Chalmer s Gener al nachinery Civision and seven years*

Re13ex Corporation. Certificate award f rom Secretary of War.

fhr Manhatten District Service, Ci tation f rom Naval Underwater
.

*

Life memberSystems Center for Contributions to . Project ATAR.i

Licensed Prof essional Ingineer Connecticut.ASHZ.
Diplom-Vorprufung, Technical Eelschule, Eerlin-Charlottenburg;
25 Mechanical Ingineering MIT. .

*

.

Mr. Irvine Pinkel, overviev Member 7eviev Panel Aviation
.

| Sub-Group. Consultant. Member TAA 7echnical Audit Board.;
'

Torner Director, NASA Aerospace Safety Research and Datai

[ Thirty-seven TAA years government service: NACA
2nsitute. Lewis Researchj 3' Langley Research Center, Physics Devision:'

i Center, Associate Chief Physics civision, Chief T3uid Systems
|

Cempenents Division; NASA, Director of Aerospace Safety
Fesearch and Data Institute. Torme: Member:~NACA,
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Mr. wilmot L. Whittier, Principal Member Review Panel Aviation
Sub-Group. Consultant. Mc=ber TAA Technical Audit Board.r .

Tormer Vice President, General Manager and Vice-Chairman Board
Douglas Aircraf t Company of Canada Limited.of Directors,

Ohirty-three years Douglas Aircraf t Co: Northrup Division,
Head Salvage Inspector; E3 segundo Div, Head Liaison Engineer,3'
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