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TECHNICAL ALSDT m~
eps CENOKE FIDSE
NEW CANAAN, CT 08840

Q03 PeeCID

December 15, 1882

 pr. Nunzio 3. palladino, Chairman

Nuclear Regulatory Commission
washingten, DC 205588

Dear Joe:

£& Kintner anéd I want tO thank you, 3ill Dircks, Nerman
Ealler, ané Dan Garner for the ti@c you spent with us Mconday

discussin~ our ideas of a2 study aimec at improving nuclear
design and construction practices. -

. e did not respond adeguately to your guestion concerning
the relevance of such 2 study to federal regulation, 2 key
point when considering NRC sponsorship. wnile it is tIue
that our stugyswould fogus primarily on inédustrial practices
ané only secondarily on regulation practices in the various
indust-ies, it is also true that its ultimate aim is %O im-
szzcve nuclear plant guality. 1In tnis sense, it is correct to
“characterize the study as one tO improve the guality and
safety of the as-built plant. The study's safety cennection
wiewlichts a feature which was not sufficiently enphasized
in our notes oI in our discussion with you, but which may
pring it more into NRC's proper sphere of responsibility.

vwe intend to follow through with some of your and Bill
pircks' suggestions. 1¢ further consideration by you and
your colleagues leads to NRC interest, please advise Ed or ne.

I+ was a pleasure to see you again. We hope you enjoy a

élca:tnt. relaxing holiday.
Sin;fééa;gr"———

zﬁobczt'v. Laney

RVL:P>
ce: William J. pirck
£. E. Kintner
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§208210183 850805
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Vomoe & - “ . . P
hgtes .C2 --S:-SS-C.’. Wa et

Chairman Pallacdinc afté M=, Dircks

The inthriiy of scme U. S. nuclear pliants is widely be-
lieved tc be on shaky ground. Substantive design and con-
struction errors have cast doubt on the effectiveness ¢f the
proc;ss'by which U. S. reactors are being built. The utility
industry, the NRC, and the public have been dismaved by a
succession of apparent bluqdcrs and mismanagement having no
clear cause nor evident cﬁrc. There is agreement only on
the effect: to slow comstruction, increase cost, and squander
public confidence.

These events, emphasized in Dr. Palladino's San Francisco
speech a year ago, have stimulated considerable NRC and in-
dustry activity. ‘The NRC is extending its constructien
assessments, increasing the number of inspectors, roquirinq
indevendent design reviews ané pc:.orm‘nq its own design
assessments, and conducting regional cvnluations. The in-
dustry is developing criteria for self-evaluations and con-
ducting workshops to strengthen manaqimcnt's coﬁmitment to
quzlity. Both of these :cmndial programs are, we undorstagd,
under continuing review and development.

Without minimizing the importance of these initiatives,
we should recognize that they have a sericus shortcoming ==
‘they lock only inward. IndustrQ‘lclf-cvaluation criteria are
based on bcst practices of the U. §. nuclear industry. While
this has tho advantage of working from existing experience,

the process is largely one of self-examination. It is not




cesicned tt :dentiliy ©OF saxe acdvantace cf practices in other
industries Or ccuntries that may alsc be advantageous in
meeting the end objective. 1In a similar way, expandeéd NRC
initiatives, except for design assessments, ;pécar to. con-
sist 1arq¢1y of doing more of or dozn; better what is

alreudy being donc. Such purely introspective approaches

are unlikely to produce either new ways cf viewing the problex
.Oor innovative remedies.

It is pertinent toO note that other U, S. industries, such
as steel, automobiles, and electronics,. are discovering that
they too must look soarchingly at themselves in a wider con-
'tcxt. Neither the bcst technology nor the most elfect ive
management practices can safely be assumed to reside in one's
cwr backyazrd.

A recent report of the National Academy of Engineering,
nmwa Competitive Status of the U. §. Auto Industry,” is
instructive on the dangers cf too much 1nt:9:poction by a
troubled industry. After looking closely at automakers
abroad, the authors assert that the é;clinc of the U. S.
automobile 1n3ultry {s due less to the commonly mentioned
causes -- regulation, oil prices, the state of the economy ==
than bv factors internal to the industry anéd its productive
federation. The report attaches considerable importance to
the industry's capacity to. view it:ci? critically, and to
innovate succcssfully poth in technology and organization.

A nuclear utility chairman expressed a similar thought

a few months ago, saying v,..0ur fcreign competitors have gone



a=zus the dusiness ©f learning how to d0 things Tight the fisss
t.me...We have been busy keeping ;apcrfccticn uncer coq;rol.'

Over the y;nrs, cther high techneology U. S. industries’
have designed and built complex non-nuclear facilities or
eguipnent reguiring great care in design and construction
in order to furiction safely and reliably in hazardous enviren-
ments. Also, the nuclear industries of cther countries have
built numerous U. S. style nuclear power plants using somewhat
different methods. In thd.cou:sc of doing so these industries
have developed their own implicit and formal procedures to
ensure the end products meet acceptable levels of safety and
reliability. An inspection of the gross difference between
puPont's outstandingly low "disabling accident freguency rate"
ané others in the chemical industry shows that a well de-
signed, total program for insuring safety in design, construce-
tion, and operation can have significant impact.

We and several of our alsoci;tcs with whém we have dis~
cussed the nuclear problem believe that the progranm presently
envisioned is not enough. (See attached letter f:om Dr.
William B, Pickering.) The record of nuclear conltruction.
has been seriously damaged. A program to upgrade and to
restore lost credibility should omit no reascnable step
which could help, especially the rather obvious one of external
comparisons. We believe that thére would be value in an
objective, searching comparison of the methodes used in U, §.

nuclear construction with methods used in several other high



ceshnciogy industries which ecnstrucs cempley systems neel-
ing teosal reliability and integrity. The aim would be to
identify practices which have serveéd others well ané which
are not used in U.S. nuclear construction, but ndvantﬁqocusly
miqht be. Industries for comparison could include space
1nunch taczlit;cs and space vehicles, commercial airerafe,
puclear submarines, anc petrochemical plants. A similar
comparison with Japanese and West German nuclear power plant

construction methods would be included,

U. €, Non-Nuclear Industtigg

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 constructicn

oz mancfizstuzing processes:

- Aeronautics, which has developed rigorous design,
fabrication, quality control, testing, accident
investigation, safety retrofit, and other procedures
te insure that commercial aircraft are structurally

sound and safe to operate under a variety of stressful

conditions.

-« Petroleum Refining anéd Chemicel, which has a long
history of designing and building large and complex
£iéil$t1.s to handle and/or produce products that may

be toxic or explosive, Many of the processes invelve



-
temperatures, pressures, CoIrrosLve eLvirerenss, A6
.

.-

other factors which press the limits of technology.

-

Submarine Construction, which involves the design and
fabrication of large, complex 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 anéd construction of
both large and complex launch facilities and the space
vahiclos.thcmsclvcs. Launch facilities are immense,
involvlng the hgndlinq of large amounts of explosive
fuels and precise pre-launch checkout of complex
control instrumentation. The vehicles themselves

have reguirements that are analogous to those of sub-

marines.

Mgggod of OEQ:uggon

The non-nuclear industry review will be accomplished by

a Review !ancl composed of people who are cxpo:ioncod in the

procedures of each of the selected industries, ‘coordinated

by people having experience in both the cormercial and

military nuclear power industries, The Panel will review

.
and compare U. §. nuclear industyy practices with those used

in the

other industries and note implicit or formal procedures

used in other industries that appear =0 pe &ifferent, and

possibly better, than those now in use,
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The Review Fanel weulé be & wiIning grour ené weulc be |
responsible for all findings. Each mender ©f the Review Panel
woulé be selected for his "hands-on" experience with design- |
construction as well as his broad pcfspocﬁ}vo of all design, ’
construction, and QA p:oc;sscs.;s.t$c industsy he represents.
While the full Review Panel will participate in the formula-
tion of ultimate £indings and written report, two-man sub~-
groups will independently study the p:lcticis in each of the
selected industry categories, comparing them with the U. S.
nuclear industry. The basis for this gtzuctltc is that such
pecple have the background to recognize gquickly the implicit
' practices that lie behind the formal systems and. procedures
employed in their industry.
Foreign anéd non-nuclear industry practices would be

assessed by on-site interviews with representatives at various

\
|
Yevels as well as the review of selected, pertinent document~-
ation., Particular attention will.bc paid to evidences of
success or deficiency, methods of motivation, and infra-
st:nctu:o relationships which enhance product reliability.
At the conclusion of its work, the Panel would make an |
oral presentation of its findings, thus affording an cpportunity
for guestioning individual members. Subseguently, the f.ndings
would be confirmed in a written reporty
The Review Panel would consist of members such as those

1isted below, Should any member be unable to undertake oI

to comploié this assignment, a fully qualified replacement

will be provided.




Nezsliedr: ve Edwin E. Kinnes

Mr. Robert V. laney

Aviation: . Mr. I. Izving Pinkel s
Mr. Wilmot L. Whittier .

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

Space: e Mr. William F, Brown, JI.
Mr. W. E, P, Drummond

Submarine: Mr. Bjern Lund
Dr. Eerman E. Sheets

Biographical information showing the gualifications and
experience of each Review Panel member are attached,

Adéitional resource persons with special expertise as
shown below would be retained to provide guidance and con-
sultation as needed:

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

Reliability and
Quality Assurance: Dr. William H. Pickering

Pertinent Laws, ' Al
standards, Regulations: MrI. William O. Doub

December 7, 1982 !.!.K:
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¥r. Frank B, Jewett, Jr., President - -
Technical Audit Associates, Inc.
S8¢ Oenoke Ridge

Kew Canaan, Connecticut 06840 .

Dear Frank:

1t has been a long time since I have corresponded with you about TAA,
4n fact, 1 think my last letter suggested that 1 was going to do soxe
eonsulting for myself and would prolably not have any further association
with TAA. However, you have been sending me the TAA Briefs and in the
most recent one, there is a discussien regarding your auditing of the
puclear reactor for the Washington Public Fower Supply Syste=.

About two years age, 1 did a study for EPRI which 1 believe might be
pertinent to your audit. This vas an analysis of the techniques used by
the space program, both military and civilian, to obtain rcliabi}ity.l The
motivation for the study vas to see if some of these technigues would be

‘useful for the industry. At that time 1 was also a mexber of an advisory
committee for the Nuclear Safety Analysis Center of EPRI, and 1 decane
reasonadly familiar with the problems at Three Mile Island and scoe of the
other piants. 1t is obvious that the space industry has a much sounder
approach to reliability than the nuclear industry. This wvas a great surprise
to me, but there are nunerous {1lustrations of practices which would not be
tolerated in the space p.oOgram, and quite obviously, Three Mile 1sland need
never have happened if some very elementary reliability improvemecit ste;s
had been taken.

In view of my interest in this field, 1 an writing to ask vhether it
vould be appropriate for me to participate in some way in your nuclear auvdit
program.

Sincerely,

w. H. Pickering
President

Feference 1: Reports published by EPRI as
NSAC & and NSAC 31

1401 S OAX ANOLL AVE - PASASENA CALIFORNA DI IOY . 213 798.7287 ¢ TELEX 67.5348 (SERVICE S1MD)
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eiocravhical Tnformation

Mr. Edwin E, Kintner, Cheirman Review Panel, pMember Nuclear
Suo-Group. Ceonsultant, vember Ths Technical Aucit Roard.
Yo:me: hssociate Director for Fusion Inergy, Office of Energy
xesearch, U.S. Department of Energy. Twenty-two yesrs 0.’ S.
avy, 14 years xaval Reactors Program: project Officer, U.S.S.
pavtilus and Sea Wolf Projects; FRead, advanced Design Grouvp,
Naval Reactors Branch; first Nuclear Pover superintendent, Mare
1sland naval Shipyaré; xssistant Manager for Operations,
pittshurgh Naval Reactors Office; FKead, révanced (Reactor)
pesign Group (¢ncluding shippingport); Manager, Xaval Nuclear
program Quality resurance Program; Kead rany rudit Reviews for
guality in ranufacturing plants anéd shipyaréds, Two years
president and General Mansger, South portland Engineering Ce.,
ranufacture of large conponents for submarines and building
cediyum-size ships. '7en vears AIC: Lpeeistant Director for
pezctor Tngineering ané Deputy Director of Reactor Research and
vevelcprent, responsible for design, cevelogprent ané
ranufacture of Fast Flux Test Facility and conceptual design of
clinch River Reactor. TwO years Inergy research and

PeVE Lt sa-imiesration (ERDA): Deputy Ditector, Fead,
pagnetic Fusion Program., Five years U.S. Department of Eneigy
(DOE) : FHead, Magnetic Fusion Program, Office of Energy
Technology; kssociate pirector for Fusion Eneigy, Office of
Energy Research.

Chairman: U.S. delegation, VS/USSR, US/Japan Joint Fusion
power Cooréinating comnitties, U.S. Fusion pover Coordinating
Committee; U.S. Pepresentative: International Fusion Research
Council, tnterratioral Inergy hkoency rusion Power Coordinating
Cormittee. BS,US NKaval Academy; MS naval construction and
marine engineering, MS nuclear Physics, MIT.




V. Lanev, Nepoty ctairmen of the Review Panel
Eut~Crous. Vice Presicent of Tih, nombel of
>udit Board, Chairman Tix Review Panel, washington Public
Power Supply System, flant Verifioation Program auédit, Member
geview Panel, Nine Mile point-2 cosi=to<ccrplete avdit. Former
peputy Director, Argonne national laboratory; Vice President
ané Generazl Yanager, Quincy shipyvaré Division, General
vmanics: Technical Represent tive of AZC at Vestinghouse
ttis rtemic Power lLab; project )eneger, laval Reacteor Program
Chzirman Engineering seview Tcar, Wash State
public Power Supply Syster. Merber, GPU & Commonwealth Edison
a4 Boc Advisory Committees ON Three Mile Island; Member
presidential Bocard on National Breeder Reactor pelicy.
Consultant: Department of Energy; Ahigonne jiationzl Laboratory;
}A Attorney General; Cemmonwealth Edison; State of Illineis.
BS, U.S. Naval Academy; MS, M.I.T.: MBA, U. of Chicage.

-

P. Broem, Overviev pember Review Pznel FeLIC.ELD
2né Chemical Sut-Grouvp. Cecrnsultant. yenter AR

-
¥, Parsons Company. ~wentv-six years Parsons: Vice Fresident,
President Parsons-Jurden Corporation, rxecutive Vice President
Ralph M. Farsons Corpeoration. prior: Pprocess develoznent,
design and installation: Stone & Webster and Sum 0il, Rouvéry
process Corporation. yember: American Petroleum Irstitute,
american Institute of Chemical gncineers, smerican Institute of
Mining, Metallurgical and petroleum Engineers. Licensed
professionzl Engineer Rew york and pennsylvania. BS anéd Ch. E.
University of Pennsylvaniza.

Technical Auvcit Bcaréd. Torner Executive Vice Presiiens, Ralph




e, Widliam T, prown, Jr., Overview yerber, ReviCw Panel Soace
gur~Crou. Retires. pDistinguithed Reseatch Arsociate, RASA -
Levis pecearch Center. pember Thh mechnical Auéit poard.
forner Chief Fracture granch, WASA = Lewis sesearch Centel;
Consuliant to: Centzur Rocket Project Office on weld Quality
Control in Main propellant sank, working Grovp on Storage of
pydrogen Gas at Figh Precsures, 3>cllo Program on Freacture
control of §-11 Main propellant Tanks, Committee on Failure of
gigh Strength pateriels, apollo-13 aecident Review Board,
vrEa-Industry panel tO gstablish Fracture contreol for Space
shuttle, Cracking problems in the Delta Rocket Hydrazine Tanks,
apecllo Program on Faterial gelection for the Solid'Propellant
“aooster Tanks, Space shuttle 112in Engine Ground Test Facility
Righ Pressure Hydrogen System, Stress Corrosion cracking in the
§I18 boosters for hpollo-Soyuvz Program, seview Team for
Investication of Cracking problems in the chuttle Orbiter
APU‘'s. Present: Chairman, Air Force-NASA indepencent Review
Team on Fracture control of the Aeronauticai support System for
the Shuttle inertial Upper stage; Chairman, Committee ON
peserials information vsed in Computerized gtructural Design
and vanufacturing, pational Meterials Aévisory goard, wational
sceiery of cciences; Chajrman, ASTN T2sk Group on pynamic
-esting (Wuclear peactor Pressure vessel Surveillance
S;acirin‘s), Test Grouvp on Fracture mesting of Berviluum.
Tellize AETYV. tincoln velding founiation mesezrch pward, RS™
Crarles 3. pudley Medal, nxsa Meéal for £xceptional ccientific
sehievenent, ppolle Flag award., BSc and ¥Sc in Metzllurgical
s--i=pering, C2se {nstitute of Technology.

pr. Davton B. Clevell, principal Member Revievw panel Petroleum
refirery and Chemical Sub-Grouvp. Consultant. pember TAA
mechricel auait poz2rd. pDirector Cordis Corporation'and Mobil
Fererz=h and pevelopment Corporation. Former Senior vice
Presifent, Mobil 0il Corporation. Thirty-nine years Mpbil:
pirector Tield Research Laboratories, pallas, Texas; General
138 St1 34 zesearch peparirent Nev york; Senior vice President for
» and gngineering. pember: Climate Research Board,
research Council; EneIgy research aévisory poaré, U.
+ of Eneray; M1T Cerporation pevelopnent Committee,
visitirg committee for Ocean Engineering, Energy lLaboratory
pévisory goard. Fellow: pmerican xssociation for the
aécancerEnt of Sciences, voodrow Wiison ﬁational ?ellowship
fFeoriation. Member: pmerican Phy§ical Society, sigina XI,
Katiznel Acacemy of Encineerinc. Environmental Cecnservation
Dis:iv;;ished Service Award, hmerican t1nstitute of pining and
petaliurgical Engineers. gs and Ph. D, in Physics, MIT.




ve, Widliam K. P. Drumnong, Princize: Mecmber rReview Panel Soace .
Cut-Group. retired. Femler TAA Technice)l Auéit Roaréd. Tharty
nine vears Doucizs hircraft Co. ané Mcionnell Douglas Corp.
Ferrer Vice Presicent Ingincering 1eDonnel Dcuglas
Lstronavtics, 6,000 personnel in design, test and production,
~hor, Delta anéd Saturn Space programs, Spartan and other -
missiles; Director of Flight and Testing, Douglas Aircsaft, AD,
33D, A4D, C€-124 and €-133 military aircraft, D=4, DC-6 and
p--8 comnercial aircraft. Kember RIRA, TanBet2 Pi, Sigmz Xi.
£S reronauvtical Engineering, University of Wzshington; MS
seroravtical Engineering, California Institute of Technclogy.

e

pr. Bjorn Lund, Overview penber Feview Tanel, Submarine
Construction Sub-Group. Consultant. Member TAA Technical
Audit Board. Former Marnager Engineering Quality hsgurance,
vlectric Boat Division, General pynamics Corporation.
~venty-five years Electric Boat: Chief Engineer USS Skate
_yuclear and varitime Gas-Cooled Reactor Plant Piojects; Project
y.ansger, EBORZ Experiment; ‘Fead of a Fechanical Research
cection: Project lManzger NR-1 Pover Plant Preliminary Design;
yianscer NR-1 Rpparatus fvaluation; Program Manzger, antenna
gileering carriaces for undersea fixed acoustical range (ATAR)
vanecer of Engineering Quality Assurance; Chairman Trident
cetmarine Design Feview Committee, Prior: Six years
Allis-Chalmers General Machinery pivision and seven years
Kellex Corporation. Certificate 2vard from Secretary of War
fo. Uanhzttsn Dietrict Service, Citation from Naval Undervater
Systems Center for Contributions to Project AFAR. Life member
sSME. Licensed Professional Engineer Connecticut,
piplem~-Verprufung, Technical Folschule, gerlin-Charlottenburg:
BS Mechanical Engineering MIT.

Mr, Jrving Pinkel, Overview Member Review Panel aviation
cub-Grous. Consultant. jember TAA Technical rudit Board.
FTorrer Director, NASA herospace Safety Research and Data
Insitute. Thirty-seven TAA years government service: NACA
Lancley Research Centerl, Physics Devision; lewis Research
Center, Associate Chief pnysics Division, Crief Fluid Systenms
Components Division; RASA, Director of herospace Safety
Fesearch and Data Institute. TFormer Manber: NACA
sub-Committees on Aircraft Fire Prevéhtion; Jcing Problers,
Operating Problems: FAA Committee on Lightning Razards to
rircraft; NASA Review Team ON desicn of Centaur stace for
Atlas-Centaur vehicle, Investication Team for apollo 204 and 13

acciéent:.'commercial aircraft accidents; fource Selection
soards for several major programs (e.g. XERVA). Consultant:



USAT, aircraft velnerability: AEC,
t plants, Los Klamos

riight Safeiy Founcation;

sefety f{eatures of proposed nuclea
scientific Lahoratory, Reactor Licensing Department. Fellow -

smerican Institute of Aeronautics and Astionautics, New york
scademy of Sciences Flight Safety roundation Award, lLauvra Tabor
sarbour Awaréd, NACA Distinguished Service Medal, WASA sustained
superior performance Award, american Institute of reronavtics
and rstronautics veddl for Systems peliability ané s;feiy.
srefecsional pechanical Fngineer, ohic. BAR with honor s

yriversity of pennsylvania.

‘ p?. Herman E. Sheets, principel Menmber of Review panel
Sutrarine Construction S:=d-Grouvp. Dirgcror of ThA, member of
Technical Audit Board. Member ThAA mevicw Panel and Expert
witness, Indian point-2 Containment flooding audit, Member
Review Panel: Nine ¥ile Point-2 cost-to complete 2udit,
washington Public Pover Supply System Plant Verification
pirect of Engineering, anzlysis and Technology,
rman and Professor, Ocean Engineering

¢ ahode Island; sixteen years, vice
earch, Electric Boat pivision,
Goodyear

program Avdit.
Inc. Formerl Chai
Departrnent, University ©
President, Engineering and Res
General Dynamics Corpora:ion: Engineer manager,
rirerafe; Progrem varzzer, Elliott Co.; Director Rresearch, St.

Faul Engineerd vanufacturing Corporation; chief Encineer,
gn Engineer, Erste Bruennes

Cha=berlain Res. Corp.; Desi
anhattan Project. Member:

mashinen Fabrik. Cit. Sec. War, N
wosismad reademy of Ergireering, New vork Academy of Sciences,
iate Fellow, AIAA. pipl Ing (1st

ASME, ASNE, SNA & ME. RESOIS
in class), Tech. Inst., preséen; Dr. rTech Sci, (award for

excellence) Tech Univ, Fragove.

ber Review Panel aviation

Mr. wilmot L. whittier, ?zincigal vem
1 avdit Board.

Sub=-Group. Consultant. Meober TAA Technica
Former Vice President, General Manager and Vice-Chairman Board
of Directors, rouglas 2ircreft Company of Canada Limited.
~hirty-three years Dousles sircraft Co: Northrup Division,
vead Szlvage Inspector: r; segundo Div, Head Liaison Engineer,
crief Dreaftsnan; —~ulsz T:IF, Tngineering Manager; £l Segunéo
piv, Chief Service Engineer, fngineering Manager, Factory
s;perintcnﬁcnt: Long ze2ch Div, works Managery Vice President
ané Teputy Gereragl Manzzer; Douglas rarcrafz Co. of Caracda,
1td8., Vice president and Gerneral Manager, Vice Chairman Board
of Directors Torrer Censuitant General Dynamics, pC-10 Fuselage
c.t~Contract: rember US W&y BUWTPS Industiry pvaterial and
reliability Board. yerber rmerican Institute of mreronautics
and rstTONAVTICS. License? Professional vechanical Engineerl

california. UCLA, Physics vajor 1530-33.
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Deax Joe:

. B¢ Kintner ané I want to thank you, 2ill Dircks, Nerman
Eal le-, ané Dan Garner for the time ycu spent with us Moncday
d;sc Ag cu- ideas of & stucv zimel a2t imprcoving nuclear

design and construction practices.

We €ic€ not 'espcnc aceguately TO your guesticn concerning
*¢he relevance o- suck & stucéy +c feferzl regulation, & key
Point when conso ce:;ﬁc KRC sponscIshic. hnile it is toue
<hzt our Srutyswoulé focus’ primarily on industrizl practices
ané "-) secondarily on ~reculaticn prazctices in the varlous
industries, it is also true that izs tliinate 2im is o0 im-
tr_ggs_nuclea- plant guality. In this sense, it is corect o
“emaracterize the study as cne to impIive the guality au‘
salety cf the as-built plant. The s‘*cx's safety connection
h;gn ights a feature which was not sufficiently e .:has*zec
- wws nSTls ST i~ pur discussion with you, but which may
bring it more into NRC's proper sphere of responsibility.

= ve intené to follow throuch with some of your and Bill
Dircks' suggestions. If furthe: consicderztion 2y you anéd
vour colleagues leads to NRC interest, please advise & or. me.

ey It was 2 pleasure toO see YOu aczin, We hope you enjoy 2
pleasant, relaxing heliday.

zsobe:t V. Laney

RVL:8d
ce: William J. Dirck
e, 2. E. Kintner
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The integri;y of some U. S. nuclear plants is wicdely be-
1ieveé o be on shaky ground., Sudbstantive desicn &nc cen-
seruction errors have cast doubt on the ellectiveness 2 the
orocess by whiéh U. S§. reactcrs 2re being Suilt. The stilivy
jméuszzv, the NRC, 2né the puclic have been CGIsm ves by &

_succession of apparent blunders ané mismanagement heving no
cleir cause nor evident cure. There is agreement enly on
+he effect: to slow construction, increase cost, anéd sguander
public confidence.

These events, emph2sized in Dr. Pallacdino's Saxn Francisco
speech 2 year 2go, have stimulated considerable KRC ané in-
Gustrv activity. The NRC is extending its construction

assessments, increasing the number c©f inspect
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independent design reviews ané pe:for:ing its own design
assessments, ané conducting recicnal evaluations. The in=-
dustry is developing criteria for sel‘-ewaluat;o s anc€ ¢
ducting workshops to strengthen ranagement's commitment to
quality. Both of these remeéial programs &re, we unée:stagé,
unéer continuing review and development.

Without minimizing the importance oI these initiatives,
we should recognize that they have 2 serious shorteconming =--

g

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

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

+hig has the advantace of working Zrenm existingc experience,

the process is largely one of self-exarmination. It is not
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inédussries Or countries thazt m2y afs: be actvarzagedus it
meetinc the enf-objective. In 2 similasr w2y, exzandel NRC
irsieipsives, excer:t for desicn assessments, 2ppear to cen-

giss lazcely ©f écing nmiore ¢f cr deing better what Is

rezéy being done. Such purely intrcspective 2zrroacnes

&
are unlikely %o produce either new ways cI viewing the predlem
or innovative remecies.

+ It is pectinent to note that other U, S. incustrlies, such
2s steel, automobiles, ané electronics,. are ciscovering that
they too must look searchingly at themselves in & wider con-
‘¢eext. Neither the best' technclogy nor the most eflectiv

management practices can safely be assumec ©0 reside in one's
wn backyazgé.

2 recent report of the Nationzl Academy o Ingineering,
"The Competitive Status of the U. S. Auto Industzy,” is
instructive on the dangers cf too murh introspection by 2
troubled incdustry. After looking closely at automakers
abroad, the authors assert that the decline of the U, S.
automobile inéustry is due less to the commonly mentioned
causes -- reculation, oil prices, the state oI the econromy ==
than by factors internal to the incusiIy ané its procuctive

federation. The report attaches ccnsiderable importance to

the industry's capacity to view Ttsels critically, ané to

innovate successfully both in technology ané crganization.
24 nuclear utility chairmen expressed a similar theaught

a few months ago, saying "...Cur Zcreign competitors have gone
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Over the years, other high technclogcy U. £, indusercies
have designec ané built complex non-nuclear facilities or

.

ecuipment reguliring creat cére irn desicn ané ceonstruction
in crder to functicon safely ané reliezly in nazeréous envisen-

ments. ZXlsc, the nucleazr industries 27 csre

counctsies heave

)
o

built numerous U. S. style nuclear power plants u

n

inc somewhas

.

‘

ifferent methods. 1In the course of éoing sc these indussries

have developec their own implicit ané fornazl procedures to
- - - '
nsure the end products meet acceptadble levels of safety and

reliadbility. An inspection ¢f the gr-oss éi

h
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né others in the chemical incdustrv shcwes that & well de-

ignec, total progranm fcr insuring szfe:zy in design, construc-
tion, andé operation can have significant impact.

e 2n2 zoveral of our associates with wvhonm we have &is-
cussec the nuclear problem believe that the program presently
envisioned is not enough. (See attached letter f£rom Dr.
William E, Pictkering.) The recoré c¢f nuclear construction-
has been seriously cdamaged. X2 program t0 upgrade ané to

e

tore lcst credibility shcoculé omit nc rezscnable step

which could help, especially the rather cbvious one ¢f external
. . ) .

.comparisons. We believe that théere woulé be velue in an

.

objective, searching comparison c¢f the methods used in U. S.

nuclear construction with methods usel in several other high
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ing toT2l reliadility 2né integrizy. The airm woull be t¢

ifentify practices which have served others well ancé which
e-e nct used in U.S. nuclear construsiion, buz advantageouvsly
-igh: be. Incdustries for ccmzariscsn coulé Incluce space
vaumen facilizies &né space vericles, ccmmescial aireselt,
~ucleasr submerines, anc peirochenicel plants. X sizilaz
comparison with Japanese ané West German nuclear power plant

conttruction methods would be ipclucec.

<. 8. Non-Nuclear Industries

Our evaluation woulé encompass the following incdustries
which design 2nd construct plants or eguipment that demand
»igh standarés of safety ancé reliability ané which must

~nereiore assure the integrity of the design ané ceonstruction

or manufacturing processes:

- Aercnzutics, which has developed rigorous design,

fabricaticn, gquality control, iesting, accident
investigation, safety retrofit, ané other ;rocedu:e§
to insure that commercial aircraft are structurally
sound ané safe to operate under a variety of stressiul

conditions.

- Petroleum Refininc ané Chemicel, which has a long

history of designing and building large and complex
fiéflities to handle ané/or procduce procucts that may

be toxic or explosive. Many of the processes involve
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t+her factoss which press the limits ¢ technoclogy

- Submarine Censtructicr, which involves the design ané

fabrication of larce, complex vehicles that must
cperzte s2fely in 2 hestile envircrment, where the
failuce of & single compeonent can izperil the salesy

of the shigp.

= - Space, which involves the design ancé censtruction of
both large ané complex launch facilities ané the space
vehicles themselves. Launﬁh facilities 2re immense,
invoelving the handling of large amounts of explosive
fuels ané precise pre-launch checkout of complex
control instrumentation. The vehicles themselves
have reqﬁirements that are anzlogous tc those of subd-

marines.

Method of Operation

The non-nuclear industry review will be accemplisheé by

a Review Panel composed of pecple who are experiencec in the

procedures of each of the selected industries, coordinated
by people having experience in botn the ccmmercial and

military nuclear power industries. The Panel will review

-
-

ané compare U. S. puclear industyy practices with those used
in the other industries and note implicit cr formal procecures
used in othner industries that appear :o be different, anc

possibly better, than those now in use.
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responsible for all finéings. Ee;h metber o0f the Rev.ew Panel
woulc be selecteC for his "hands-on" experience with desicn-
constructicn as well as his broaé perspective of all desicn,

enstruction, anc QA processes in the industry he rerresen:zs,
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the full Review Panel will participate in the fermula-
tion ©2 ultimate IincCings ané written repesst, Two-man sube
groups will independently study the practices in each of the
sedec»ec industry categories, comparing them with the U. S.
nuclear industry. The basis for this structure is that such
pecple have the backgroundé to recognize guickly the implicit
practices that lie behincé the formzl systems ané procedures

employed in their industry.

-

Foreign ang non-nuclea2r incustry P

"

actices woulé bde
gssesseC by on-site interviews with re-resentatives a2t various
levels 2s well 2s the review of selected, pertinent document-
ation. Particular attenticn will be pzic to evidences of
success or deficiency, methods of motivation, gnﬁ infra-
structure relationships which enhance product reliability.

- At the conclusion of its work, the Panel would make an
oral presentation of its findings, thus afforcding an cpportunity
for guestioning individual memders. Subsecuently, the findings
would be confirmed in a written repors.

The Review Panel would con:ist ;f members such as those
listeé below. Shoulé any me:be' be unable to undertzke cr
to comple;; this assignment, a fully gualifiecd replacement

will be provided.



Nuclear: Mo, Y8viz $S5Ta
. RChes: V. lLaney
Aviation: . Mr, 1. Izving Pinkel -
N, Wilmos 1. Whitties
Pet. & Chenm.: Mr., E. ¥, Bzoon
r. Davzon E. Clewell
Space: Mr, Willienm T, BZown, JZ.
- iz, W, E, P, Dzummons
Submarine: M., B5czs lunt
Dr. Berman E£. Sheets

. Biographical information showing the gualifications and
experience of each Review Panel menterI &re attached.
Adéditional resource perscns with specizl expertise 2s
shown below would be retaineé to prcvide cuidance ancd con-
sultation 2s needec:
£ility Operation: Mr. leuis E. Rodéis, Jz.

Reliadility and
Quality Assurance: Pr. William B, Pickezing

Per+inent laws, . .
tandards, Regulations: Mr. William O. Doud

December 7, 1982
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% B. Jewvezz, Jz., President
Technicezl Auéit Associates, Inc.
£2¢ QOencke Ridge
liew Ca=aan, Comnecticut 0684LD :

DeerT

in fact, I think oy last letter suggested that 1 was gcing tc co sode
consulting for myself and would prolably not have any further associztion
vith TAA. . Fowever, you hzve been sending me the TAA Eriefs anc in the

most recent one, there is 2 discussion regarding your auditing of the
nuclezr reactor for the Washington Public Power Supply Systex.

1t ras been & long time since I have correspcnied with you aboutl TAA,

tbout two vears ago, 1 €id a study for EPRI wvhich 1 believe might De
pertinen: tc your aucdit. This was an analysis ¢ the technigues used by
the spzce pregram, both rilitary and civilian, to cbzain reliadility.® The

potivation for the study was to see if some of these techniques would be

 useful for the industry. t that time 1 wvas alsc a2 mesber of an advisory

ce==istee for the Nuclear Safety Analysis Center of IPRI, anc I becaxme
rezscnebly familisr with the prodlems a2t Three Mile Isliand and soe ef the
other planis. It is obvious that the space infusiry has 2 puch sounces
approach to reliability than the nuclear incustiry. Thnis was a great surprise
to me, but there zre numerous illustrations of practices which woulé not be
tolerated in the space pregraz, 2nd quite obviously, Three Mile Isianéd need
never Rave brmmemad {f enme very elementary relizbility improvesent steps
had been tazken. '

In view of py interest in this field, I az writing to 2sk vhether it
would be spproprizte for me to participate in some way in your nyglear audit
progran.

y Sincerely,
7
_}/h// .~
w. E. Pickering

Presicdent

Reference 1: Reports published by EPRI as
RSAC & and NSAC 31

-
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" REVIEW PANTL

2ioer2ohice) Inforration

pr, TAwir £, KRintover, Chairman Review Tanel, Merber Noclietr
su=-Grous. Censultant, NermDer Tas Jechmicel Autit Toect.
Former hssociate Director for Fusion Energy, Office of Energy
Research, U.S. Department of Energy., Twenty-two years U. s.
Navy, 1& yea2rs yuaval Reactors Program: Project Officez, U.S.S.
pautilus and Sea wWolf Projects; #ead, révancel Design Grouvp,
Naval Reactors Branch; first Nuclear Power Superintendent, Mare
1sland Yaval Shipyaré; resistant Maznager for Operatiens,
pittshurgh Naval Reactors Office; ¥ead, révencel (MPctior)
pesign Grouvp (including Shippingport); Marnager, Yaval Nuclear
Program Quality kesurance Program: Kead rany ruéit Feviews for
guality in renufacturing plants ané shipyerés, TwO years
Presicent anéd Genera2l lManzger, South Perzlané Ingineering Co.,
remufrcture of lerge conponenis for submarines and builéing
cedium-size ships, Ten years AEC: Aseistant Directer fer
Reectlor rn;ineeriﬁg ané Deputy Director of Reactor resezrch ané
vevelezment, responsible for design, éeveloprent and
ranufacture of Fast Flux Test Facility end conceptual cesign of
Clinch River Reactor. TwC yea:s tnergy Research ané
Develcprent Aéministration (ERDA): Depuoty Director, Fead,
pagnetic Fusion Program. Five years U.S. Departrment of Enercy
(DOZ): FEea2é, y.agnetic Fusion Progran, Office of Tnergy
Technology; kssociate Director fcr Fusion Inergy, Office of
Ernergy Research.

Chairman: U.S. éelegation, US/USSR, US/Japan Joint Fusion
Pever Coordinating Cemnitties, U.S. Fusicn Pover Cooréinating
Committee; VU.S. pPepresentative: International Fusion research
Council, Intermztionzl Energy »eency Fusion Pover Cooréinating
Committee. BS,US Naval academy; MS naval construction and
perine encineering, pye nuclear Physics, MIT.



pebers V. Lienev, Teputv Clalrmen ef the FPeview Penel Mermber
Yvoiear Sut=Grous. Vice Pregiéent ©f ThR, RoTmhel cf Technicel
JuZit Board, Crairman Tih Review Fenel, vashingion Pudlic
pover Supply Syster, Fleant verification Procrar Aucit, Membder
Revies Fanel, Nine Mile Point-2 cosi-to-cemplete 2uéit. Former
Deputy Direster, Arconne Netionel l.atoratery; Vice President
ané Gener2l Mamaser, Quincy Shipraré Divisien, Ceneral
srrarics; Techrical Fepresemtative of AIT at Vestinghouse
Bet2is AiCTic Power lab; Prelect Metegerl, vavel Pesttior

Frog:anm
AEC & By Ships., Crzirman Ingineering Review Tearn, vash State
putlic Power Supply System, Member, CFL & Cemmen-egith E€isen

Aé Boz Advisory Ceommittees on Tnree vile Isiand; rembDer

. presidential Bcaré on Nationzl Breeder Reactor Folicy.
Consultant: Department of Energyy Argenne lationzl Laboratory;
i, Atterney General; Cemmonweazlth Ediscn; State of J1lineis.
BS, U.S. Naval hcaceny; MS, M.I.T.; M2x, U, of Chicageo.

)'r. Faszy P, EBrocT, Crerview Membher Review Fanel Fesircieun
Fefinerv ané Chezmicel Sut-CGroup. Censulitant, Mendes AR
Techrical Auéit Bcaré. Tormer Txecutive Vice Presifent, R2lph
M. Parsons Company. Twenty-Six years Parscns: Vice Fresident,
President Parsons-Jurden Corporation, txecutive Vice President
g2lph M. Parscns Corporation. Prior: process develcrrent,
gesign and instzllation: gtone & Webster and Sun oil, Reuvéry
process Corporation. Vember: American Petroleur Irstitute,
american Institute of Cremical Encineers, srmerican Institute of
wining, Metallurgical and Petrcleum Ingineers. Licensed
professional Engineer New York and Pennsylvania, BS and Ch. E.
pniversity of Pennsylvaniea.

v
g o



ye., Vidliem ¥, Brown, Of., Querview Mernber, Revicw Fane. Scace
S.t-Croun, Retires. Distinguithed Research rrspcidte, NASA ==
Levis recearch Center. pember Thr Technical Auvcit Rcearé.,
rormer Chief Fracture Branch, WiSA = Levis research Centel;
Consultant to: Centeur pocke: Project Office on weléd Quality
Contrel in Main Propellant Tank, working Group on Rtorage el
prérozen Gas ot Eigh Precsures, apolle Progranm oOn Freacture
cortred ©f S-J1. Mein pPropellant Tanks, Cormistes on Failure of
vigh Strength pateriels, Apolle-lZ recicdernt Feview Boa2rg,
vi€a-ndustry Fanel 10 Tstahliish Fracrure Contre. fco- Space
ghuttle, Cracking protlems in the Deltip Rockel pvérazine Tanrs,
Apollo Program orn vaterial Selection for the Sc1ié Fropeliant
Booster Tenks, Space ghuttle l2ir Ingine Ground 7est Fecility
Figh Pressure Byérogen System, g.ress Corrosien Creching in the
718 Booster for Apollo-Soyuz Prograr, review Team for
investigation of Cracking Problers in the Shuttle Orbiter
APU's. TFresent: Cheirmen, Rir Force-NASA iniependent Review
Team on Fracture control of the rerorzutical Support Systerm for
the Shuttle Inertial Upper Stape; Chairman, Committee ON
yasezials inforration Used in Corputerized gsructural Design
and varnufscturing, pational Meterizls Advisory toaré, natiorel
rcaiemy of Sciences: chairman, ASTM Tesk Group on pynamic
mesting (Nuclear ReasctLor Fressuvrie Veste) Surveillance
gzecirin's), Test Group on Fraciore mesting ©f Zerylluum.
rellos RET™. Linceln veliding Feunfation mesezzch Aweré, ASTHM
Crerles B, Dudley yedal, NhEA Melal for trcepticnal scientific
sehievenent, Rpolle Flag rwaré. BESc ané MSc in Metzllurgical
Enzineering, Case Institute of Technology.

pr. Devton R. Clevell, Principel Merber Zeview Fanel Petroleun
aefimery ané Chemical Sub-Groue. Consultant. HMember TAA
mectr..cel Auéit Bosrd. Director Corédis Co:zporation and Mobil
Feserczzh and Development Corporation, Former: genior Vice
presifent, Mobdil 0il Corporation. Thirty-nine ye2rs Mobil:
pirector Fielé Research Laboratories, palles, Texas; General
yerges seseazrch Departrnent lew vork; Senior Vice president for
Fezer i and Engineering. Member: Climate Research Board,
Netizwi1. Rmesearch Council; Energy pesearch hévisory scaré, U.
€, Tezpziment of Erergy; MIT Corper tior Develcpment Cormnmitlee,
visitirg Cocmmittee for Ocean Engineering, Tnercy Lahoratery
pévisory Boare. Fellow: Mmerican associaiion for the
sévamce-ent of Scierces, viosdrew Wi}sen ratioral Fellowship
Feuorfation, Menmber: prerican Phychal Society, Sigina XI,
vesicnal academy of Engineering. tavirermental Cecnservation
pistirzeished Service award, Arerican trgtitute of Mining and
peteliurgical Engineers. gS ard Ph. D, in pPhysics, MIT.




ve, Widdiar K. P, Drumnont, Primeizp) Vember Review F2nel Scace

Cuz=0rouD. Retired. Menler =} Technice: Avcit Rearc. Tharty
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iz, »Bjorn Lund, Overview lenber Rewview Panel, Sutmarine
Cemstruction Seb-Grovo. Consuliarz. “ember ThA: Technical
Auéit Boar?, Forrer Manager Engineering Quality hssurance,
Tlectric Boat Division, Generzl pynanics Cerperation,
mventy-five years Eleciric Boat: Crief Tngineer USS Skate
puelear ané Maritime Gas-Cooled Reactor Plant Projects; Project
1anages, ZEOFZ Experirent; 'Feal of & recrznical Research
gecticn: Project Menzger NR-1 Fover Plant Preliminary Design;
‘enecer KE-1 rpparatus Tvaluation; Program Manzger, anienn
glLeering carriaces fer unierses fixed accoustical range (RTER);
varecer of Engireering Quality Asscorante; Craizman Trident
eot=arine Design Feview Ccomittee, Prior: Six years
21lig-Cralrers General lachinery sivisior ani seven yearls
Rellex Corporation. Certificate 2-2:é from Secretary of War
far Vvarhatten District Service, Citation from raval Underwater
Systers Center for Contributions to Project AFRR. Life menber
36¥=. Licensed Professiornal Engineer Conmnecticut.
piplom-Vorprufung, Technicel Folschule, Eerlin-Cherlottenbure:
BS Mechanical Engineering MIT.

Mr. Jrvine Pinkel, Overview erber Feview Panel Aviation
cub-Groun. Consultant. rember Trx Technical Audit Board.
Forrer Director, RS2 heroszace szfety Research ané Data
Insitute., Thirty-seven TrR vears government service: NACA
Lengiey Resezrch Center, Prysics Devision: Lewis research
Censer, hssocizte Chief physies Tivisien, Crief Fluié Systens
Ce=ponents Divisgion; NASA, Director of herospace Szlety
Fesezrch and Data Institvie. FoOITe: vember: NACA

- gub=Conmitiees ON Aircraft Fire Frevéhtion; Jcing Froblers,
Operating Prodlems; FAA Committee on Lighining Rarnards to

rircra‘ft; NRSA Review Team On desicn of Centzur stage for
tlas-Centavst vehicle, Investicaticn Team for 2polleo 204 and 13

sccidents, commercial aircraft accidents; fource Selecticon
tcards for several major programs (e.g. NERVAE). Consultant:




Fiight Safety roundation; USAT, 2ircraft vulreradility: AEC,
sefety features of proposed nuclear plants, Los A.amos
s-ientific Laboratory, Reasctior Licensing Departrent, Fellow
Am:{ican Institute of heronautics and Astronautics, Wew YOIk
scedemy of Sciences Flight Safety Founcztion ‘waréd, laure Tabor
tarbour Avaréd, NACK Di tinguishel Service Mecal, XrSh Sustzinel
gupericr Ferformence pvacd, American Institute of hercnauvtics
an? rsiroraviics Medal for Sysienms Reliability ant Sefeiy.
s.crecsionel Mechinicel Engineer, Ohic. BA vith honors
jmiversity of Fennsylvanie.

Dr. Kerman E. Sheets, Princive) Mernber of Feview Panel
SutTarine Construction Scb-Croup. Directer of ThAA, menbel of
Technicz) hudit Board. vember Thh Reviecw Panel ané Expert
witnees, Indian Point-2 Contzinment flooding 2uéit. Member
Review Panel: Nine pile Point-2 cost-to cormzlete 2védit,
washington Public Powver Supply System Plant verification
Progrzan Avéit. Direct of Ingineering, rr2lysis ané Technology,
tne. TFormer Cheirman and Professor, Ocean I gineering
Deparinent, University of Rhode 1sl2nd; sixteen years, Vice
President, trsineering and pesearch, Electric 3cat pivision,
Gerer2l Dynamics Corporation; Engineer ranzcer, Goofyear
sirerafr; Program MNanagerl, £lliott Co.; Directe: research, St.
Faul Engineers vanufacturing Corporetion; Crief Ingineer,
Chamberlain Res. CorIp.: Dssicn Engineer, Zrste Eruenne:s
yashinen Tabrik. Cit. Sec. War, yanhattan Freject, Memberl:
yational hcademy of tngireering, New york hcadery of Sciences,
LT, rEWT, Swk b ME. reso=iate Fellow, RIRA. Dipl Ing (1st
in class), Tech. Inst., presden; Dr. Tech Sti, (awazé for
excellence) 7ech Univ, Freague.

Mr. Wilmoet L. whittier, Frincipel Member Review Panel aviatien
S.b-Group. Consultant. ve-ber TAA Technical auéit Board.
Former Vice President, Gerneral Manager and Vice-Chairman Board
of Directors, Louglzs rirereft Company of Canada Limited.
~hirty-three yezars Dovgles sircraft Co: Northrup pivisicon,
seaé Szlvace Inspector; =3 Segundo Div, Ke2éd Lizieson Engineerl,
Crief Dreftsran; ~ulse TiT, tngineering Manacel: £l Segundo
piv, Chief Service trzineer, Engineering lanage:, Factory
Superirntendent; LONg ze2ch Div, Works Manacer, Vvice President
ané LeEpOtY Genezal MenEzer: Dovgles marecrefz Co. of Car.aca,

téd., Vice resident and GCereral Manacer, vice Cheirman Boaréd
cf Directors TOrmer Censclitant General Dynamics, DC-10 Tuselasge
coo~Centract; rember US Navy BUXTPS 1ndustrty vaterial and
Feliability Bozrd. pe-ber »merican Institute cf neronzutics
2nd hstronavtics. Licensed Professional Mecranical Engineer
califernia. UCLA, physics Majer 1930-33.




e, Widliar K. P. Drumaoné, Prinmcise. Menler Revien Fenel! Ssace
Guz=0hrouD. Aetitec. Menber TAA cTechnicel Auc:t Rhoare. hiTsy
rime yee:rs DouvoLes rircralft Ce. ené Milonmell Douvgles Corp. .
Fermer Vice Presicent Ingincering 1iedonnel Dsuglas
sstromeutics, 6,000 personnel :in desicrn, test ané production,
~hnor, Delte ané Saturn Space progrerTs, Spartan &eni othes :
-~iggiles: Director ¢f Flight and Tesiing, coglas Airecsals, AL,
335, 249, C-124 gnd C-133 militarny sitcrats, DS-4, DI=€ nd
et co=neczciel eircraft. Merher :IRR, ~ao.bese Pi, Sigms ¥%i.
¢ ;ezcm2utica) Engireering, vriver ity ¢f vashington; MS
serereuticel Tngineering, California InEstitile cf Techntlogy.

Mr.-Bjorn Lung, Overview lenber Fewview Panel, vEnerine
Ce=struction Scb=-0rovs. Consuvlzarz. “ermber TAr %.«.hnicel
Tof.t Board. Former Merager Engineering Quelity kssurance,
Tlectric Boat Division, General ovrmenics Corporation,
~ventv-five years Electiric Boat: Chief Tngineer USS Skate
puclear ané Maritime Gas-Cooleé Reactor Plant Projects; Froject
" yaneger, IEOFE Experiment; 'Fead ol 2 recranical Research
gecticn: Project Menager NR-1 Fowerl Plant Preliminary Design;
‘enecer NF-1 Fpparates Tvaluation; Frogram Manzger, antennz
cleering carrizces fcr cnierses fixeéd acoustical range (AFAR);
varege: of Ingineering Quality rgsurance; Chaitman Trident
eotmzrine Design Feview Cemmittee, Priez: Six years
2llig-Chalners General lMachinerly civisicn ané seven yeals
Rellex Corpeoration. Certificate 2waré fron Secretary of War
for Manhatten District Service, Citation from raval Underwater
svsters Center io: Contributions to Project AFAR. Life rerber
26»=. Licensed Professiornzl Engineer Comnecticut.
piplon~-Vorprufung, Technical Folschule, Eerlin-Charlottenbure;
BS Mechanical Engineering MIT.

sr. Jrvine Pinkel, Overview Merber Feview Panel Aviation
€ub-Groud. Consultant., Member T:2 Technical rudéit Board.
forrer Director, KASE herosgace szfety Research &né Data
Insitvte. Thirty-seven TAh Vvea2Is government service: NACA
Linzley Fesezrch Cernter, physics Devision; lewis Research
Center, hssocizie Chief Physics civigien, Crief Fluié Systens
Components Division; NASh, Director of rerospace Safety
sesearch and Date Instituie. TFoOITe:l vemter: NACA

. gub-Cosmittees on rircraft Fire Frevehtion; Jjcing Froblems,
Operating Prodblems; TAh Committee on Lighining Ranards to
Lircraft; NASA Review Team oOn Cesicn of Cerntzur stage for
rtlies-Centaur vehicle, Investicaticn Teaw for »polle 204 ang 13
sccidents, commercial eircrefs sccicents; Source Selecticn
Es2:ds for several m2jor pPrograms (e.g. XERVA). Censultant:
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Fiight Safety foundation; USAT, a2ircraft vulneradilisy: AEC,
sefety features of proposeé nuclear planis, Los Alazmos
c-ientific Laboratory, Reactor Licensing Departrment, Fellow
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