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MEMORANDUM FOR: D. G. Eisenhut, Director, Division of Licensing

FROM: J. L. Crews, Director, Division of Resident, Reactor Projects
and Engineering Programs '

SUBJECT: dPPARENTGEFICIENCIESINMIDLAND-ROSS"SUPERSTRUT" MATERIAL

USED,FOR CLASS l' CABLE TRAY AND CONDUIT SUPPORTS ,

~

u .

The purpose of this^ memo is to forward the following information with our
recommendation that appropriate board notification .be considered. ' This matter'

was discussed by telephone with members of your staff (T. Novak, B. Buckley,
and H. Rood) on December 15 and 16,1982. s

Due to allegations regarding inadequacies in materiais and welding, an inspector
from the NRC' Region IV' Vendor Program' Branch (VPB) conducted an inspection
of the Midlfrd-Ross Superstrut manufacturing facility in Oakland, California,

,

r during~the pdriod Dscember 6-8,'1982. This facility manufactures mild steel
fittings, brackets, and charnels, some of which are used to construct cable
tray, conduit, and instrument supports in nuclear power plants. The Re(jicn IV
inspector informed the Region.V staff of his findings at the Midland-Ross
Oakland facility which included: (1) there was no formal Quality Assurance
(QA) program prior to 1979, (2) there were no records of the qualification
of welding operators or welding ~ procedures, (3) prior,to 1980, spot welds were
not sample tested and .not , controlled by procedures, (4) there was ~no traceability
of material, (5) there were no quality records be. fore 1980, and (7) . generally,
the current QA program did not meet,the . intent of 10 CFR 50, Appendix B criteria.
The VPB inspector also informed the Regfon V staff that the Superstrut. material
manufactured at the Oakland facility had been used at nuclear power plants
in Region V, including Pima Public Service's-Palo Verde, Pacific Gas and
Electric's'Diablo CanNo, i.td Nashington Public Power Supply System's WNP 1
and 4 plants. The 0 % t applicability to oth'er NRC licensed facilities i

. is unknown 'at thh f .t.e. 4-- +
,

1

-Region V dispatched an inspector on December 8, 1982, to conduct a special 1
-

. inspection of one of the affected facilities (Diablo Canyon) to determine the - |

scope and pote'ntial impact of the VPB inspector's findings. The Region V.
inspector found that the back-to-back do'uble channels which were spot welded
together, as well as the channels withswelfod'end -brackets, were widely. used
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D. 'G. Eisenhut -2- December 15, 1982

(up to 11,000 supports out of approximately 24,000 in the Diablo Canyon facility)
'

and that the licensee's engineering staff had treated the double channel Superstrut
material as a composite member and not as two members acting independently.
The Region V staff has alerted appropriate NRR staff personnel regarding the
situation described above and is preparing a special inspection report on their
inspection findings.

Should you require additional information regarding this subject, please do
not hesitate to call me (FTS 463-3735) or Phil Morrill (FTS 463-3740).

'

/

, w
e L. rews, Director
$ vision of Resident, Reactor
Projects and Engineering Programs

cc: R. Baer, IE (ENTSB)
U. Potapovs, RIV (VPB)
T. Novak, NRR (OR) -

J. Knight, NRR (CSE)
.

'

G. Knighton, NRR (LB3)
B. Buckley, NRR (LB3) .
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DISTRIBUTION LIST FOR BOARD NOTIFICATION

| Callaway Unit 1, Docket No. STN 50-483
'

- Clinton Unit 1, Docket No. 50-461
.

'

Comanche Peak-Units 1&2, Docket Nos. 50-445/446 Mr. Marc W. Goldsmith-
Diablo Canyon Units 182, Docket Nos. 5]-275/323 Dr. Reginald L. Gotchy '

Fermi Unit 2. Docket No. 50-341 Mr. Mark GottliebFloating Nuclear Plants, Docket No. 50-437 Mr. Harold P. GreenMidland Units 1&2, Docket Nos. 50-329/330 Mr. Rand L. Greenfield iPalo Verde Units 1-3, Docket Nos. 50-528-530 Mr. Gary L. Groesch |San Onofre Units 2&3, Docket Nos. 50-361/362 Herbert Grossman, Esq.Shoreham Unit 1, Docket No. 50-322 Willian J. Guste, Jr. , Esq.
: South Texas Units 1&2, Docket Nos. 50-498/499 Mr. Thomas J. HalliganSumer Unit 1, Docket No. 50-395 Dr. Cadet H. Hand, Jr.

.Susquehanna Units I&2, Docket Nos. 50-387/388 Dr. Jerry Harbour
Waterford Unit 3, Docket No. 50-382 Mr. Thomas H. HarrisZimer Unit 1, Docket No. 50-358 Mr. Wayne Hearn

. Mr. Robert W. Adler City of Brigantine W. Peter Heile, Esq.
Dr. David L. Hetrick'

Mr. Vernon Adler Hugh K. Clark, Esq.
Ms. Elizabeth Apfelberg Hon. Peter Cohalan Mrs. Lyn Harris Hicks

Mr. Ernest E. HillMr. Mitchell Attalla Dr. Richard Cole
Edward M. Barrett, Esq. Troy B. Conner, Esq. Mr. Timothy S. Hogan, Jr.

Charles Bechhoefer, Esq. Mr. Gary D. Cotton Dr. Frank F. Hooper
Ms. Lee HourihanKenneth Berlin, Esq. Barton Z. Cowan, Esq. Mr. Richard B. HubbardLynne Bernabei, Esq. Dr. Frederick P. Cowan Mrs. Elizabeth B. Johnson -

Brian Bemick, Esq. Philip A. Crane, Jr., Esq. Dr. W. Reed JchnsonMr. Samuel J. Birk T. J. Creswell Dr. Judith H. JohnsrudLee L. Bishop Esq. Mr. Thomas M. Daugherty Dr. Walter H. Jordan.

E. Blake, Esq. Mr. John J. Degnan
Mr. Richard E. Blankenburg Andrew B. Dennison, Esq. William S. Jordan, III, Esq.

Mr. James R. KatesHoward L. Blau, Esq. Mr. Jay Dunkleberger
Mr. Dan I. Bolef Ms. Kim Eastman Frank J. Kelley, Esq.
Mr. Donald Bollinger Stephen F. Eilperin, Esq. Matthew J., Kelley, Esq.
Lawrence Brenner, Esq. Eric A. Eisen, Esq. Janice E. Kerr, Esq.
Mr. Glenn 0. Bright Mr. Frederick Eissler Dr. Jerry R. Kline
Daniel F. Brown, Mrs. Juanita Ellis Joseph B. Knotts, Esq.

Mr. Earl Brown Dr. George A. Ferguson Charles R. Kocher, Esq.

Herbert H. ' Brown, Esq. _ George Fischer, Esq. Christine N. Kohl, Esq.
;

James E. Brunner, Esq. Lawrence R. Fisse, Esq. Dr. James C. Lamb, III

Dr. John H. Buck David S. Fleischaker, Esq. Stephen B. Latham, Esq.
Mrs. Peggy Buchorn Mrs. Raye Fleming Robert M. Lazo. Esq.
Brett Allen Bursey Luke B. Fontana, Esq. Ian Douglas Lindsey, Esq.

Dr. Dixon Call,ihan. Dr. Harry Foreman Mr. Herbert H. Livermore
.

Vincent.W. Campbell, Esq. Ms. Jean Foy Mr. Gustave A. Linenberger'

Dr. James L. Carpenter Mr. John H. Frye, III Dr. M. Stanley Livingston
A. S. Carstens Steve J. Galder, P.E. Mr. Harold Lottman
Mr. Brian Cassidy Phyllis M. Gallagher, Esq. Mr. Fred Luekey --

A. Scott Cauger, Esq.. Arthur C. Gehr, Esq. Esq. MHB Technical Associates

Kenneth M. Chackes, Esq. Byron S. Georgiou Randolph R. Mahan, Esq.

| Gerald Charnoff, Esq. Mr. Thomas M.~ Gerusky Peter A.~ Marquardt, Esq.
Mr. John MarrsMary M. Cheh, Esq.. David H. Gilmartin, Esq.
Ms. Colleen MarshMyron M. Cherry,-P.C. James P. Gleason, Esq.. ,

Mr. Wendell H. Marshall '

.
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DISTRIBUTION LIST FOR BOARD NOTIFICATION PAGE 2

Callaway Unit 1, Docket No. STN 50-483
Clinton Unit 1, Docket No. 50-461
Comanche Peak Units 1&2, Docket Nos. 50-445/446
Diablo Canyon Units 1&2, Docket Nos. 50-275/323

,

,

| Fermi Unit 2 Docket No. 50-341
Floating Nuclear Plants, Docket No. 50-437

-

|
.

'
'Midland Units 1&2, Docket Nos. 50-329/330 John F. Wolf, Esq.

Palo Verde Units 1-3, Docket Nos. 50-528-530 Sheldon J. Wolfe, Esq.
San Onofre Units 2&3, Docket Nos. 50-361/362 John D. Woliver, Esq.

' Shoreham Unit 1, Docket No. 50-322 Mr. Gary N. Wright
| South Texas Units 1&2, Docket Nos. 50-498/499 Mr. Robert G. Wright

Summer Unit 1, Docket No. 50-395 Sheldon A. Zabel, Esq.
Susquehanna Units 1&2, Docket Nos. 50-387/388
Waterford Unit 3, Docket No. 50-382 Atomic Safety and Licensing
Zimmer Unit 1, Docket No. 50-358 Board Panel

. Atomic Safety and Licensing
David Martin, Esq. Dr. David Schink Appeal Panel
Mr. Brian McCaffrey Ms. Barbara Schull Docketing and Service Section
Charles E. McClung, Jr. , Esq. Mr. James 0. Schuyler Document Management Branch
Dr. Kenneth A. McCollom Melbert Schwarz, Jr. , Esq.
Dr. Alden McLellan Cherif Sedky, Esq.
Gary L. Milhollin, Esq. Ralph Shapiro, Esq.
Marshall E. Miller, Esq. Jay Silberg, Esq.
Michael'I. Miller, Esq. Mr. Gordon Silver

'

Professor William H. Miller Ms. Mary Sinclair
John Minock, Esq. Lanny Alan Sinkin '
Lucinda Minton, Esq. Mr. DeWitt C. Smith
Thomas S. Moore, Esq. Mr. Jeff Smith
William J. Moran, Esq. Bryan A. Snapp, Esq. ACRS Members
Dr. Peter A. Morris Ms. Barbara Stamiris
Jack R. Newman, Esq. Mayor Howard Steffen Dr. Robert C. Axtmann
Reed Neuman, Esq. Malcolm Stevenson, Esq. Mr. Myer Bender
Bruce Norton, Esq. Susquehanna Environmental Dr. Max W. Carbon
Keith A. Onsdorff, Esq. Advocates Mr. Jesse C. Ebersele
Dr. Oscar H. Paris Mr. Robert G. Taylor ' Mr. Harold Etherington
David R. Pigott, Esq. Mr. Jeff Urish Dr. William Kerr
Mr. Samuel H. Porter Paul C. Valentine, Esq. Dr. Harold W. Lewis
Prairie Alliance Carl Valore, Esq. Dr. J. Carson Mark
David J. Preister, Esq. Harry Voigt, Esq. Mr. William M. Mathis
Mr. David Prestemon Mr. James A. Walker Dr. Dade W. Moeller
Dr. Paul W. Purdom Mr. Rober.t F. Warnick Dr. David Okrent
Robert M. Rader, Esq. Alan R. Watts, Esq. Dr. Milton S. Plesset
Mr. John G. Reed Deborah Webb, Esq. Mr. Jeremiah J. Ray
Ms. Marjorie Reilly Ellyn R. Weiss, Esq. Dr. Paul C. Shewmon
W. Taylor Reveley III, Esq. Arden T. Westover, Sr. Dr. Chester P. Siess
Joel R. Reynolds, Esq. -Richard J. Wharton, Esq. Mr. David A. Ward
Nicholas S. Reynolds, Esq. Howard A. Wilber, Esq. --

'.. Rhodes Frederick C. Williams, Esq.
Dr. Willard W. Rose'nberg Mr. John H. Williamson

' Alan S. Rosenthal, Esq. Harry M. Willis, Esq.
*

-Mr. John Ruoff Philip L. Willman, Esq.
Ri. chard P. Wilson, Esq.

.
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' Diablo Canyon
.

Mr. Malcolm H. Furbush
Vice President - General Counsel -

,

Pacific Gas & Electric Company
P. O. Box 7442
San Francisco, California 94120

'

Philip A. Crane, Jr., Esq. Resident Inspector /Diablo Canyon NPScc:
Pacific Gas & Electric Company c/o U. S. Nuclear Regulatory Commission
P. O. Box 7442 P. O. Box 369
San Francisco', California 94120 Avila Beach, California' 93424

,

Janice E. Kerr, Esq. Ms. Raye Fleming
California Public Utilities Commission 1920 Mattie Road
350 McAllister Street Shell Beach, California 93440
San Francisco, California 94102

Joel Reynolds, Esq.
Mr. Frederick Eissler, President John R. Phillips, Esq.
Scenic Shoreline Preservation Center for Law in the Public Interest

Conference, Inc. 10951 West Pico Boulevard
'4623 More Mesa Drive Third Floor
Santa Barbara, California 93105 Los Angeles, California 90064

Ms. Elizabeth Apfelberg Paul C. Valentine, Esq.
1415 Cozadero 321 Lytton Avenue
San Luis Obispo, CA 93401 Palo Alto, California 94302.

Mr. Gordon A. Silver 'Mr. Byron S. Georgiou',

Ms. Sandra A. Silver Legal Affairs Secretary v.
1760 Alisal Street Governor's Office
San Luis Obispo, CA 93401 State Capitol

Sacramento, California 95814
Harry M. Willis, Esq.
Seymour & Willis Herbert H. Brown, Esq.
601 California Street, Suite 2100 Hill, Christopher & Phillips, P.C.
San Francisco, CA 94108 1900 M Street, N W.

Washington, D. C. 20036
Mr. Richard Hubbard
MHB Technical Associates Mr. Dick Blankenburg
Suite K Editor & Co-Publisher
.1725 Hamilton Avenue South County Publishing Company
San Jose, CA 96125 P. O. Box 460

Arroyo Grande, California 934204

Mr. John Marrs, Managing Editor
San Luis Obispo County Telegram Tribune Mr. James 0. Schuyler
1321 Johnson Avenue Vice President - Nuclear Generation
P. 0. Box 1.12 .

93406 Pacific Gas & Electric Company'
Department

San Luis Obispo, CA
P. O. Box 7442
San Francisco, California 94120

.
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3 Diablo Cailyon.,

Mr.'Malcolm H. Furbusd #2--

.

Bruce Norton,'Esq.
Suite 202
3216 North.3rd Street
Phoenix, Arizona 95012

|
i

lMr. W. C. Gangloff<

Westinghouse Electric Corporation
P. O. Box 355

.

Pittsburg, Pennsylvania' 15230

David F. Fleischaker Esq.
*

P. O. Box 1178 i-

Oklahoma City, Oklahoma 73101 '

Arthur C. Gehr Esq.
Snell & Wilmer

,.

3100 Valley Center- , ' 'Phoenix, Arizona 85073
:
i

Mr. Owen H. Davis, Director,

1- ,

Federal Agency Relations ,

Pacific Gas and Electric Company ,

.1050 17th Street, N.W.
Suite 1180
Washington, D. C. '20036 - -'

Regional Administrator - Region V
| U.S.. Nuclear Regulatory Commission

1450 Maria Lane4

'
Suite 210
Walnut Creek, California 94596

Dr. Jese Roesset
3506 Duval Road

,

3 Austin, Texas 78759 '

,
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.
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Mr. D. F. Schnell*

'Vice President - Huc. lear
Union Electric Company<

Post Office Box 149 "

St. ; Louis, Missouri 63166

cc:- Mr. Nicholas A. Petrick Mr. Fred Luekey -

Executive Director-- SNUPPS Presiding Judge, Montgomery County.

5 Choke Cherry Road Rural Route .
,

! Rockville, Maryland 2085'O Rhineland, Missouri 6!IO69

Gerald Charnoff, Esq. Professor William H. Miller
'

'

Thomas A. Baxter, Esq. Missouri Kansas Section, American -

Shaw, Pittman, Potts & Trowbridge Nuclear Society -

1800 M Street, N. W. Department of Nuclear Engineering
, Washington, D. C. 20036 1026 Engineering Building.

.

Un'iversity of Missouri.

Mr. J. E. Birk Columbia, Missouri 65211 {
'

.

Assistant to the General Counsel )- '

Union Electric Company Mr. Robert G. Wright
Post Office Box 149 Assoc. Judge, Eastern District -

St. Louis, Missouri 63166( ' County Court, Callaway County, Missouri
. Route #1

- Mr. John Neisler . Fulton, Missouri 65251
.'' O.S. Nuclear Regulatory Commission ''

.
.'

Resident Inspectors;0ffice Kenneth M. Chackes .

RR#1 Chackes and Hoare- *

Steedman, Missouri 65077 Attorney for Joint .Intervenors
314 N.-Broadway

Mr. Donald W. Capone, Manager St. Louis, Missouri 63102 "
Nuclear Engineering
Union Electric Company Mr. Earl Brown

*

Post Office Box 149' School District Superintendent
St. Louis, Missouri 63166 Post Office Box 9

..

Kingdom City, Missouri 65262
A. Scott Cauger, Esq.

.

-

Assistant General Counsel for the Mr. Samuel J.. Birk -. .

Missouri Public Service Comm. R. R. #1, Box 243
Post Office. Box 360

.

Jefferson City, Missouri '65101 .
Morrison . Missouri 65061 -

i- ' Mr. Harold Lottman '

Ms. Barbara Shull Presiding Judge, Dasconade County- !.

Ms. Lenore Loeb - Route 1
League of Women Voters of Missouri- Owensville, Missouri 65066
2138 Woodson Road'

*
> St. Louis, Missouri |63114 < Eric A. Eisen, Esq.

Birch, Horton, Bittner and Moore
Ms. Marj6rie Reilly Suite 1100

- Energy Chairman of the League of - 1140 Connecticut Avenue, N. W.
Women Voters of University City,M0 Wash,ington, D. C. 20036-

- 7065 Pershing Avenue
Universi.ty City, Missour'i 163130' Mr. John G. Reed *

.,_

Route #1
Mayor Howard Steffen Kingdom City, Missouri '65262.

Chamoisi Mis,souri '65024
.
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Mr. D. F. Sdhnell -2-

.

cc'(cont'd):
- ~ Mr. Dan I. Bolef, President '

Kay Drey, Representative
Board of Directors Coalition for

' .

the Environment
St. Louis Region
6267 Delmar Boulevard
University City, Missouri 63130

Mr. Donald Bollinger, Member6

Missourians for Safe-Energy .

6267 Delmar Boulevard ,

University City, Missouri 63130 -

,

Mr. James G. Keppler
U.S. Nuclear Regulatory Commission

.

Region III ,

799 Roosevelt Road
Glen Ellyn, Illinois 60137

-
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Mr. R. J. Gary
Executive Vice President and

,

General Manager
Texas Utilities Generating Company
2001 Bryan Tower
Dallas, Texas 75201

. ,

cc: Nicholas S. Reynolds, Esq. Mr. Robert G. Taylor
Debevoise & Liberman Resident Inspector / Comanche Peak
1200 Seventeenth Street, N. W. Nuclear Power Station .
Washington, D. C. 20036 c/o U. S. Nuclear Regulatory

Commission
Spencer C. Relyea, Esq. P. O. Box 38
Worsham, Forsythe & Sampels Glen Rose, Texas 76043
2001 Bryan Tower
Dallas, Texas 75201 Mr. John T. Collins

. U. S. NRC, Region IV
Mr. Homer C. Schmidt 611'Ryan Plaza Drive
Manager - Nuclear Services Suite 1000
Texas Utilities Services, Inc. Arlington, Texas 76011
2001 Bryan Tower
Dallas, Texas 75201

Mr. H. R. Rock
Gibbs and Hill, Inc.

393 Seventh Avenue-

New York, New York 10001

Mr. A. T. Parker '

~

Westinghouse Electric Corporation
P. O. Box 355
Pittsburgh, Pennsylvania 15230

e

David J. Preister ,

Assistant Attorney General
Environmental Protection Division .

P. O. Box 12548, Capitol Station -

Austin, Texas 78711 ,

,

Mrs. Juanita Ellis, President
Citizens Association for Sound

Energy
1426 South Polk
Dallas, Texas 75224

.
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Mr. Earl A. Borgmann
Senior Vice President
Cincinnati Gas & Electric Company %. .. .

Post Office Box 960
Cincinnati, Ohio 45201 - -

,

cc: Troy B. Conner, Jr. , Esq. Deborah Faber Webb
Conner, Moore & Corber 7967 Alexandria Pike
1747 Pennsylvania Avenue, N.W_ A1.exandria, Kentucky 41001
Washington, D. C. 20006

Andrew B. Dennison, Esq.
Mr. William J. Moran 200 Main Street
General Counsel Batavia, Ohio 45103
Cincinnati Gas & Electric Company
Post Office Box 960 George E. Pattison, Esq.
Cincinnati, Ohio 45201 Clermont County Prosecuting Attorney

462 Main Street
Mr. Samuel H. Porter Batavia, Ohio 45103

*Porter, Wright, Morris & Arthur
37 West Broad Street Mr. Waldman Christianson
Columbus, Ohio 43215 Resident Inspector /Zimmer

RFD 1, Post Office Box 2021
Mr. James D. Flynn, Manager U. S. Route 52
Licensing Environmental Affairs Moscow, Ohio 45153

,

Cincinnati Gas & Electric Company
Post Office Box 960 Mr. John Youkilis
Cincinnati, Ohio 45201 Office of the Honorable William

Gradison
David Martin, Esq. United -States House of ' Representatives
Office of the Attorney General Washingtor , D. C. 20515
209 St. Clair Street
First Floor Timothy S. Hogan, Jr., Chairman
Frankfort, Kentucky 40601 Board of Commissioners4

50 Market Street, Clermont.Cliunty.
James H. Feldman, Jr. , Esq. Batavia, Ohio 45103
216 East 9th Street
Cincinnati, Ohio 45220 . Lawrence R.~Fisse, Esq.

Assistant Prosecuting Attorney
W. Peter Heile, Esq. 462 Main Street
Assistant City Solicitor Batavia, Ohio 45103
Room 214, City Hall .

Cincinnati, Ohio 45220 Mr. James G. Keppler
U. S. NRC, Region III.

John D. Woliver, Esq. 799 Roosevelt Road .

Legal Aid Security Glen Ellyn, Illinois '60137
Post Office Box #47
550 Kilgore Street Edward R. Schweibnz
Batavia, Ohio 45103 US NRC, Region III ,

.

799 Roosevelt Rd. I
*

.

Glen Ellyn, Illinois 60137 !
I
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Mr. Harry Tauber
Vice President
Engineering & Construction -

Detroit Edison. Company
2000 Second Avenue
Detroit, Michigan 48226

. -
-

cc: Mr. Harry H. Voigt, Esq.
LeBoeuf, Lamb, Leiby & MacRae -

'

:1333 New Hampshire Avenue, N. W.
Washington, D. C. 20036

*

Peter A. Marquardt, Esq.
.

Co-Counsel
.

The Detroit Edison Company
.

2000 Second Avenue -

Detroit, Michigan 48226
'

Mr. William J. Fahrner
-

, ... . .

Project Manager - Fermi 2 ' -

The Detroit Edison Company .

2000 Second Avenue -

Detroit, Michigan 48226 .

, ,

'

Mr. Larry E. Schuerman
- Detroit Edison Company

3331 West Big Beaver Road
Troy, Michigan 48034

.

David E. Howell, Esq.;

3239 Woodward Avenue
'

Berkley, Michigan 48072

Mr. Bruce Little
U. S. Nuclear Regulatory Commission '

Resident Inspector's Office .

6450 W. Dixie Highway; -
-

Newport, Mi.chigan '48166
, ,

,

Dr. . Wayne Jens '

-

Detroit Edison Company- -

2000 Second Avenue
. Detroit,_ Michigan _48226

Mr. James G. Xeppler: --

Nuclear Regulatory Commission -
.

Psgion III - l
799 Roosevelt Road |
Glen _ Ellyn, Illinois ' 60137 1_
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Clinton
.

.

Mr. L. J. Koch
.Vice President
Illinois Power Company '-

500 South 27th Street
Decatur, Illinois 62525 -

.cc: Mr. George Wuller Philip L. Willman, Esquire';

Supervisor - Licensing Assistant Attorney General
Illinois Power Company Environmental Control Division
500 South 27th Street. 188 W. Randolph Street - 2315
Decatur,1111no.is 62525 Chicago, Illinois 60610

,.

| Mr. Julius Geier Jean Foy, Esquire
Illinois Power Company 401 South Busey '

500 South 27th Street Urbana, Illinois 61801
Decatur, Illinois 62525

.

Sheldon Zabel, Esquire
Schiff, Hardin & Waite
7200 Sears. Tower
233 Wacker Drive
Chicago, Illinois 60606-

Mr. H. H. Livermore '

Resident Inspector e
*

U. S. Nuclear Regulatory Commission
RR 3, Box 229 A
Clinton, Illinois 61727

. ,

Mr. R. C. Heider
Project Manager
Sargent S Lundy Engineers .

55 East Monroe Street -.

Chicago, 11,11nois 60603

Mr. D. L. Foreman
Project Manager
General Electric Company
175 Curtner Avenue, N/C 682
San Jose, California 95125i

i

Reed Neuman, Esquire
j Assistant Attorney General .
'

500 South 2nd Street
Springfield, Illinois' 62701

Prairie Alliance .

P.' O. Box 2424
* ' ' .

Station A .

Champaign, Illinois 61820
*

.
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.' Mr. ' M. S. - Pollock
Vice President - Nuclear,

Long Island Lighting Company -

175 East Old Country Road -
Hicksville, New York 11801

,

,

; .cc: Howard L. Blau, Esquire MHB Technical Associates
Blau and Cohn, PC. 1723 Hamilton Averiue, Suite X

i 217 Newbridge Road- San Jose, Califo'rnia 95125-

Micksville, New York 11801; ,

Stephen Latham, Esquire
Mr. Jay Dunkleberger Twomey, Latham & Shea
New York State Energy Office Post Office Box 398

i Agency Building 2 33 West Second Street
Empire State Plaza Riverhead, New York 11901,

; Albany, New York 12223
'

; Matthew J. Kelly, Esquire
!- Energy Research Group, Inc. Staff Counsel '

j 400-1 Totten Pond Road New York State Public Service Commission
Waltham, Massachusetts 02154 Three Rockefeller Plaza'

Albany, New York 12223
Mr. Jeff Smith

1 Shoreham Nuclear Power Station Ezra I. Bialik, Esquire
,

Post Office Box 618 . Assistant Attorney General
: Wading River, New York 11792 Environmental Protection Bureau.

' * New York State Department of Law
W. Taylor Reveley, III, Esquire 2 World Trade Center

; Hunton & Williams
'

'

New Yod, New York 10047
.'Post Office Box 1535

; Richmond, Virginia 23212 Resident Inspector
; Shoreham NPS, U.S. NRC-

'

Ralph Shapiro, Esquire Post Office Box B
Cammer & Shapiro Rocky Point, New York 11778 -

9 East 40th Street
.

'

I
! New York, New Yort 10016 Herbert H. Brown, Esquire

Kirkpatrick, Lockhart, Hill,,

*
. .

Mr. Brian McCaffrey Christopher & Phillips
: Long Island Lighting Company - 1900 M Street, N.W.
i 175 E. Old Country Road Washington, D.C. 20036

Hicksville, New Yort 11801i

. .
- Lawrence Coe Lanpher, Esquire

t Honorable Peter Cohalan Kirkpatrick, Lockhart, Hill,
! Suffolk County Executive Christopher & Phillips
! County Executive / Legislative Bldg. 1900 M Street, N.W.'
:7 Veteran's Memorial Highway '

Washington, D.C. 20036
: Hauppauge. New York 11788 ' '

Karla J. Letsche, Esquire
David Gilmartin, Esquire Kirkpatrick, Lockhart, Hill,
Suffolk County Attorney Christopher & Phillips ;

'

County Executive / Legislative Bldg. 1900 M Street, N.W. .

Yeteran's Memorial Highway Washington, D.C. 20036',

Hauppauge, New York 11788 '
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Shoreham -2-*

/

Lawrence Brenner, Esq..- *

Administrative Judge
Atomic Safety & Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555 -

.

! Dr'. James L. Carpenter
Administrative Judge *

-

,

Atomic Safety & Licensing Board'
l' S. Nuclear Regulatory Coimmission
Washington, D. C. 20555

.

..

Dr. Peter A. Morris
Administrative Judge
Atomic Safety & Licensing Board -

-,

U. S. Nuclear Regulatory Commissi,on
Washington, D. C. 20555
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MIDLAND

Mr. J. W. Cook -

Vice President
Constners Power Company

,

1945 West Parnall Road
, Jackson, Michigan 49:J1 ,

cc: Michael I. Miller, Esq. Mr. Don van Farrowe. Chief
Ronald G. Zamarin, Esq. Division of Radiological Health
Alan S. Farnell, Esq. Department of Public Health -
Isham, Lincoln & Beale P.O. Box 33035
Three First National Plaza, Lansing, Michigan 48909

51st floor
Chicago, Illinois 60602 Mr. Steve Gadler

2120 Carter Avenue-

James E. Brunner, Esq. St. Paul, Minnesota 55108
Consumers Power Company

.

212 West Michigan Avenue U.S. Nuclear Regulatory Commission
Jackson, Michigan 49201 Resident Inspectors Office

Route 7
Ms. Mary Sinclair Midland, Michigan 48640
5711 Summerset Drive
Midland, Michigan 48640 Ms. Barbara Stamiris

5795 N. River
Stewart H. Freeman Freeland, Michigan 48623
Assistant Attorney General *

State of Michigan Environmental Mr. Paul A. Perry, Secretary
Protection Division Consumers Power Company y720 Law Building 212 W. Michigan Avenue

Lansing, Michigan 48913 Jackson,!!ichigan 49201

Mr. Wendell Marshall Mr. Walt Apley
Route 10 c/o Mr. Max Clausen *

Midland, Michigan 48640 Battelle Pacific North West Labs (PNWL)
Battelle Blvd.

Mr. Roger W. Huston SIGMA IV Building 1-

Suite 220 Richland, Washington 99352
7910 Woodmont Avenue
Bethesda, Maryland 20814 Mr. I. Charak, Manager

NRC Assistance Project
Mr. R.' O. Borsum Argonne National Laboratory
Nuclear Power Generation Division 9700 South Cass Avenue
Babcock & Wilcox Argonne, I_111nois 60439
7910 Woodmont Avenue, Suite 220
Bethesda, Maryland 20814 James G. Keppler, Regional Administrator

U.S. Nuclear Regulatory Commission,
Cherry & Ylynn Region III -
Suite 3700 799 Roosevelt Road
Three First National Plaza Gien Ellyn, Illinois 60137
Chicago, Illinois 60602,
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Mr. J. W. Cook 2--

cc: Lee L. Bishop
Harman & Weiss

'

1725 I Street, N.W., Suite 506
Washington, D. C. 20006

. .

Mr. Ron Callen
Michigan Public Service Commission
6545 Mercantile Way
P.O. Box 30221

.

Lansing, Michigan 48909'

Mr. Paul Rau
Midland Daily Newsi

124 Mcdonald Street
Midland, Michigan 48640

Billie Pirner Garde -

Director, Citizens Clinic
*

for Accountable Government
Government Accountability Porject

; Institute for Policy Studies .

1901 Que Street, N.W.
Washington, D. C. 20009
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Supplemental page to the Midland OM, OL Service List

Mr. J. W. Cook 3--

_cc: Commander, Naval Surface Weapons Center ,

ATTN: P. C. Huang
White Oak -

Silver Spring, Maryland 20910

Mr. L. J. Auge, Manager
Facility Design Engineering
Energy Technology Engineering Center
P.O. Box 1449
Canoga Park, California 91304

Mr. Neil Gehring ,

U.S. Corps of Engineers
NCEED - T
7th Floor

.

477 Michigan Avenue .

Detroit, Michigan 48226

Charles Bechhoefer, Esq. -
Atomic Safety & Licensing Board.

U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dr. Frederick P. Cowan
~

Apt. B-125
6125 N. Verde Trail
Boca Raton, Florida 33433

Jerry Harbour, Esq.
Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission *

,

Washington, 0. C. 20555
,

Geotechnical Engineers, Inc.
ATTN: . Dr. Steve J. Paulos -
1017 Main Street
Winchester, Massachusetts 01890
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SUMMER l
,

Mr. O. W. Dixon, Jr.
Vice President, Nuclear Operations
South Carolina Electric & Gas Company
P.O. Box 764 (Mail Code F-04)
Columbia, South Carolina 29218

. -

cc: Mr. Henry Cyrus
Senior Vice President
South Carolina Public Service Authority
223 North Live Oak Drive
Moncks Corner, South Carolina 29461

J. B. Knotts, Jr. , Esq.
Debevoise & Liberman
1200 17th Street, N.W.
Washington, D. C. 20036

Mr. Mark B. Whitaker, Jr.
.

Group Manager - Nuclear Engineering
& Licensing -

South Carolina Electric & Gas Company
P.O. Box 764
Columbia, South Carolina 29218 '

Mr. 'Brett Allen Bursey
Route 1, Box 93C -

*Little Mountain, South Carolina 29076

Resident Inspe: tor / Summer NPS
c/o V. S. Nuclear Regualtory Commission
Route 1, Box 64
Jenkinsville, South Carolina 29065

James P. O'Reilly, Regional Adrainistrator
,

U.S. Nuclear Regulation Commission,
Reginn 11

101 Marietta Street
Atlanta, Georgia 30303

Mr. R. W. Knapp
,

Combustion Engineering, Inc.
1000 Prospect Hill Road
Windsor, Connecticut 06095-05000

,
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Mr. R. A. Thomas, Manager
Offshore Power Systems
P.O. Box 8000
2000 Arlington Expressway ,

Jacksonville, Florida 32211 -

,

cc: Vincent W. Campbell, Esq. Carl Valore, Jr. , Esq.

Vice President & General Counsel Valore, McAllister, DeBrier,-
Offshore Power Systems Aron & Westmoreland
P.O. Box 8000 Mainland Professional Plaza
8000 Arlington Expressway 535 Tilton Road
Jacksonville, Florida 32211 P.O. Box 152

Northfield, New Jersey 08225*

Thomas M. Daugherty, Esq.
Of fshore Power Systems Dr. Willard W. Rosenberg ,

P.O. Box 8000 8 North Rumson Avenue
8000 Arlington Expressway Margate, New Jersey 08402
Jacksonville, Florida 32211

Mr. John Williamson
Barton Z. Cowan, Esq. 211 Forest Drive
Eckert, Seamans, Cherin & Mellott Linwood, New Jersey 08221
600 Grant Street, 42nd Floor
Pittsburgh, Pennsylvania 15219 Harold P. Green, Esq.

.

Fried, Frank, Harris, Shriver
David S. Fleischaker and Kampelman
1735 Eye Street Suite 1000, The Watergate 600

*
Suite 709 600 New Hampshire Avenue, N.W.
Washington, D. c. 20006 Washington, D. C. 20037

Dr. Alden McLellan Nuclear Coordinator
Assistant Commissioner Office of Merchant Marine Safety
State of New Jersey Commandant (GMMT-4)
Dept. of Environmental Protection U.S. Coast Guard
Labor and Industry Bullding Washington, D. C. 20590

John Fitch Plaza
-

Trenton, New Jersey 08625 Mr. Mitchell Attalla
4028 Ponce DeLeon Ave'uen

Keith.A. Onsdorff, Esq. Jacksonville, Florida 32217
Miriam N. Span, Esq.
Assistant Deputy Public Advocates Mr. Reg Crowder
520 East State Street Jacksonville Journal
P.O. Box 141 P.O. Box 1949
Treneton, New Jersey 08625 Jacksonville, Florida 32201 ,*
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Mr. A. R. Collisr -2-

-cc: Richard F. .Engel
Deputy Attorney General
Department of Law and Public

Safety,' CN 112
36 West State Street,

.

Trenton, New Jersey 08625

James P. O'Reilly,. Regional Administrator
U.S. Nuclear Regulatory Comission.

Region II
.

101 Marietta Street, Suite 3100
Atlanta, Georgia 30303

Mr. Thomas Jackson
Vice President
The Oceanic Society

'

Magee Avenue
,Stamford, Connecticut 06902
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San 'Onofre

Mr. Robert Dietch -

Vice President
. Southern California Edison Company
i 2244 Walnut Grove Avenue

P. O. Box 800 .,

Rosemead, California 91770 _'
Mr. Gary D. Cotton
Mr. Louis Bernath

! ' San Diego Gas & Electric Company
101 Ash Street
San Diego, California 92112

cc: Charles R. Kocher; Esq. Mr. Mark Medford .

James A. Beoletto, Esq. Southern California Edison Company:

Southern California Edison Company 2244 Walnut Grove Avenue -

2244 Walnut Grove Avenue P. O. Box 800
P. O. Box 800 Rosemead, California 91770
Rosemead, California 91770

,

EGa!YklectricCompanyt Orrick, Herrington & Sutcliffe n
ATTN: David R. Pigott, Esq. P. O. Box 1831

| 600 Montgomery Street San Diego, California 92112
i San Francisco, California 94111

,

a ~ Ms. Lyn Harris Hicks
Mr. George Caravalho Advocate for GUARD
City Manager 3908 Calle Ariana

. oCity of San Clemente. San Clemente, California 92672
100 Avenido Presidio'

! San Clemente, California 92672 Richard J. Wharton, Esq.
'

University of San Diego School of Law
Alan R. Watts, Esq. Environmental Law Clinic
Rourke & Woodruff San Diego, California 92110,

,

Suite 1020.

! 1055 North Main Street Phyllis M. Ga11agner, Esq.Santa f.na, California 92701 Suite 222
1695 West Crescent Avenue

-

Lawrence Q. Garcia, Esq. Anaheim, California 92701
California Public Utilities Comission'

5066 State Building Mr. A. S. Carstens '
j San Francisco, California 94102 2071 Caminito Circulo Norte

Mt. La Jolla.-California 92037Mr. V. C. Hall
; Combustion Engineering, Inc. Charles E. McClung, Jr. , Esq.
! 1000 Prospect Hill Road Attorney at Law

~

-

i Windsor, Cohnecticut 06095 24012 Calle de la Plata/ Suite 330i Laguna Hills, California 92653
| Mr. S. McClusky

Bechtel Power Corporation Resident Inspector, San Onofre/NPS '
4

P. O. Box 60860. Terminal Annex c/o U.S. Nuclear Regulatory Comission
Los Angeles, California 90060 .P. D. Box 4329

-San Clemente, California' 92672
Mr. Dennis F. Kirsch
U.S. Nuclear Regulatory Com. - Reg. V Regional Administrator-Region V/NRC
1450 Maria Lane, Suite 210 1450 Maria. Lane / Suite 210
Walnut Creek', California 94596 Walnut Creek, California. 94596 '

__. . ._. . _ - - ___ _. _ _ . __ - _ _. .__
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Mr. C. B. Brinkman |

Combustion Engineering, Inc. - |

4853 Cordell Avenue
Bethesda, Maryland 20814
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:c rt:::::.t - Nuclear C;;. . ions-

Lensitt i L:xer & Light Cc.:3ny i

.-: " ' P;-d2 Street
'

..

:-:S C- :1.-!, Louisiana 70174

~

.cc: S. Malcolm Stevenson, Esq. P.cgional Adminstrator-Re;i:n I'.'
"snroe & Lemann U. S. Nuclear Regulatory Occrission
1 *23 'r:hitney Building 611 Ryan Plaza Drive ,
Ne;: Orleans, Louisiana 70130 Suite 1000

Arlington, Texas
Mr. E. Blake- '

76012

Shaw, Pittman, Potts and Trowbridge
lE00 M Street, NW

'

Washington, DC' 20036

Mr. Gary L. Groesch - '

2257 Dayou Road
':ew Orleans, Louisiana 70119

, . ~ +

Mr. F. J. Drummond
Project Manager - Nuclear
Lcuisian? For.er & Light Ccapany '

142 Delarende Street
'

-

New Orleans, Louisiana 70174: .

| Mr. D. S. Lester
Production Engineer *'.

'. Louisiana Tower & Light Company
142 De'.aronde Stree-

; .::ew Orleans, Louisiana 70174
1

1

Luke Fontana, Esq. '

,

~ 824 Esplanade Avenue.-

New Orleans, Lcuisiana 70116
, .

j Stephen M.,Irving, Esq. .

; 535 North 6th Street
Eaton Rouge, Louisiana 70802

; . .

! Resident Inspector /Waterford NPS
. P. O. Box 822
i - Killona, Louisiana 70066~

! Dr. D. C. Gibbs
,

"iddle Scuth Service, Inc.
.

P. O. Box 61000
New Orleans,. Louisiana 70161
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*) . . , '] SOUTH TEXAS
-

_

Mr. G. W. Oprea, Jr. . William S. Jordan, III Esq.
Executive Vice President Harmon & Weiss
Houston Lighting and Power Company 1725 I Street, M. W.
P. O. Box 1700 Suite 506

4

Houston, Texas 77001 Washington, O. C. 20006
,,

Mr. J. H. Goldberg Brian Berwi.ck, Esq.,
.

Vice President - Nuclear Engineering Assistant Attorney General
& Construction Environmental Protection Division

Houston Lighting and Power Company P. O. Box 12548
P. O. Box 1700 Capitol Station
Houston, Texas 77001 Austin, Texas 78711

,

Mr. William M. Hill
Mr. D. G. Barker -

Manager, South Texas Project Resident Inspector / South Texas Project
Houston Lighting and Power Company c/o U. S. NRC
P. O. Box 1700 P. O. Box 910 '

Houston, Texas 77001 Bay City, Texas 77414

Mr. G. W. Muench Mr. Richard C. Balough
Mr. R. L. Range Assistant City Attorney
Central Power and Light Company City of Austin
P. O. Box 2121 P. O. Box 1088
Corpus Christi, Texas 78403 Aus. tin, Texas 78767 -

ifr. H. L. Peterson Mr. Lanny Sinkin .

Ms. Pat Coy'cerned About Nuclear PowerMr. G. Pokorny
Citizens Con *'

City of Austin
P. O. Box 1038 5105 Cas Or
Austin, Texas 78767 San Antonio, Texas 78233

Mr. J. B. Poston Mr. Mark R. Wisenberg
Mr. A. Von Rosenberg Manager, Nuclear icenisng
City Public Service Board Houston Lighting and Power Company

.P. O. Box 1771 P. O. Box 1700 ,

San Antonio, Texas 78296 Houston, Texas 77001^

i .

Jack R. Newman,'Esq. Mr. Charles Halliga~n
Lowenstein, Newman, Axelrad & Toll Mr. Burton L. Lex
1025 Connecticut Avenue, N. W. Bechtel Corporation'

Washington .D. C. 20036 P. O. Box 2166
Houston, Texas 77001

Melbert Schwarz, Jr., Esq.
Baker & Botts Regional Administrator-Region IV
One Shell Plaza U.S. Nuclear Regulatory Commission
Houston, Tekas 77002 611 R'yan Plaza Drive

Suite 1000
Mrs. Peggy Buchora Arlington, Texas 76011
Executive Director
Citizens for Equitable Util'ities Inc.

, s ,.
Route 1, Box 1G04
Brazoria, Texas 77422

,

.

a

-

e

.



-

- -- _ _ -
.

*).*. 'O Pa'l . erde
*

1.

'Mr. E. E. Van Brunt, Jr. '

Vice President - Nuclear Projects
Arizona Public Service Company
P. O. Box 21666

- Phoenix, Arizona 85036
,

-

cc: Arthur C. Gehr, Esq. Regional Admins'trator-Region V
Snell & Wilmer U. S. Nuclear Regulatory Conunission
3100 Valley Center 1450 Maria LanePhoenix, Arizona 85073 Suite 210

* Walnut Creek, California 94596
Charles S. Pierson
Assistant Attgrney General
200 State Capitol3

1700 West Washington
: Phoenix, Arizona 85007 '

Charles R. Kocher, Esq., Assistant Counsel
James A. Boeletto, Esq.
Southern California Edison Company
P. O. Box 800
P.osemead, California .91770

;
*

tis. Maroaret Walker
Deputy Director of Energy Programs
Economic Planning and Development Office
1700 West Washington ..~'

Phoenix, Arizona 85007
,

Mr. Rand L. Greenfield
'

Assistant Attorney General *

Bataan Memorial Building '

Santa Fe; New Mexico 87503
.

Resident Inspector Palo Verde /NPS
U. S. Nuclear Regulatory Commission

; P. O. Box 21324
,

Phoenix, Arizona 85001

Ms. Patricia Lee Hourihan
6413 S. 26th Street
Phoenix, Arizona 85040

Lynne A. Bernabei, Esq. -

Harmon 1 Weiss
1725 I Street, N. W.
Suite 506
Washington, D. C. 20006
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Distribution for Board Notification (83-02)

*

Document Control (50-483, 50-461/462, 50-445/446, 50-275/323, 50-329/330,
50-528/529, 50-322, 50-498/499, 50-382, 50-358, 50-341,
50-351/362,50-395,50-437)

AD/L Rdg -
-

S. Black .

T. Novak/M. Stine
D. Eisenhut/R. Purple
M. Williams.

H. Centon/E. Case .

PPAS
J. Youngblood
A. Schwencer
G. Knighton
E. Adensam.

G. Edison
H. Abelson -

S. Burwell
B. Buckley
D. Hood
M. Licitra

.

R. Caruso
H. Sh1erling '

J. Wilson
C. Moon *

.

R. Vollmer
'

R. Mattson
S. Hanauer
H. Thompson
Attorney, OELD
E. L. Jordan, IE *

J. H. Taylor, IE
Regional Administrator, Region I
Regional Administrator, Region II -

( Regional Administrator, Region III
Regional Administrator, Region IV
Regional Administrator, Region V
W. J. Dircks, EDO (3)
E. Christenbury, OELD
J. Scinto, OELD
A. Bennette, OELD

-
.
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MEMORANDUM FOR: The Atomic Safety & Licensing Boards for:,

Callaway Plant, Unit 1
Clinton Power Station, Units 1/2
Comanche Peak Steam Electric Station, Units 1/2'

-+Hdland Plant, Units 1/2
South Texas Project 1/2
Waterford Steam Electric Station, Unit 3'

,, William H. Zimmer Nuclear Power. Station, Unit 1, and

The Atomic Safety & Licensing Appeal Boards for:

Comanche Peak Steam Electric Station, Units 1/2
Enrico Fermi Atomic Power Plant, Unit 2
Susquehanna Steam Electric Station, Units 1/2
Waterford Steam Electric Station, Unit 3
William H. Zimmer Nuclear Power Station, Unit 1

FROM: Thomas M. Novak, Assistant Director
,for Licensing

Division of Licensing, NRR

SUBJECT: BOARD NOTIFICATION - USGS POSITION ON THE CHARLESTON
EARTHQUAKE (BoardNotification82-122A)

We have recently received the enclosed letter from the U. S. Geological
Survey (USGS) (Letter, James F. Devine to Robert E. Jackson, November 18,
1982) which clarifies previous recommendations.made by the USGS+ to NRC
regarding the reoccurrence of the 1886 Charleston-type earthquake. This
clarification.has been provided after lengthy deliberations by the USGS.
The possibility of this clarification was identified in SECY-82-53.

For the purpose of licensing of facilities in the Southeastern U. S., the
NRC has taken a position, based primarily on the advice of the U. S.
Geological Survey (USGS), that any reoccurrence of the 1886 Charleston, S.C.
earthquake (Modified Mercalli Intensity (MMI) X, estimated Magnitude about
7) would be confined to the Charleston area. That is, the Charleston
earthquake is assumed to be associated with a geologic structure in the
Charleston area. Nuclear power plants in the region east of the Appalachian
Mountains are, therefore, usually controlled in their seismic design,.

, -

Mr. Robert F. Warnick
-i

Contact: U.S.N.R.C., Region III
Suzanne Black, NRR 799 Roosevelt Road
xt. 29788 Glen Ellyn, IL 60137

'

JA N 171983
-

4441fNLL.3
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DEC 3 01992,

we are transmitting it to boards for all plants east of the Rocky Mountains. ;

Since some question may exist regarding its technical applicability, our
evaluation of the significance of this clarification is underway.. We |

-

will inform the appropriate Boards regarding any significant changes n
the staff's position as a result of the evaluation.

M6fCL=

Th s M. Novak. Assistant i ctor
for Licensing

Division of Licensing.

Office of Nuclear Reactor Regulation

Enclosure:
As stated

cc: Licensee / Boards
Service List
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UNITED S' AMERICA

NUCLEAR RE .t COMMISSION
e ''

BEFORE THE ATOMIC 5 Y AND LICENSING BOARD

In the Matter of )

UNION ELECTRIC COMPANY ) Docket No. STN 50-483 OL
- )

(Callaway Plant, Unit 1 )

CERTIFICATE OF SERVICE

James P. Gleason, Esq. , Chairman Gerald Charnoff Esq.
Thomas A. Baxter Esq.Administrative Judge Shaw, Pittman, Potts & Trowb-idgeAtomic Safety and Licensing Board 1800 M Street, N.W.

' ' 513 Gilmoure Drive
Silver Spring, MD 20901 Washington, DC 20036

Mr. Glenn O. Bright' Dan I. Bolef, President
Administrative Judge .

Board of Directors
Atomic Safety and Licensing Board Coalition for the Environment,
U.S. Nuclear Regulatory Commission St. Louis Region
Washington, DC 20555 6267 Delmar Boulevard

University City, MO 63130
Dr. Jerry R. Kline
Administrative Judge , Donald Bollinger, Member
Atomic Safety and Licensing Board _

Missourians for Safe Energy
U.S. Nuclear Regulatory Commission 6267 Delmar Boulevard
Washington; DC 20555 University City, MO 63130

M'r. John G. Reed
Mr. Fred Luekey
Presiding Judge, Montgomerf County |

. Route 1
Kingdom City, MO 65262 . Rural Route :

Rhineland, MO 65069 j

A.. Scott Cauger Esq.
'

- ~

Assistant General Counsel for the
.

Mayor Howard Steffen,

. Missouri Public Service Commission
Chamois, MO 65024~

P.O. Box 360 s

Jefferson City, MO 65101 1 Professor William H. Miller'

v - Missouri Kansas Section.

.

American Nuclear Society
, Barbara Shull
Lenore Loeb i Department of Nuclear Engineering"

League of Women Voters of! Missouri, 1026 Engineering Building*

^2138 Woodson" Road
University of Missouri'

e

St. Louis, MD 63114 Columbia, MO 65211

3 . ' Robert G. Wright, Associate JudgeMarjorie-Reilly '5 -
, . Eastern District County Court,Energy Chairman of the League of - '

Women Voters of Unit. City, MO Callaway County, Missouri'
'

7065 Pershing~ Avenue . .

' Route #1
Fulton, MO 65251,

' (v- j " University City, M0? G31301
.
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o UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

i

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

! ..

In the Matter of

ILLINOIS POWER COMPANY, et al. Docket No. 50-461 OL

(Clinton Power Station, Unit 1)

.

CERTIFICATE OF SERVICE

.

Sheldon A. Zabel, Esq.
Hugh K. Clark, Esq. , Chaiman William van Susteren, Esq.
Administrative Judge Schiff, Hardin & Waite7

' -

V P.O. Box 127A 7200 Sears Tower
Kennedyville, Maryland 21645 233 South Wacker Drive

Chicago, Illinois 60606
Dr. George A. Ferguson
Administrative Judge. Philip L. Willman, Esq.
School of Engineering Assistant Attorney General
Howard University Environmental Control Division
2300 Sixth Street, N.W. 188 West Randolph Street, Suite 2315
Washington, D.C. 20059 Chicago, Illinois 60601

Dr. Oscar H. Paris * Mr. Herbert H. Livermore
I

Administrative Judge U.S. Nuclear Regulatory Commission
Atomic Safety and Licer. sing Board Clinton Nuclear Power Station
U.S. Nuclear Regulatory Comission RR 3. Box 229A
Washington, D.C. 20555 Clinton, Illinois 61727

Prairie Alliance Jeff Urish, Vice President
P.O. Box 2424 Bloomington-Nomal Prairie Alliance

730 Wilkins |Station A '

Normal, Illinois 61761Champaign, Illinois 61820 -

'
~
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O UNITED STATES OF AMERICA
NUCLEAR REGULATORY COW 11SSION

"'

~

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

TEXAS UTILITIES GENERATING Docket Nos. 50-445
COMPANY, e_t,al. 50-446t

(Comanche Peak Steam Electric |

Station, Units 1 and 2) |'

'

- CERTIFICATE OF SERVICE ,
, ,

I hereby certify that copies of "NRC SYAFF ANSWER TO CASE MOTION 4
SEEKING ADMISSION OF DOCUMENTS" in the above captioned proceeding have
been served on the following by deposit in the United States nati,
first class or, as indicated by an asterisk, through deposit in the
Nuclear Regulatory Commission's internal mail system, this
4th day of November,1982.

'

Marshall E. Miller, Esq., Chairman * Mrs. Juanita Ellis
Administrative Judge President, CASE.

Atomic Safety and Licensing Board 1426 South Polk Street
U.S. Nuclear Regulatory Comission Dallas, TX 75224-

Washington, DC 20555
.

Dr. Kenneth A. McCollom David J. Preister, Esq.
Administrative Judge Assistant Attorney General
Dean, Division of Engineering, Environmental Protection

Architecture and Technology . Division :
-

Oklahoma State University P.O. Box 12548 Capital
Stillwater,OK 1407a Station

Austin, TX 78711

Dr. Richard Cole * Nicholas S. Reynolds, Esq.
Administrative Judge Debevoise & Libeman .

'
U.S. Nuclear Regulatory Comission 1200 17th Street, N.W.
Washington, DC 20555 Washington, DC 20036

'

Atomic Safety ind Licensing Board Docketing Service Section*'

Panel * Office of the Secretary
U.S. Nuclear Regulatory Comission U.S. Nuclear Regulatory ,

Washington, DC 20555 Comission
Washington, DC 20555 .

"

:
-

-

|
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UNITED STATES OF AMERICAj
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD
-

In the Matter of )
)

CONSUMERS POWER COMPANY ) Docket Nos. 50-329 OM & OL
) 50-330 OM & OL

(Midland Plant, Units 1 and 2) )

|
CERTIFICATE OF SERVICE

'

!

Christine N. Kohl, Esq. , Chairman Frank J. Kelley, Attorney General ;
i

Atomic Safety and Licensing Appeal for the State of Michigan
Board Steward H. Freeman, Assistant

U.S. Nuclear Regulatory Comission Attorney General
Washington, DC 20555 Environmental Protection Division

525 W. Ottawa Street, 720 Law Bldg.
Dr. John H. Buck Lansing, MI 48913

.

Atomic Safety and Licensing Appeal
Board Ms. Mary Sinclair

U.S. Nuclear Regulatory Comission 5711 Sumerset Street
Washington, DC 20555 Midland, MI .48640

:
Thomas S. Moore, Esq. Michael I. Miller Esq.

&
~ Atomic Safety and Licensing Appeal Ronald G. Zamarin Esq.

Board Alan S. Farnell Esq.
U.S. Nuclear Regulatory Commission Isham, Lincoln & Beale ,

Washington, DC 20555 Three First National Plaza
42nd Floor

Charles Bechhoefer, Esq. Chicago, IL 60603
AdministrativeJudge
Atomic Safety and Licensing Board James E. Brunner, Esq'.
U.S. Nuclear Regulatory Commission Consumers Power Company
Washington, DC '20555 212 West Michigan Avenue

Jackson, MI 49201,

Dr. Jerry Harbour
Administrative Judge Ms. Barbara Stamiris
Atomic Safety and Licensing Board 5795 N. River.

U.S. Nuclear Regulatory Commission Freeland, MI 48623

Washington, DC 20555'

Wendell H. Marshall, President
Dr. Frederick P. Cowan Mapleton Intervenors
Administrative Judge RFD 10

6152 N. Verde Trail- Midland, MI 48640

Apartment B-125
Boca Raton, FL 33433 T. J. Creswell.

Michigan Division ,

,

Mr. James R. Kates Legal. Department
203 S. Washington Avenue. Dow Chemical Company

.

Saginaw, MI -48605 Midland, MI 48640

.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY C0!VilSSION

-
. a

,

L
BEFORETHEATOMICSAFEiYANDLICENSINGAPPEALBOARDl

In the Matter of ,

DETROIT EDISON COMPANY Docket No. 50-341
,

(Enrico Fermi Atomic Power Plant,
Unit 2) ',

CERTIFICATE OF SERVICE
'

I hereby certify that copies of "NRC STAFF RESPONSE TO THE MONROE COUNTY,
MICHIGAN APPEAL OF THE DENIAL OF ITS UNTIMELY PETITION TO INTERVENE" in the
above-captioned proceeding hav'e been served on the following by deposit in
the United States mail, first class, or, as indicated by an asterisk, by
deposit in the Nuclear Regulatory Commission's internal mail system this
23rd day af November,1982:

'

* Stephen F. Eilperin, Chairman Dr. David Schink
Administrative Judge Administrative Judge

. Atomic Safety and Licensing Appeal Board Department of Oceanography
U.S. Nuclear Regulatory Commission Texas A & M University
Washington, DC 20555 College Station. TX 77840

* Thomas S. Moore Harry Voigt, Esq.
Administrative Judge LeBoeuf, Lamb, Leiby & MacRae
Atomic Safety and Licensing Appeal Board 1333 New Hampshire ~ Avenue, NW

Washington, DC' gulatory Commission
U.S. Nuclear Re Suite 1100-

20555 Washington, DC 20036

*Dr. Reginald L'. Gotchy
Administrative Judge
Atomic Safety and Licensing Appeal Board
U.S. Nuclear Regulatory Comission
Washington, DC 20555 John Minock, Esq.

305 Mapleridge
Gary L.* Milho11in, Chairman Ann Arbor, MI 48103
Administrative Judge
4412 Greenwich Parkway, NW Peter A. Marquardt, Esq.
Washington, DC 20007 The Detroit Edison Company

2000 Second Avenue-

*Dr. Peter A. Morris Detroit, MI 48226 -

#Administrative. Judge - . .
*Og Atomic Safety ind* Licensing Board. Arden T. Westover, Sr.

*

Q U.S. Nuclear Regulatory Connission Paul E. Braunlich, legal Advisor
Washington, DC. 20555 Board of Commissioners

,
Monroe County, Michigan i

19 East First Street
Monroe, MI _48161-

w
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UNIIEDSTATESOFAMERICA
'

NUCLEAR REGULATORY COMMISSION
,

-

'

BEFORE THE COMMISSION
.

)|'In the Matter of

HOUSTON LIGHTING AND POWER COMPANY. ) Docket Nos. 50-498 )
E &. 1 50-499 |

,

|

(South Texas Project, Units 1 & 2) ')

CERTIFICATE OF SERVICE

.

.

|

Alan S. Rosenthal, Esq., Chaiman Mr. Ernest E. Hill
Administrative Judge Administrative Judge

.

Atomic Safety and Licensing Lawrence Livermore Laboratory.

( Appeal Board University of California
U.S. Nuclear Regulatory Comission P.O. Box 808, L-123
Washington, DC 20555 Livermore, CA 94550

Dr, John H. Buck, Member * Melbert Schwarz, Jr., Esq.
Atomic Safety and Licensing Baker and Botts

'

I Appeal Board One Shell Plaza
U.S. Nuclear Regulatory Comission Houston, TX 77002 !

Washington, DC 20555
i

Christine N. Kohl * Mrs. Peggy Buchorn
Atomic Safety and Licensing Executive Directort

Appeal Board' Citizens for Equitable Utilities,
U.S. Nuclear Regulatory Comission Inc.
Washington, DC 20555 Route 1, Box 1684

Brazoria, TX 77422
Charles Bechhoefer, Esq., Chairman *
Administrative Judge .

Atomic Safety and Licensing Brian Bentick, Esq.
Board Panel Assistant Attorney General'

U.'. Nuclear Regulatory Comission Environmental Protection Division
Washington; DC 20555 P.O. Box 12548 Capitol Station ,

,

Austin,TX 78711
'

Dr,' James C. Lamb III

h- Administrative Judge313 Woodhaven Road
Chapel Hill, NC 27514

.

.

'
' '' ' '
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UNITED STATES OF AMERICA '

NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD _i
)

"

In the Matter of )

PENNSYLVANIA POWER AND LIGHT CO.
) Docket Nos. 50-387

50-388
ALLEGHENY ELECTRIC COOPERATIVE INC.

)

(Susquehanna Steam Electric Station. )Units 1 and 2)

CERTIFICATE OF SERVICE _

Bryan A. Snapp, Esq.
Thomas S. Moore, Esq. , Chairman Pennsylvania Power & Light Company
Atomic Safety and Licensing Appeal Two North Ninth Street

Board Allentown, PA 18101
U.S. Nuclear Regulatory Comission
Washington, DC 20555 Dr. Judith H. Johnsrud,

Co-Director
Dr. John H. Buck Environmental Coalition on NuclearAtomic Safety and Licensing Appeal Power

Board 433 Orlando AvenueU.S. Nuclear Regulatory Comission State College, PA 16801
Washington, DC 20555

, s

Mr. Thomas M. Gerusky, Director
Stephen F. Eilperin, Esq. Bureau of Radiation ProtectionAtomic Safety and Licensing Appeal Dept. of Environmental Resources

Board Commonwealth of Pennsylvania ,

U.S. Nuclear Regulatory Comission P.O. Box 2063
!

Washington, DC 20555 Harrisburg, PA 17120
,

James P. Gleason, Esq., Chairman Ms. Colleen Marsh
Administrative Judge Box 538A, RD #4
513 Gilmoure Drive Mountain Top, PA 18707
Silver Spring, MD 20901

Mr. Thomas J. Halligan
Mr. Glenn O. Bright Correspondent: CAND
Administrative Judge P.O. Box 5Atomic Safety and Licensing Board Scranton. PA 18501
U.S. Nuclear Regulatory Comission
Washington, DC 20555 Mr. dew'itt C. Smith, Director*

Pennsylvania Emergency Management..

Dr. Paul W. Purdom Agency
Administrative Judge Transportation and Safety Building:

245 Gulph Hills Road Harrisburg, PA 17120
|

v Radnor, PA 19087
!G. Rhodes, Resident Inspector '

Jay Silberg, Esq. P.O. Box 52 l/] Shaw, Pittman. Potts & Trowbridge Shickshinny, PA '18655,J j

V 1800 -M Street, N.W.
Washingto'n DC 20036
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( ? UNITED STATES OF AMERICA
' N NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

In the Matter of )
) .

-

LOUISIANA POWER AND LIGHT COMPANY ) Docket No. 50-382
)

(Waterford Steam Electric Station. )
Unit 3) )

CERTIFICATE OF SERVICE

Stephen F. Eilperin, Esq., Chairman Mr. Gary L. Groesch
Atomic Safety and Licensing Appeal 2257 Bayou Road

Board New Orleans, LA 70119 -

U.S. Nuclear Regulatory Commission
Washington, DC 20555 Luke B. Fontana Esq.

824 Esplanade Avenue .

Dr. Reginald L. Gotchy New Orleans, LA 70116
Atomic Safety and Licensing Appeal

Board Malcolm Stevenson, Esq.
U.S. Nuclear Regulatory Commission Monroe & Lemann
Washington, DC 20555 1424 Whitney Building

New Orleans, LA 70130
Christine N. Kohl, Esq.
Atomic Safety and Licensing Appeal Ian Douglas Lindsey, Esq.

Board 7434 Perkins Road
U.S. Nuclear Regulatory Commission Suite C
Washington, DC 20555 Baton Rouge, LA 70808

Sheldon J. Wolfe, Esq., Chairman William J. Guste, Jr., Esq.

Administrative Judge Attorney General for the State
Atomic Safety and Licensing Board of Louisiana
U.S. Nuclear Regulatory Commission 234 Loyola Avenue, 7th Floor
Washington, DC 20555 New Orleans, LA 70011

Dr. Walter H. Jordan Atomic Safety and Licensing Board
Administrative Judge Panel
881 West Outer Drive U.S. Nuclear Regulatory Commission
Oak Ridge, TN 37830 Washington, DC 20555

Dr. Harry Foreman Atomic Safety and Licensing Appeal
Administrative Judge Panel
Box 395, Mayo U.S. Nuclear Regulatory Commission
Minneapolis, MN 55455 Washington, DC 20555

E. Blake, Esq. Brian Cassidy, Regional Counsel
'- B. Churchill, Esq. FEMA

Shaw, Pittman, Potts & Trowbridge Mr. John'W. McCormack
y/ 1800 M Street, N.W. Post Office & Courthouse

Washington, DC 20036 Boston, MA 02109

.
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UNITED STATES OF AMERICAF-
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL 30ARD
*

In the Matter of
Docket No. 50-358'

CINCINNATI GAS AND ELECTRIC
COMPANY, e_t al.

~

(Wm.H.ZimmerNuclearPower )' I

Station, Unit No. 1) )
.

.

CERTIFICATE OF SERVICE<

.

I hereby certify that coies of "NRC STAFF RESPONSE TO APPLICANTS' BRIEF lii
SUPPORT OF THEIR REVISED EXCEPTIONS" ERRATA in the above-captioned proceeding
have been served on the following by deposit in the United States mail, first
class, or, as indicated by an asterisk, through deposit in the Nuclear Regula-
tory Commission's internal mail system, this 15th cay of December,1982: __

3

i '

Dr. Frank .F. HooperAlan S. Rosenthal, Chairman * Administrative Judge
Atomic Safety and Licensing Appeal School of Natural Resources>

Board

Os
~

U.S. Nuclear Regulatory Commission ~ University of Michigan
' Washington, DC 20555 Ann Arbor, Michigan 48109

Stephen F.-Ei!perin, Esq.* Troy B. Conner, Esq.
Atomic Safety ano Licensing Appeal Conner & Wetterhahn

1747 Pennsylvania Ave., N.W.,

Board
U.S. Nuclear Regulatory Commission Washington, DC 20006

,

Washington, DC 20555 , ,

'

Mr. Howard A. Wilber*
Atomic Safety and Licensing Appeal

Board
U.S. Nuclear Regulatory Commission Timothy S. Hogan, Jr. , Chairman

Board of CommissionersWashington, DC 20555 -

50 Market-Street'

John H. Frye, III.-Chairman. Clermont County
Administrative Judge Batavia, Ohio 45103
Atomic Safety and Licensing Board .

-

-John D. Woliver, Esq.-

Panel- .

U.S. Nuclear Regulatory Commission Legal Aid Society
. ashington, DC 20555 * P.O.. Box #47
W ..

550 Kilgore Street
'''.Dr. M. St.anley livingston Batavia, Ohio 45103'

Administrative Judge Andrew B. Dennison, Esq.p
1 1- 2005 Calle largo..
V Santa.Fe, New Mexico 87501 200 Main Street .

IBatavia, Ohio 45103

.
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7 p United States Department of the Interior:

GEOLOGICAL SURVEY
RESTON, VA. 22092 -

.-

In Reply Refer To:
Mail Stop 905

NOV 181982
.

Dr. Robert E. Jackson
Chief, Geosciences Branch'

.

Division of Engineering
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

.

Dear Bob:

The purpose of this letter is to clarify our position on the seismic potential of
certain regions of the Eastern United States. In our letter of December 30, 1980,
on the same subject we expressed the view that ". . . the likelihood of a Charleston
sized event in other parts of the Coastal Plain and Piedmont is very low."

As you are aware, after several years of intensive study in the Charleston region,
no geologic structure or feature can be identified unequivocally as the source of
the 1886 Charleston earthquake. However, as studies in the Charleston region and
elsewhere.along the Atlantic margin have progressed, it has become evident that the
general geologic structure of the Charleston region can be found at other locale's
within the eastern seaboard (Appalachian Piedmont, Atlantic Coastal Plain, and . , ~

Atlantic Continental Shelf).,f; 3 . ;
.-

_

=. .= ,
._,.:*,. ~~;-**& : +" 4.,,,,,*,. ; ;m - _.

Btcause the geologic and tectonic features of the ' Charleston region are similar to
those in other regions of the eastern seaboard, we conclude that although there is
no recent or historical evidence that other regions have experienced strong
earthquakes, the historical record is not, of itself, sufficient grounds for ruling
out the occurrence in these other regions of strong seismic ground motions similar
to those experienced near Charleston in 1886. Although the probability of strong
ground motion due to an earthquake in any given year at a particular location in the

m. . eastern. seaboard may be very. low, deterministic and probabilistic evaluations of..the ..

'.?$,~,(: seismic shazardishould be made ,foriindividualisitesiin.the ea' tern . seaboard tow 5GSEp5
~

s

-E cstablish the seismic engineer.ing parameters 16r-critical: facilities!G-9--: + 6- +.W.
' :. . .:.?.".'.'E.* m *i * * T .* ~ T . ,.: WT. . '.*XW.T22N~~ ?*? Y ~~

&*ifAs'statedinour'letterofDecemberP
&T: ~

30,4980, earthquakes similar to?the 1886 - 'N

'. Charleston, South Carolina, event should be considered as having the' potential to".
~ '

-

occur in the vicinity of Charleston and seismic engineering parameters' of critical"

facilities in that area should be determined on that basis. .'
.. . . . .-. . . .

. r. ,3. .. ... . , . . . .
,

'

- Sincerely yours',
- n.

M-

famesF.Devine
'V -

Assistant Director for
g79$~ Engineering Geology -

'

. . . - . . . . .
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FOR: The Comissioners
|-

FROM: Executive Director for Operations

SUBJECT: CLARIFICATION OF U. S. GEOLOGIC L SURVEY POSITION RELATING
TO SEISMIC DESIGN EARTHQUAKES IN THE EASTERN SEAB0ARD OF
THE UNITED STATES

.-

PURPOSE: To provide the Comissioners with information relating
to the clarification of the U.' S. Geological Survey
Position with respect to the 1886 Charleston, S.C.
Earthquake reoccurrence-

DISCUSSION For the purpose of licensing of facilities in the
. Southeastern U. S., the NRC has taken a position,
.' based primarily on the advice of thesU.S. Geological Survey ' ..~ .. . . . -

(USGS), that any. reoccurrence of the 1886 Charleston, S.C."

.

earthquake -(Modified Mercalli Intensity (MMI) X, estimated.
Magnitude about 7) would be confined to the Charleston
" area. That is, the Charleston earthquake is assumed t.o,be

-

"

s
associated with a geologic structure in-the Charleston-

.. ..
.

area. Nuclear power plants in the region east of-the
Appalachian Mountains are, therefore, usually controlled in

df,NNS- 2Es.fP&Q100$byN;he maxirhiim3iistoricaT.ieaithquak'e365tWa@.b5dM:. .
me, :theirjseismic design, according to Appendix A to 10 CFRF

W2' h1.a.1.. v. . . .- . .

ree=9f.----/F.6:{Wassociated.with.a geolo~gictstructure.sThis cb6ti6111ng Ek M' ild
~

r!. l

.: - . 7. .g ;; arthqtiake~ is'tjpically a'n MMI VII" or VIII2 Since 19748M7,.s .

e 7~ "-
'. the NRC has funded ~an extensive research projectJin the ...P'': -

"

Charleston area to gain further information on the
, ,

cau'sative mechanism of this event. - - - gi. ;. ; .'
'* -

::y ..
- .. .. .

w.. s .. . . . .
.-

On January 28 and 29, 1982 the Extreme External Phenomenona "- '
.-

.

." Subcommittee of the ACRS convened a meeting of expert
!

.

professionals in the geosciences to obtain an overview of
-l

.

--

the state of knowledge and future NRC research needs in' '
.

this area. During that meeting, we were informed by the
.

USGS that it had formed a working group to reassess the
-

validity of its position on the Charleston earthquake.' ~ ~
c. ,

~

M h l%Ky
_ \- .

j

i -

, .

' ~' ' . ~ ll -

Contact: U ;' -.
. '
* -

- R. Vollmer, NRR' -

. "
492-7207 . ., >4'

-
.

.a.m. _ _ , , , e .~ ,ew- , . . - . - . .v.



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

'- .- m ,

.

. .

-3--

.
.

.

.

Our evaluati,on of the significance of this clarification
is underway. Currently, 3 two day review meeting between
NRC (ORES and ONRR) and the USGS is planned for November '

,

- 30, 1982 and December 1, 1982 ,to discuss both the status of
. .

geoscience knowledge in the Charleston region and. future-
.

;research efforts. The first day will be z.n open public .

- - .
. . .

.' L meeting (noticed in the Federal Register) which will allow
'

. c .- for comments and questions.from interested parties and '
'

...

-

members of the public. .. : , . . . . .

:..

..

We have also attached our preliminary views on a plan to
address this clarified USGS position. This plan includes -

elemen'ts which relate to both ongoing research and.
.

licensing efforts and possible requirements for new
efforts (split approximately 75% and 25% respectively). ,-

This plan will be modified and completed after several
meetings with the USGS take place in order that a more
complete understanding of its clarified position can be
obtained.-

.**.

s

'
.

Wil i J. Dircks-

, Executive Director for Operations
*

.. . y-

Attachments: - J ": - -- ..:.= . ..
~

. . - - .

.
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jgh . United States Department of the Interior
GEOLOGICAL SURVEY4 ~

"

%,* RESTON, VA. 22092 .

InRep5yReferTo: ",' - - -

,

* Mail Stop 905 . . -. .

. . , . .-

. _.. . .. .

. .NOV 18' 1982 .

-

. . - * ".T ' . . - - - .' . ..
/ -

. .
.

> . . - -.. .
- '';'

' "* .....:,'> :. :. < .
'

,

>.~Dr.'RoberS'E., Jackson
., .'

~ - - ..- .- _--

* " '

-.'
Chief, Geosciences Branch - 'J'.- -

i
,

'~ *~ Division of Engineering -
; ..

' '

U.S. Nuclear Regulatory Cornission -

.. ,

Nashington, D.C. 20555 -
. ,

.. . . . ' ' '
-

- '|. - -
' ''

|
'

Dear Bob: .

'
: - -

- -

The purpose of this letter is to clarify our position on the seismic potential of -.
,

.. . .
.

certain regions of the Eastern United States. In our letter of December 30, 1980,
on the same subject we expressed the view that ". . . the likelihood of a Charleston
sized event in other parts of the Coastal Plain and. Pied.mont is very low."

.
. ,. .

. .

As you are aware, after several years of intensive study in the Charleston region,
no geologic structure or feature can be identified unequivocally as the source of
the 1886 Charleston earthquake. However, as studies in the Charleston region and
elsewhere ,along the Atlantic margin have progressed, it has become evident that the
general geologic structure of the Charleston region can be found at other locales

. within the eastern seaboard .(Appalachian Piedmont, Atlantic Coastal Plain,. and ., .

.
.;<. , ,,, ' 5

' ~~ *

< Atlantic Continental Shelf). .ri " . - ...
-...r ; p , ..... p e . n ., - .. 7

. -o g ,, c.p g, p .g, ... ,,

Because the geologic'and tectonic features of the Charleston region are similar to- .

those in other regions of the eastern seaboard, we conclude that although there is -
no recent.or historical evidence that oth.er regions have experien'ced strong |

: earthquakes, the historical record is not, of'itself, sufficient grounds *for ruling i

out the occurrence in these other regions of strong seismic ground motions similar' .-
to those experienced near Charleston in 1886. Although the. probability of strong

., . greu,nd motion due.to an earthquake in any given year at a partictilar location in the
probabilistic ev'a'Idations;of the y

g<y.? eastern seaboard may bervery ' lows-determin.istic..andTse'i.smic hazard'should bs'made for71ndividunFsites~ in the5 eastern''se%b~oaril:tod.'J.A v + U.

Mies~tablish' the Te1sinic' eiginee'Hrig jiativitet'ed foci:r.iticaB:7. ' 2,.,tje's'." g.g:6.;.-).f7J.R t''q
' ' ~

facil.1..x:.:q.' +
. . : .a . ~ , y..(. y m .:. . ;: .y :34 . .+ .. 3 .q. >. , . .

_ . . ...
.

.
.

_

earthquakes similar to the 1886'.'As stated in our letter of Decembe'r' 30,1980,*

Charleston, South Carol.ina, event.should be considered, as having the potential to
occur in the vicinity of Charleston and seismic engineering parameters of critical -

'

. facilities in that area should be determined on' that basis.., p- ..& .
; . , . -f ;.

y . , .
-

. . .
. .

. ... .. .
..

. .
. ,

. . . . ., .

Sincerely yours, .'. /s - - :. :: - - S-' ..v .
-

.
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m. . . :. . . , . e.-,
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~ Assistant Director for'
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Engineering Geology.-
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: Outline for Recommended Plan
Eastern U. S. Earthouakes

,

'~

Introduction
.

.

Based' on our preliminary assessment of the U. S. Geological Survey's
'

'

~ (USGS) clarification of position relating t'o a Charleston-type .
-

1. , earthquake, we do not see' a need for any immediate action for specific .

. sites at this time. .Instead, we foresee that this clarification can be .

addressed predominantly through existing ongoing programs at NRC with .' -
'-

the possibility of additional requirements for work by the Utilities.

The USGS clarification indicates that deteministic and probabilistic
.

evaluations should be made. Generally, for most existing sites,
' '

extensive deteminittic studies have been undertaken and used 'in
developing the existing seismic design basis. We therefore believe that
this element of the. clarification continue to be addressed through our ,

long range research plan. Specific modifications to that plan can be
made in order to address specific tectonic structures. If neces'sary, a
few specific applicants or licensees may be required to investigate

. tectonic structures which may not.have been previously ' identified during
the licensing procedure.

As many of the current working deteministic hypotheses are not directly
amenable to investigation in the short term, we believe that the~

.

.

clarification issue should be pursued in the short term principally
-

through a probabilistic assessment of plants in the eastern seaboard.
-. . This probabilistic program can be coupled to the current ongoin'g'NRC.

efforts .in this area 'already underway.~ -We' also' believe that.
'f' utility-sponsored studies should be undertaken', preferably as a-f. .-

..s.. .s .

. . .' '

.,
"

consolidated group, to assess the seismic hazard in the eastern ,

seaboar.d. ...; . . - . , . . . . . . . .. .,..
. . ..

.
. . :. . . w+ . + w t. .. .... . . . . . . . :-.g.. .. e ..:. v - .. '*:., ;.~t = ." p * .

Further specifics on this . f ~ ;ill be p~rovided 'after:m. ore extensive T P.7 ' w" (
,

.
. ..~ .

'

program w .*
"~ ' ' " ~ *

. r'discussions with the USGS. - , . ,
-

- . ,

.

'
.

. .

4!.fk [ E dg':'/'-:.v.. -E iNPR0BABILISTIC[IVALUATIONpdjk-h,gydf.:'t-:P b m m . n g ? & r k y p !. .4-5 2 56#
e bb +EM @iMMPs

E D.. M M 3 p'i s.ij'he,USGS"c1ahificsti5n'. represents'not so;much t'new
, sijMd#WS .e.- -A .In our vi

$c'g:; X.-Z dhderstariding tiut .rath'effii mire 'ex'pli'citTfe~c6fnitiorOf" existing'M&FH'$JD' Yi.
~

~

..? .i uncertainties with respect to. the ciusativ'e" structure and. mechanism'.".of fis . . ,

.J the 1886 Charleston. earthquake? ,Many hypotheses' have been proposed as' #
~ '

.

" .
.

' to the locale 'in the'easterniseaboard ofifuture Charleston-size u O ... E. ,c_ ..

.7 ..

.c earthquakes... Some of these could be very. restrictive in location while . .r. .
,, others would allow this earthquake to reoccur over very large areas' . " T.'

.

Presently, none of these hypotheses are definitive and all contain a
-,

!
.

- '

" ' strong element of speculation'.' , . -r",: : /- .u. -" ' ~ - ' - .-'
.

.

p ,
,

Traditional deterministic approaches are not generally designed to deal
with this situation. Probabilistic methods which allow for thei -

'

consideration of many hypotheses, their associated credibilities, and
*.

the explicit incorporation of uncertainty are much better equipped toi
'

provide rational frameworks for decision making. We believe that the
G'i

- ~ . L[
-

~ . .
,

.
.

. - - .- -. . 2 . . . . --.
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2. The determination of the geometry of structure and tectonics of the
earth's. crust at depths where earthquakes are occurring (5-20 km)
in the eastern seaboard using such techniques as seismic reflection
profiling.-

.
.,

3. The continuation of subsurface neotectonic. investigations of
,

earthquake sour e areas to determine if uplift, subsidence or-

differential movement is occurring. Such studies may include among
others:

* A. Tecton'ic Geomorphology-

.B. Geodetic' Measurements
'

C Geologic Mapping.

D..Bemote Sensing

.

.

.
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! NUCLEAR REGULATORY COMMISSION

,

o
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\,*..../
MAR 311983

.

MEMORANDUM FOR: Franklin D. Coffman, Jr. , Leader
Systems Interaction Section

. Reliability and Risk Assessment Branch

FROM: James H. Conran, Senior Systems Engineer
Systems Interaction Section, RRAB.

SUBJECT: DIFFERING PROFESSIONAL OPINION

The purpose of this memorandum is to submit formally, in accordance with NRR
Manual Chapter 4125, a statement of differing professional opinion regarding4

certain aspects of existing policy and practice in the areas of systems
interaction and safety classification. Many, but not all, aspects of the
matters at issue herein were addressed by me earlier in an affidavit dated
February 9,1983, to the Shoreham Hearing Board,

i

Enclosure I to this memorandum sets forth the detailed statement of my
differing professional opinion in the areas identified above in the format
suggested in Section C of NRC Appendix 4125. In order to avoid needless
repetition therein of the detailed treatment given already in the earlier
affidavit to matters also of concern in the immediate context, Enclosure 1
draws to the maximum extent possible on the presentation of issues provided4

in the affidavit. Accordingly, the earlier affidavit is incorporated into
this differing professional opinion as Appendix A; and Appendix A and
Enclosure 1 are appropriately cross- referenced in order to facilitate
their useJf together. Points addressed to the' attention of NRC manage-
ment in the immediate context that were not treated explicitly in the'

affidavit to the Shoreham Board are denoted by asterisks in Enclosure 1.
Minor changes and editorial-type corrections made to the earlier affidavit
since it was' executed on 2/9/83 are indicated by a bar in the right margin.

I

ames H. Conran
Senior Systems Engineer

j -Systems Interaction Section, RRAB

Attachements: See next page

l.
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! Attachments:
| Enclosure 1. Detailed Statement of Differing Professional Opinion.

Enclosure 2. Excerpt from Statement of Staff Views to Shoreham Board,'~

dated 2/22/83.
Enclosure 3. Memo, dated 3/9/79, Rubinstein to Bradford, " Probabilities

|
That the Next Major Accident Occurs Within Prescribed Intervals".

Enclosure 4. Technical Paper, by D. Rubinstein, dated 2/4/81, "A Statisticianst

View of NRC Statistics".
Enclosure 5. Technical Paper (Draft), by D. Rubinstein, dated 10/26/81, " RandomI

Thoughts on Uncertainties, Risk Analysis, and Nuclear Regulation".
Erclosure 6. Note, dated 3/18/82, Conran to Coffman, " Comments on Draft Letter

.

~~

(Hanauer to Cooper -NUPPSCO). . ..and Related Matters".
Enclosure 7. Excerpt from Rebuttal Testimony on Contention 78, dated 7/1/82, by

J. H. Conran.
Appendix A - Affidavit of James H. Conran, dated 2/9/83, to the Shoreham ASLB.

cc: R. J. Rawson, ELD
w/ Attachments
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Enclosure I

STATEMENT OF DIFFERING PROFESSIONAL OPINION

1. Systems Interaction Topic

Issue A. Significant Extension of Schedule for Resolution of USI A-17

,

Without Appropriate Review or Justification

- 1. Management View or Position

The-staff's program for resolution of USI A-17 has failed

to achieve resolution of the systems interaction issue by

now, in accordance with the schedule established as reasonable
~

and acceptable when the program wis initiated. Notwithstanding,

management considers the program to be progressing|

satisfactorily and emphasizes at this point the " confirmatory"

nature of the program.I ) I ) Accordingly:

a. management proposes at this point to continue pursuit of

resolution of USI A-17 by following basically the same

.

.

I ) See Statement of Staff Views to the Shoreham Hearing Board, dated
2/22/837- (Excerpt attached as Enclosure 2.)'

(2) Also see NRC Staff Supplemental Testimony on Contention 7B (Shoreham OL
Proceeding), dated 3/10/83, at ,p. 5 & p. 14.
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approach and program plan employed to date, despite

failure of that approach to achieve resolution of the

important safety issue involved in the time allotted,

and

b. management proposes to simply slip again, significantly,
~

the schedule for resolution of USI A-17, without proper
.

review and consideration of the possible need to

accelerate the resolution of this issue and the possible

consequences of failing to do so.

SEE APPENDIX A, AT P. 4 AND P. 10-11
,

i

2. Differing Professional Opinion

a. Systems interaction in nuclear power plants is

designated as both a Priority Category "A" generic
!

safety concern and an Unresolved Safety Issue (i.e., USI

A-17). As such, by NRC policy and the agency's own

definitions, the issue involved:

is a matter that poses important questions regardingo

i, adequacy of existing requirements, for which

|

|
!

f

. __ . _ _ -~ _ _.
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resolution is judged necessary to provide a

potentially significant decrease in the risk to

public health and safety, ar.d whose resolution is
,

likely to result in NRC action,(*) and

o involves a generic concern judged by the staff to

warrant priority attention in terms of manpower

|and funds, that should be pursued promptly to

obtain early resolution that could provide possible

significant increase in assurance of public health

and safety.( ) ( )

b. In view of the importance ascribed to the systems

interaction issue and the indicated need for

prompt treatment and early resolution (as seen from

A.2.a above), failure to achieve resolution of USI

A-17 within the period established (by consensus) as

acceptable should be treated as an important safety'

issue in itself. Accordingly, the decision regarding

schedule and approach to be followed from this point

for resolution of USI A-17 should be made only after

(8) See NURtG-0510 at p. 10
*

(,) See NUREG-0510 at p. 11 and p. 49 (Table 1 - Priority Category "A"

(.) Definition).
-

See NUREG-0885 at p. 5 (Commission 1983 Policy and Planning Guidance).
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.

full review and appropriate consideration of the
| possible safety implications involved in further delay.

SEE APPENDIX A, AT P. 3-9, AND P. 11-12.

c. To assure that there is not further significant delay in ~

resolving the systems interaction issue, an augmented,

.

and accelerated approach should be adopted at this point

for resolution of USI A-17. Efforts should continue as

planned under the current program, for development and

demonstration by the staff of improved, efficient methods

for comprehensive broad-scope systems interaction
'

evaluations (for later application in all facilities,

if found necessary). Additionally, however, all licensee,

!

and NTOL applicants should be required to perform limited

systems interaction evaluations of their facilities (scope4

j to be established by agreement with staff) using currently-
'

available techniques. This would better ensure early

availability'of actual in plant systems interaction.

data required by the staff to determine the need for
1

j full-scope systems interaction studies generically.
E

t

i

!

.

, - w- , - < -
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This approach would make the program less vulnerable to

significant delays resulting from plant-specific operating

problems and licensing-related difficulties (as has

occurred repeatedly under the current approach), because
.

availability of the required data would no longer be

,

dependent upon completion of studies in just a few

" participating" facilities. At the same time,

utilities would not be unduly burdened by an immediate

requirement for full-scope, comprehensive systems

interaction studies that might not be justified at

this time.

*d. In the absence of compelling current indication that

the definitions and policy indicated in A.2.a above

(regarding the nature of items designated Unresolved

Safety Issue and/or Priority Category "A") no longer

apply to the systems interaction concern, management

should not now characterize USI A-17 as merely or
i

principally " confirmatory" in nature.

|
1

|
|

s

.- ._ . .
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|3. Possible Consequences if Differina Professional
|

Opinion is Not Adopted

.

If the underlying causes of unexpected events in reactor

operating experience, such as common cause/ common mode

failure, are not addressed effectively (e.g., by timely '

resolution of USI A-17), the likelihood of a serious accident

occurring could become unaccpetably high..

SEE APPENDIX A, AT P. 6-7.
-

i

(See also A.4.b below for a more quantitative approach

to treatment of the stated concern)

|

4. Related Efforts and Other Information Pertinent to Resolution

of Differina Professional Opinion

The ACRS has considered the systems interaction issue ina.
assp

the broad licensing context since 1974, and has made

specific recommendations on several occasions regarding

the kinds of less-than-full scope systems interaction

| evaluations that could be usefully undertaken in both
|

operating plants and NT0L facilities. (See, for example

ACRS letters dated 1/8/82 and 3/9/82, regarding systems
i

i

{

!

. - . . _ .
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interaction matters.) The ACRS should be consulted in

deciding finally the course of action to be taken from

this point in pursuing the systems interaction issue.

*b. Mr. David Rubinstein, a statistician and member of the
' RRAB staff, has described previously (in a separate

context) the " prediction interval method" for putting
.

an upper bound on the probability that (given "X"

number of reactor years of operation without a major

accident) the next major accident will occur within

a specified number of years.( ) That statistical method
i
! provides an alternate way of addressing the concern
,

expressed qualtitatively in ,A.3 above regarding urgency

of timely resolution of USI A-17; and it could

provide another useful perspective and additional insights

in the difficult process of developing a consensus judgment

.

O

4

I') See memo, dated 3/9/79, Rubinstein to Bradford, " Probabilities That the
Next Major Accident Occurs Within Prescribed Intervals" (See attached,
Enclosure 3).

|

!

, _
_ _. _ _ , . . _ _ _ _ _
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now regarding the general question of acceptable

schedule and proper course to be followed from this

point in resolving USI A-17, and, more specifically,

regarding whether or not an accelerated approach

should be taken now in that regard.
.

Issue B. Disproportionate Emphasis and Priority Given PRA to The Detriment
.

of eystems Interaction Program

1. Management Policy or Practice

There have been clear indications over the last ~2 years

of significant decrease in emphasis by NRC management on

systems interaction as a licensing-related safety issue

requiring early resolution and warranting priority attention

in its own right. Concurrently, increased emphasis and

high priority has been given to PRA-related

programs / activities that are only of a development nature.

Examples or manifestations of management attitude and practice

in this regard include:
-

,

!

:

abolishment of the Systems Interaction Branch in earlya.

1981, and an accompanying sharp reduction in the number
.

I
.

|

e

_
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.g. j

of NRC technical staff assigned to systems interaction

efforts within NRR (FRA programs and activities within
,

NRR were not similarly affected),

SEE APPENDIX A, AT P. 16-17.

- *b. assignment currently of significantly greater numbers of

NRC technical staff (either full time or part time) in
.

support of PRA-related development type programs and

development activities than are assigned to the

licensing-related USI A-17 effort.

*c. completion, or near-completion, to date of ~15 or more

broad-scope PRA studies at reactor facilities under NRC

cognizance (including both operating reactors and NTOL

plants), whereas not one broad-scope systems interaction

study planned in connection with USI A-17 has yet been

completed at any facility.
.

d. withholding / delay (from October 1981 to present) of NRR |

!

approval for implementation of the important methodology

demonstration phase of the systems interaction program ;

|.

because of (i) cost-benefit concerns, and (ii) lack of

any showing that significant " risk-benefit" was to be I

gained from the systems interaction studies planned in

pursuit of resolution of USI A-17.

IEE APPENDIX A, AT P. 19-21, and P. 24.

_
._ .
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e. protracted effort (from ~0ctober 1981 to present) to

merge the systems interaction program with the NREP

program for cost-benefit advantage, without regard to

adverse effect on the more important licensing-related

objective ( i.e., resolution of USI A-17).

SEE A'PPENDIX A, AT P. 16-21. -

.

f. progressive blurring of the distinction between systems

interaction (a licensing-related USI) and PRA (a

developmental-type activity), and a growing tendency to

f> treatsystemsinteractionasjustasubordinatepartof
| PRA.
|

SEE APPENDIX A, AT P. 22-24.

2. Differing Professional Opinion

a. Under the current system of NRC rules and procedures for

reactor licensing, the syst' ems interaction issue (i.e.,

USI A-17) is a matter that must be addressed in
*

i

determining compliance with existing rules to assure,

!
adequate safety. The same cannot be said regarding

,.NRC's PRA-related programs and acitivities. That is an

_ important distinction that should be taken into account
1 '

| and weighted more heavily in determining the relative
!

., ,

l

I s

'

t

.

' .

'

,_

5- -

{
,;

_ . .

,
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importance and priorities of systems interaction and

PRA-related programs. NRC should continue to pursue

PRA-related development programs intended to improve

understanding of the risks associated with operation of'

reactors. Disproportionate emphasis and priority
.

has been given to PRA, however, in the last ~2 years by

,

NRC management; and this has operated to the serious

detriment of the systems interaction program, and resulted

in inordinate delay in the resolution of USI A-17.

SEE APPENDIX A, AT P. 16-18.

,

*b. Greater emphasis should be given (e.g., in the Safety

Goal Implementation Plan) to the fact that incomplete

treatment of systems interaction is a major potential

source of uncertainty in PRA, and that further study

of the possible need for significant improvement in that

regard (e.g., as planned in the USI A-17 program) must

be completed before final consideration will be given'

to approval for use of PRA in licensing applications

currently proscribed..

*c. Proper balance should be restored with respect to

importance ascribed and priorities given to systems

' interaction and PRA-related programs by NRC management,
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reflecting consideration of the important distinction

between those two major areas of activity, as indicated
|
;. ,

in B.2.a above. Specifically, NRC management should:
; s

assign higher. priority than is currently given to1 o

i programs for resolution of the systems interaction '

. issue, and provide increased management support and
.

~

attention to assure expedited treatment and early
, -

,

.' resolution of the important licensing-related
.

.

^

_ safety.< issue involved,<

.o^ assign greater numbers of NRC technical staff to-

systems interaction work (e.g.,, comparable to staffing

levels dedicated to system's ' interaction work prior to-;

',Apr'i1 1981),
'

revies the effectiveness of the' current organizationalo

setup Within NRR for conduct of systems interaction
'

programs (e.g., consider seriously'a return to the

organizational. structure and alignments in effect at
_

the outset o_f the II.C.3, program).,

; y 9
'

SEE-APPENDIX A, AT P. 8.
.
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*d. Schedules for performance of programs for resolution of |
1

USI A-17 should be established and implemented so as not to

be dependent upon, or subordinate to, PRA-related program

schedules in any way that would delay achievement of

necessary USI A-17 program objectives.
'

SEE APPENDIX A, AT P. 8 AND P. 21.

.

*e. Requirements for cost-benefit analyses should not be

imposed (or applied) in a way that delays excessively, or

interferes with prohibitively, the conduct and timely

completion of programs for resolution of Unresolved Safety

Issues (in this instance, USI A-17).

SEE APPENDIX A, AT P. 21-22.

f. Estimates of risk-benefit to be gained from doing

comprehensive systems interaction analyses, based solely

on extrapolations of current PRA results/ data, cannot be

regarded as accurate or dependable. Since that is the

only basis currently for such estimates, risk-benefit

should not be used at this time as a decision criterion

by management in determining whether or not to approve

systems interaction studies proposed in connection with

the USI A-17 program.

SEE APPENDIX , AT P. 24-26. ')
~

1

-

,

* - , -
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*g. Lack of effective communication of systems interaction

information and perspectives, to all levels of management

and to all cognizant staff (both intra-and-inter office)

may have been an a factor in the development of the

conditions described in preceding Sections A.1 and B.1.

Measures should be taken to assure proper flow of

communications in that regard, and also to assure
.

dissemination of alternative views regarding the state of

development and usefulness of both PRA and systems

interaction analysis methods and techniques. Neither are

so highly-developed or refined that both cannot continue
'

to profit from the free exchange of the full range

of views on the important matters involved.

.

3. Possible Consequences if Differing Professional Opinion is Not

Adopted

*a. If proper balance is not restored with respect to importance

ascribed and priorities assigned to systems interaction

and PRA related programs, and if other specific corrective

! measures are not implemented as indicated in Section A.2 and

B.2 above, further inordinate delay in the resolution _of

USI A-17 will likely result (with possible increased
|

! likelihood of serious accident).

SEE APPENDIX A, AT P. 6-7..,

:

.
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*b. If, in advance of resolution of USI A-17, NRC management
l

|

continues to encourage initiation and performance of

current-state-of-the-art PRAs (i.e. , without comprehensive

systems interaction analyses as an integral part), unnecessary

and excessive costs may result for the licensees or applicants

~ involved when/if the performance of separate comprehensive

systems interaction analyses (and integration of PRA and
.

systems interaction results) later become necessary (as has

happened to PASNY in the case of Indian Point-3).

(See sections 4.c and 4.d below for further development of
.

the point addressed here.)

4. Related Efforts or Other Information Pertinent to Resolution of

Differing Professional Opinions

"a. Comments offered by the ACRS and individual ACRS members

(in the context of review of Safety Goals Policy Statement,

Safety Goal Implementation Plan, and Severe Accidents Policy-

Statement), ( ) regarding treatment in PRA of uncertainties

due to systems interactions and premature acceptance /use of

current PRA methods and results in licensing, should be given

further consideration in the light of all the preceding. The .

i

Committee should be consulted in resolving this differing

professional opinion.

(') 'See ACRS letters dated June 9, 1982; September 15, 1982;-September h
1982; and January-10, 1982.

__ . - -. - - - ..
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*b. Alternative views expressed earlier and separately by
.

Mr. David Rubinstein, RRAB regarding quality or adequacy
.

of current treatment of uncertaint PRA, and uncritical

acceptance of current PRA results are pertinent and

should be considered in the resolution of this differing

professional opinion.

'

*c. Preliminary indications from work being done currently at
-

the Indian Point-3 facility are that great effort and expense
,

will be required to fully factor the results of a broad-scope

systems interaction study for a given' facility into a

full-scope PRA for the same facility, where those two

efforts have been conducted as separate activities (as at

Indian Point-3).

*d. Information submitted recently to the staff on the Indian

Point-3 docket _ indicates that the findings from
'

comprehensive systems interaction' analyses may affect

significantly the results obtained from

current-state-of-the-art PRAs. Results obtained from the

systems interaction evaluation of the Indian Point-3 AFW system,
,

I)PaperdEed2/4/81,"AStatisticiansViewofNRCStatistics".
(See attached Enclosure 4.)

( (') Paper, dated 10/26/81, " Random Thoughts on Uncertainties, Risk Analysis
and' Nuclear Regulation," (Seesattached, Enclosure 5.)i

a, ,- -. - . ~ . . - ., .. , .-- .-.
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when factored into the Indian Point-3 PRA, nearly doubled the

system failure rate for AFW (even after modifications were

made to the plant to improve / remove interactions

identified).I )
'

Corresponding seismic core melt frequency was not found to

change appreciably for the case recomputed; but it should be

,

noted that systems interaction search results for other IP-3

systems (in particular, systems that provide alternate cooling

in the event of AFW system failure) are only now being

separately evaluated in the final phase of the systems

interaction analysis effort, and were not factored into the

recomputation of IP-3 PRA results that was done at this time.

Also, core melt frequency was not recomputed at this time for

the case in which the IP-3 PRA model was modified to include

the AFW systems interactions, but fixes were not made to the

plant to remove / improve interactions found. (That case

would clearly provide the better comparison and more accurate
.

measure of the full impact i.e., " risk-benefit, of systems

interaction analyses on PRA results.)

(1")See PASBY submittal dated 2/7/83, at p. 4-14 of Attachment II.

.

.
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II. Safety Classification Topic
i

Issue C. Insufficient Priority Given to Resolution of Known Safety

Classification Problems

.

1. Management Position or Practice

*a. The use of the safety classification terms
*

" safety-related", " safety grade", and "important to

safety" inconsistently or interchangeably by individual

staff members was recognized as a problem by NRR

management ~2-3 years ago. The immediate problem was

dealt with effettively by issuance of guidance to the

NRR staff in the form of " standard definitions" for the

terms involved (derived directly from the language of the

regulations themselves).(") NRR management has not

acted expeditiously, however, in following up that

action with additional remedial measures that were also

prudently indicated, and which were recommended

specifically,I ) i.e.:

( )SeeMe[os, dated 11/20/81, Denton to All NRR Personnel and Denton to
Mattson, Eisenhut, Vollmer, et al, " Standard Definitions for
Commonly-Used Safety Classification Terms.

(a) See Note, dated 3/18/82, Conran to Coffman, " Comments on Draft Letter
Hanauer to Cooper -NUPPSCO)....and Related Matters";'and attached
routing slip. (See attached - Enclosure 6).

- - -+w-- - - --
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.

o modification of the regulations to more clearly

delineate for all interested and affected parties

the general safety classification definitions that

are already included (diffusely or reconditely) in

- the language of the regulations

o development of more formal and detailed guidance
~

(e.g., Reg. Guides or SRP sections) for use by

licensees / applicants and all NRC staff (not just

NRR), in applying these terms correctly in specific

design and licensing review applications.

*b. Reasons given for not pursuing'more vigorously the

followup measures indicated and recommended were:

o resource availability problems, given the magnitude

of the (projected) effort to develop / issue formal
,

guidance documents,

o NRR guidance, although not distributed officially

outside NRC (and not binding in present form even

if distributed) has been circulated widely (albeit

informally) outside the agency so the staff's

view / position with regard to definition for the terms

involved is widely-known anyway,-

o no safety problems or serious potential safety

problems are known to have_resulted from lack of |

the more formal and detailed guidance recommended,
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the " problem" involved was thought to be simply oro

'

chiefly a " language" problem (i.e., resulting
i

simply from inconsistent or mistaken usage of words

i applied in treating or discussing safety classification
| concepts embodied in the regulations that are for

the most part mutually understood and agreed upon.
.

1

. .

i 2. Differing Professional Opinion

Testimony developed recently in the discussion of safety| a.

classification issues in the Shoreham hearing indicates

clearly now that lack of unambiguous, detailed guidance

regarding the definition and proper application of the

classification term "important to safety" can lead to

confusion and misunderstanding with respect to the

intent of the regulations, and to the development of|

circumstances that appear to have significant potential

adverse safety implications. Specifically, in the
| Shoreham case cited the applicant has interpreted the

term "important to safety" to be equivalent to the term

" safety-related" (as both the staff and the applicant

understand the term " safety-related"), and has applied

that interpretation throughout the design and construction

of their facility.

.

I
9

0

v , w - -e -.a.-,- ,, , . .- ee - --~.
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Under this interpretation the applicant, in effect, does

not acknowledge any requirements under the regulations

for plant features designated by the staff "important

to safety, but not safety-related." Said another way,

the minimum set of safety requirements recognized by the

applicant under this interpretation is considerably smaller

than the minimum set of safety requirements recognized
.

by the staff. Such a fundamental difference of

understanding regarding what is required minimally by

the regulations for adequate safety clearly has

significant potential for adverse safety impact.

The full implications of the situation indicated in the

preceding (particularly in the context of operating

facilities) has not yet been completely sorted out;( ) but

NRC should give high priority now to an effort to do that.

At a minimum the measures recommended below should be

implemented in remedy of the situation indicated.

SEE APPENDIX A, AT P. 30-33.
,

I

(24) See Rebuttal Testimony dated 7/1/82 by J. H. Conran to the Shoreham. ,
,

'ASLB, at p. 6-7. F - < '+* m et 7

'

i
|

[

.
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*c. NRC should give hiaher priority now to implementing

additional (followup) measures recommended previously,

but not yet acted upon, as indicated in C.1.b above.

*d. NRC should complete expeditiously now efforts already;

initiated for development of a listing of structures,

,

systems, and components "important to safety, but not

safety-related" (analogous to the listing of

safety-related things in Reg. Guide 1.29), to facilitate

proper understanding and application of the intent of the

regulations by those who have not previously understood

and applied the term "important to safety" in the same

way as the staff.

*e. NRC should give high priority now to completion of the

joint effort initiated in September 1982 by the staff

and industry to develop a safety classification standard

for endorsement finally by the staff in a Reg. Guide.

This has never been done, and has contributed to the

persistence of this problem for many years.

a

*
i
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION
|
,

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

................................

In the Matter of

LONG ISLAND LIGHTING COMPANY
. (Shoreham Nuclear Power Station,'

; Unit 1) Docket No. 50-322(OL)

.

................................

AFFIDAVIT OF JAMES H. CONRAN.

I, James H. Conran, being duly sworn, depose and state that:

QUALIFICATION OF .'ITNESS

1. I am an employee of the U. S. Nuclear Regulatory Commission (NRC).

My present position is Senior Systems Engineer, Reliability and

Risk Assessment Branch, Division of Safety Technology sithin the

Office of Nuclear Reactor Regulation. A copy of my professional

qualifications is bound into the transcript of the Shoreham
.

Hearing at p. 6538.

,

| APPENDIX A
|
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PURPOSE OF AFFIDAVIT

1. The purpose of this affidavit is to identify for the Board (1) areas in

which I believe that testimony which I provided earlier in the

litigation of Contention 78 requires (or may require) amending and/or

supplementing, and (2) changes that have occurred in facts or

circumstances material to the matters at issue in Contention 7B which

.

give rise to the need for amending and/or supplementing the testimony

involved. The affected testimony falls into two general topic areas,

systems interaction and safety classification..

SYSTEMS INTERACTION TOPIC
-

2. Change to Testimony and General Circumstance Dictating Change

Consistent with the Appeal Board's decision'in North Anna , staff's1

testimoni on systems interaction in the Shoreham hearing included a

discussion of Unresolved Safety Issue A-17, with the specific objective

of demonstrating " justification for operation" of Shoreham despite

pendency of that USI. I was the principal author of the portion of

staff's written testimony covering systems interaction, and was a

principal witness in presenting the staff's position on that issue

befoce the Board. My testimony in that regard was based necessarily on

my understanding, at the times that that testimony was written

1
See ALAB-491J5NRC 245 (1978)

I

.

I
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i

and presented, of the state of the staff's program for resolving USI ,

A-17, and more specifically on my understanding of such parameters as

scope, schedule, priority, and resources allocated to that program.
; ,

These parameters determine the rate of progress and actual results that'

can be achieved, or be reasonably expected, at any given time; they are,t

therefore, important indicators or measures of the adequacy of any USI

program, and of the prospects for timely resolution of the issue
: - '

involved.
,

Despite unfavorable developments that had occurred with respect to these

important parameters in the systems interaction program in the months
F
j preceding the presentation of staff's testimony on Contention 7B in the
:

Shoreham hearing, I had remained hopeful at that point regarding the

ultimate outcome of events in the systems interaction area and regarding'

i the prospects for resolution of USI A-17 on some reasonable and still

9 acceptable schedule. But there has been further decline in the months

since; and the cumulative effect is now such that I can no longer

continue, in good conscience, to support the position that the staff's

systems interaction program provides currently an adequate basis for the

" justification for operation" conclusion required under North Anna, as

| indicated in my earlier testimony.
- .

i

|

t

I,

-;

|

(
.
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3. Background and Baseline At Outset of the Program for Resolution
,

of USI A-17

i

i As alluded to in the preceding, it is necessary to go back in time further

than my participation in the Shoreham hearing last summer to set the
~

background and to establish the baseline against which are drawn my current

judgments regarding the adequacy of staff's systems interaction program. To
,

recount briefly the relevant background, the judgment by staff management

and the Commission that the systems interaction issue is a legitimate safety
1

concern, serious enough to warrant designation as an Unresolved Safety

Concern (i.e, USI A-17), was documented as early as 1977; and a program for

resolution of this issue was initiated in May 1978.3 That initial judgment

and action by NRC management in this regard was reconfirmed and reinforced

in the aftermath of the TMI-2 accident by a strong recommendation of the
i Lessons Learned Task Force * (of which I was a member), and by further action

by staff management and the Commission,5 to strengthen the existing,

on going USI A-17 program. In early 1980, the Commission approved for
,

inclusion in the TMI-2 Action Plan a provision for an augmented and expedited

systems interaction program; and a separate, dedicated organizational unit

(the Systems Interaction Branch) was set up within the Division of Systems

Interaction, NRR to plan and coordinate the conduct of the new, augmented

program. By mid-1980, the new Systems Interaction Branch had developed the

4

.

2 See NUREG-0410
*

8 See NUREG-0510 at p. A-12
,

' 4 See NUREG-0585, Section 3.2 and Recommendation 9

5 See NUREG-0660. Item II.C.3

. . - _ . . , ~ ._
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program plan for the augmented (II.C.3) systems interaction program."

! The expanded program included (i) studies in which staff-developed

i methodologies were to be applied on a trial basis in selected plants

; late in the construction and OL licensing process, and (ii) other

studies, (already committed to by the owners of the Diablo Canyon 1 & 2,
,

| and Indian Point-3 facilities, to be initiated in mid-1980 and -

early-1981, respectively) employing methodologies developed by the '

; utilities involved. The results of all these efforts, taken together,
!

were intended (i) to provide the basis for resolution of USI'A-17, and'

i for the development by the staff of additional requirements and

regulatory guidance for systems interaction studies (if required) for

application to all reactors, within about 2 years, and (ii) to provide
,

useful information and insights to be factored into decisions regarding

implementation df the National Reliability Evaluation Program (NREP).7

:
,

j With the preceding background (by way of further establishing the.
i " baseline" alluded to earlier for current judgments of program adequacy)
1 -

; the decisions and actions taken by staff management and the Commission
:
i to this point in the systems interaction chronology can be characterized

as follows:

x

8 See Memo, dated 11/21/80, Stolz to Rubenstein, " SIB /DSI FY 81 Resource
Projection"

.
,

7 See NUREG-0660, Item II.C.2

|

|

H,

b
'
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; a. Baseline Consideration #1
.

The decisions and actions taken established the systems interaction

program, in a very real sense, as a necessary regulatory activity

1.e., as a USI program 8 which under existing rules must be

addressed in reactor licensing safety evaluations.... (as

. contrasted to other highly desirable programs and activities, such

as probabilistic risk assessment, safety goal development, etc.,
*

also provided for in the TMI-2 Action Plan, but which need not be
.

so addressed)

b. Baseline Consideration #2

The decisions and actions taken indicated clearly that staff

management and the Commission intended timely resolution of this

important issue. The period of time in which it was thought

initially that this could be accomplished was 1-1 years. However, it

was found that the fault tree methodology which had been developed

in the pre-TMI phase of the USI A-17 program was not suitable for
.

general, broader application in systems interaction analysis,
,

:

(as had been counted on)'; so about a year was added to the time

period that had initially been contemplated for program performance,

to allow for search-and-development of possible alternativer

methodologies by the staff. It should be said, however, that

allocation of even ~2 years for resolution of such a complex

udresolved safety issue necessarily implied and, indeed, required

See NUREG 0510, at p. 10, p. 11, and p. 49 (Table 1-Category A definition) |
*

8 See Memo, dated 5/20/80, Angelo to Kniel, " Summary of Meeting with
Sandia...to discuss... Task A-17"

|
|

_ _ _ _ _ _ _ _ _ _ . . _ _ , _ _
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assignment of hg priority, and strong commitment to the USI A-17

program by staff management and the Commission.

c. Baseline Consideraton #3-

With regard to the question implicit in the specification (as in

Baseline Consideration #2, above) of the period of time to be allowed "

(at the outset) for the program to achieve timely resolution of
.

USI A-17 (i.e., How to determine what is reasonable in that regard

in view of the urgency of the matter?), the general concern under-

lying can be stated as follows:

" Things unanalyzed" in the design of reactor plant

systems (e.g., common mode / common cause mechanisms, and the

effects of non-safety component failure) can lead to " things

unexpected" in the operation of reactor facilities (e.g.,

occurrence of unanticipated events, including some serious

enough to be termed accident precursors). And no matter how

well trained or capable reactor operating personnel are (i.e. ,

given some finite unreliability rate in operator actions), if

the " unexpected" happens often enough (and it does, based on

operating experience reports) for lonji enough, the likelihood

of a serious accident (like TMI-2) can become unacceptably

high.

The judgment, then, regarding what is a " reasonable" period of time
. .

to allow for resolution of the systems interaction issue involves
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somehow qualitatively (i) consideration of the rate of occurrence

o'f unexpected events (in particular, serious precursor events) and

(ii) a sense that the time allowed for resolving underlying causes

of such events ought not to exceed some prudent fraction of the
*

" average interval" for occurrence of such events, based on

experience and observation. To say the obvious, that is a very
,

difficult judgment for any individual to make, and should not,

therefore, be left to ad hoc individual judgment. Such a difficult

judgment on such a complex, important safety issue should properly

be evolved (as was done in the series of events leading up to

initiation of the II.C.3 systems interaction program; see Baseline

Consideration #5) through a broad-based consensus forming process.

As a strong corollary, once established in the proper manner (as

described above, and in Baseline Consideration #5), schedules

specified for the resolution of important safety issues (e.g., USI

A-17) ought to be regarded seriously, and ought not to be

overturned or extended significantly except on the basis of an

equivalent process. More specifically, significant extensions

should not be permitted or condoned simply by virtue of default on

performance of the schedule established by consensus.

.

0

|

t s

i
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| d. Baseline Consideration #4

Consistent with the high priority assignment and timely resolution
i'

objective for the augmented, post-TMI systems interaction
J

program (see Baseline Consideration #2 above), although the

II.C.3 program was to be closely coordinated with other programs

(such as IREP18 and NREP11), the schedules for the completion of
. t

,

-i

: studies intended to lead to the resolution of USI A-17 were
,

j established initially so as g to be linked to, or dependent upon,

j IREP/NREP program schedules in anyway that would delay achievement of
'

the necessary USI-related objectives. Further indication of
;

such intent is seen in the fact that the management of the systems'

| interaction program (II.C.3) was established initially separate from
t

{ the management of the IREP (II.C.1) and NREP (II.C.2) programs
1

(i.e. , with the pr,ogram management involved in each case reporting * i
,

j to the Office Director and Executive Director levels through different '

,

} chains of command),
i

'

!

j -
.

e. Baseline Consideration #5

The decisions and actions taken in establishing both the initial

USI A-17 program in 1978, and the augmented, post-TMI systems'
:

! interaction program (II.C.3) in 1980, were taken within the context '

l'
j of an existina, established regulatory structure and process in which

well-established (approved) deterministic criteria and requirements

; de' fine what is adequate safety unless/until changed by due process

.

18 Interim Reliability Evaluation Program (IREP). See NUREG-0660, Item
; II.C.1 ,

11 See NUREG-0660, Item II.C.2 "

' -
.

|
L

__ _ _ _ . _ _ .
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(i.e., the process outlined here). Those decisions and actions

were based broadly on widely-shared qualitative judgments regarding -

the importance of the issue involved and the necessity for prompt

action and timely resolution (see Baseline Consideration #3). The
~

decisions involved were evolved through a highly-visible and open

consensus forming process, which included full opportunity for
,

review internally by cognizant NRC staff and ACRS.

4. Changes in Material Facts or Circumstances Affecting Testimony

Having established in the preceding the background and baseline which

form the basis for my understanding of the staff's system interaction program,

and against which I form judgments regarding its " status" and adequacy
,

of any given point, I identify, in the following, significant changes that

have occurred with respect to these baseline facts and circumstances

which affect my earlier testimony. Some of the changes identified

occurred before my Shoreham testimony, and some after; but all bear

materially on the question of current validity of my earlier * testimony, |

And I believe that all must be considered together to understand fully

my current position in this matter.

I

,
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a. E'xcessive Delay in Resolution of USI A-17

i The most significant deficiency of the current system interaction

program impacting the validity of my earlier testimony is that,

although we are now nearly at the end of the period of time allocated
'

for the resolution of USI A-17, we are nowhere near to achieving
,

resolution of this important safety issue, along the current track

and at the current pace. My optimistic estimate, in that regard,

is that that goal is still 2-3 years off without significant -

reordering of priorities and re-constitution of the II.C.3 program
.i

| along the lines suggested herein. I conclude, therefore, that the

program cannot be regarded or characterized as adequate (specifically
1

in the sense required to be addressed under North Anna; see Baseline3

! Considerations #2 and # 3).

To be somewhat more specific, although notable ,rogress has been'

achieved in the development of promising " candidate" systems

interaction methodologies by the staff (as planned), demonstration

or trial of those methodologies has not yet been done (or even

begun). And while there have been hopeful developments recently

with regard to getting those efforts underway finally (on the basis

of initiatives taken/ supported by the Director, NRR himself), it is

clear that the completion of the demonstration phase of the II.C.3'

|

:

{

:
L
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program will take significantly longer to complete than initially

planned (e.g., perhaps an additional 1-2 years). Also, although

extensive, broad-scope systems interaction search efforts have now

been completed at the Diablo Canyon and Indian Point-3 facilities

using utility-developed methods, it now appeLrs certain (i) that

the planned submittal of unevaluated Indian Point-3 search results

to the staff in late 1982 or early 1983, will now be delayed until
.

late 1983 (due to hearing related considerations and complications),

and (ii) that the final submittal of evaluated Diablo Canyon search

results, which had been expected in late 1982 is now delayed indefinitely

(due to well-known licensing-related difficulties that have arisen

| in that case).

In full view of these circumstances, the prevailing staff view

seems to be to " stay the course"; i.e., continue along the current

track at whatever pace can be achieved to eventual resolution of

USI A-17, whenever that may occur. Under this view the program
'

could be considered adequate currently simply because there is some

systems interaction work currently underway (albeit well behind

schedule), and because there is "no evidence" that drastic measures

must be taken to hasten resolution of the systen interaction

problem. My view, instead, is that there is "no evidence" that the
~

consensus judgments, regarding the seriousness of the safety
,

|

|

!

I

._.
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concern involved and the need for timely resolution (i.e., in the

time period allocated and agreed upon at the outset; see Baseline

Considerations #2 and #3), were that wrong in the first instance.

The decision to delay or extend the schedule for rerolution of USI

A-17 is, by its very nature, a major safety decision and should not

be made by default, or by a few individuals on the ad hoc "no evidence"
,

basis indicated. (See Baseline Consideration #3)

I believe, therefore, that the proper course of action at this

point is (i) to recognize the inadequacy of the current state of

the program, and (ii) to " call the question" for reconsideration,

and submit it to the same decision making process that established

initially the time to be allowed for resolution of USI A-17 (See

Baseline Consideration #5). In that respect, I would favor

strongly this time around a currently-appropriate variation on the

original recommendation made by the Lessons Learned Task Force in

1980 in this regard,18 and the similar recommendation made by ACRS

in January 198213, to wit: Require all licensees and OL applicants

to begin limited systems interaction reviews of their facilities

immediately, using methods now known and documented for use or

" See NUREG-0585, Section 3.2 and Recommendation 9
//#/#1

ta See ACRS_ letter dated 4487'82, " Systems Interactions"; also see ACRS
letter dated 3/9/82, " Report on SI Study for Indian Point -3." *

L _ ---
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trial (even though not completely evaluated at this time). The

reasons for favoring now the more direct and immediate approach are

('i) failur'e to resolve the systems interaction issue
:
'

in the three years that have passed since inception of II.C.3

(or in the five years since USI A-17 was initiated) by employing

! a less direct and immediate approach, and (ii) clear indication

now that licensees do not need to wait on the staff any longer to
i.

develop and demonstrate workable systems interaction methodologies

that can produce safety-beneficial findings and results.

In this regard it is noted that, while the staff (for whatever the

reasons) has not developed and applied workable systems;

; interaction methodologies in the time allotted initially under the

i II.C.3 program, three utilities have done so (i.e., at-Diablo

j Canyon, Indian Point-3, and most recently the Perry facility).

f Although the results of these efforts have not yet been
i

5 fully-evaluated by the utilities involved and reviewed by the

i staff, in several instances on the ba' sis of licensees' own prudent
'

judgment, modifications to facility designs have already resulted

from these system interaction reviews.

! -

!
,

i
r

i

!

!

-

!
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So a broad scale effort involving limited-scope systems interaction

reviews in all operating facilities and NTOL plants could both (i)
i

produce safety beneficial plant specific findings (as has already

been done) and (ii) at the same time provide much more>

expeditiously and extensively actual systems interaction data and
.

information needed by the staff for making final decisions

regarding the possible need for more comprehensive systems -

interaction reviews generically. Suitable arrangements could be

made between the staff and each utility regarding the scope of '

review to be done at each facility, and regarding the choice of

methodology to be applied, (including choice of one of the staff's

candidate methodologies, if mutually agreed).

; As a final point regarding this particular aspect of changes in
4

circumstances that have affected my earlier testimony, it might

seem that the conclusions' drawn at this time in this affidavit,

regarding inadequacy of the program because of failure to resolve
'

USI A-17 on the schedule initially established (i.e., about now),

| could have been drawn as easily 6-8 months ago as now (i.e., during

the preparation and presentation of my earlier Shoreham testimony).H |
Such is not the case. Although (as alluded to in Section 2 above)

!

"See, for example, Transcript of TMI-1 Appeal Board proceeding at p.300, for
for reaction of Appeal Board just to the changes of circumstance outlined!

i for them in the affidavit cited in footnote 19.
1

< .
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there had been enfavorable developments in s we aspects of the

systems interaction prograta in the months preceding my

participation in the hearing (described in further detail in

Section 4.b following), the program in other important aspects was

sho a c significant progress and results. For example (i) the

- Indian Point-3 systems interaction program plan was approved in

early March 1982, and was underway and proceeding very well by
.

early April, (ii) the matrix-based dependency analysis methodology

development effort was launched in late Spring 1982, and (iii)
s,

prospects were very bright' fo the staff receiving extensive actual

systeins interaction review results from both Diablo Canyon

and Indian Point-3 by late 1982. Additionally, there seemed to be

real hope of getting the badly-lagging methodology demonstration

phaseofti)eprogrambackontrackandmovingasaresultofa-

.

development thri, occurced in early May 1982. At that time, there

came dow.'from the Chairman's office a request for a briefing on

the status of the system interaction program. I interpreted this

,as a hopeful sign because it indicated a show of interest,
,

initiatino at'the Commission level, in the state of the program;
N, -

; and it"seen,ed i. very raal possibility that this timely show of
y 1%-

.

- y interest from that level 'could result in a turning point,
_ ., .

s>

Q; tip*cially for the meth dology demonstration program which was
,

_ ,

~ S
slagging at that point. , , 'y

,
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So it can be seen, I believe, that at the time of my involvement

and participation in the Shoreham hearing there were still a number

of reasons to support the (hopeful) view that the staff's system

interaction program, although experiencing Jose serious difficulty,
i

|
| was still adequate at that point.
i

{

|
.

b. De-emphasis on Systems Interaction Program Objective
,

In March 1981, the Systems Interaction Branch (SIB) of the

} Division of Safety Integration (DSI) was abolished, and all
.

but two of the nine SIB professionals working on systems
;

interaction were assigned to other licensing-related

activities within NRR. I was one of the two remaining former
i

SIB members who were transferred to the Reliability and Risk

Assessment Branch (RRA8) of the Division fo Safety Technology

(DST) to try to continue the II.C.3 systems interaction
4

; program. RRAB is the organizational unit within NRR with lead '

responsibility for PRA-related activities, such as NREP.
1

;

The most obvious thing that can be said regarding this
,

; development is that, insofar as organizational " stature" and

allocation of resources reflect the real importance ascribed.

I

; and priority assigned to a given project / activity in the minds

of NRC management, this development indicated a significant
,

; decrease in the perceived importance of systems interaction

,

i
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|

issue on their part, and correspondingly in the " effective"

priority assigned- to the program for resniving that issue.

Concerns along these lines were expressed by me and other

systems interaction staff to both SIB /DSI and RRAB/ DST .

management at the time. And it was apparently also in this

same vein that the TMI-1 Hearing Board raised questions

regarding the motivation for, an'd possible effects of, this |-

action.35 All were reassured that.any concerns in this regard |
were misplaced.

Despite such, reassurances and t!:a assuirred good intentions

underly'ng them, the effects of that= action ultimately provedi

detrimental, as feared. Beginning at, that point (gradually at

-first, but more noticeably as months passed) there began to
- .t

oe'velop in the management-:of tb9 systems interaction program

at all levels within'NRR'a noticable lack of emphasis on the

completion of, she II.C' 3 ystess interaction program (and.

'

>..

- resolution of A-17) on the brasis and schedule estdlished at

the outset of that program.
-

- . ,

>'
.,

,

,.|'
_

F ,[

* '
. ;

n . .; '

_.

15 THI-1 Hearing Transcript at 15,615-15.629 |
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(

More and more with time, the new organization seemed to lose

sight of the fact that both the need and schedule for timely
.

1

r'esolution of USI A-17 had been established at the outset by a

broad consensus, based on the widely-shared judgment that the

seriousness of the safety concern involved warranted an

i expeditious effort to resolve it. By contrast, at the same
l

time that this apparent decline of emphasis and sense of
.

2

urgency was occurring with respect to the systems interaction
'

concern, increased visible emphasis was placed by staff

management, and even the Commission, on PRA-related programs

and activities. (e.g., quantitative safey goal development).

It is in this respect that it simply must be said, at this point,

that what has resulted is an inappropriate imbalance with regard

to the importance being placed by RRAB/ DST and NRR management

currently on what is essentially " nice" (i*.e., PRA-related activities)

as compared to what must still be regarded, under existing rules and

established procedures for reactor licensing, as "necessary"
.

(i.e., programs for resolution of USI A-17).

These changes in attitudes on the part of management towards

the importance, urgency, and priority of the system

interaction concern are a major factor in rv judgments_

of the adequacy of_the systems interaction program currently,

; particularly with respect to prospects for resolution of USI A-17
|
t

I .

|
|

- . _
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,

at any reasonable time in the future, without a significant

reordering of priorities and program redirection.

(See Basel.ine Considerations #1, #2, #3, and #5).

.

The following specific examples are illustrative of the

preceding general observations, I believe:

(1) Withholding / Delay of Final Approval for Implementation

of Systems Interaction Methodology Demonstration

In October 1981, approval was given by DST to a proposal for
'

initiation of the methodology demonstration phase of the

II.C.3 program. In this proposal, approval by NRR was

requested regarding final selection of the NTOL pilot

plants in which candidate systems interaction

methodologies were to be tested.18 No action was taken

(either approval or denial) by NRR at that time; and the

effort stalled at that point, apparently over concerns

that developed in connection with cost-benefit estimates

required for the expected review'by the Committee for the

1"See Memo, 10/28/81, Murley to Denton, " Implementation of Systems
Intepection Interim Guidance".

i
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Review of Generic Requirements (CRGR) of any NRR approval

action on this proposal. In February 1982, however, in a

letter from Mr. Dircks to ACRS (which required

concurrence by NRR)17 it was noted that "...the staff
|

proposes to begin soon with reviews of four NTOL plants

using two methodologies ..." That seemed surely to

indicate some movement toward final approval of the

proposal to initiate the studies described to the ACRS.

However, more weeks passed with no final action on the

request.

Meanwhile, (as also noted in the letter to ACRS), RRAB

and DST management began considering various options for

combining the systems interaction program with an already

envisioned NREP/SEP combined review program. At this

point still, the emphasis was said to be on expediting'

the resolution of USI A-17, as well as achieving

cost-benefit advantages (to help in gaining
'

acceptance / approval from (CRGR), by combining

unnecessarily duplicative aspects of the three programs

2'SeeLetterdated2,(21/90,DirckstoShewmon,"SystemsInteractions"
2 oz/sz

|
.

.
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done separately). Apparently the promise seen by NRR in

this approach was great enough that NRR approval of the

October 1981 DST proposal on initiaiton of the NTOL pilot

plant methodology effort was delayed again, while the

combined program idea was developed and explored further.

That process has continued since;is but to date no final j

approval has been given by NRR for implementation of g

methodology demonstration studies under any option. In-

the process, however, the initially proposed NT0L pilot

plant alternative, approved by DST in October 1981 was |
discarded altogether. (I first learned that this was

official in August 1982; a statement in this regard was

inserted into an affidavit that I was preparing to the

TMI-1 Appeal Board 18 in response to their request for a |
report on the status of the II.C.3 System interaction

programs). As a final comment, it is noted pointedly

that the notion of expediting the resolution of USI A-17
_

and achieving cost-benefit advantages by combining the |
~

program for resolution of USI A-17 with planned |
'

PRA-related programs did not work out well in any

respect. I believe the basic error involved was in

RRA8, DST and NRR management (i) not taking a more

18See, for example, Memo' dated 9/16/82, Ernst to Miraglia, " Revised CRGR | 1

Letter SEP Phase III/NREP", and Enclosures 1 & 2.

l'See Affidavit dated 8/6/82, James H. Conran to TMI-1 Appeal Board. |

- . .
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.

aggressive posture with CRGR in presenting the II.C.3

related program proposal on its own merits, i.e., as a

necessary program for timely resolution of a USI, and

(ii) not resisting the post-facto imposition of a

cost-benefit criterion in a way that delayed

excessively the progress of that necessary program. (See

Baseline Considerations #1, #2, #3, #4, and #5). -

|
(2) Systems Interaction Analysis "Just a Part of PRA"

Even before being transferred to RRAB, I had begun to

explore, in the context of my review of the Program Plan

for the Indian Point-3 Systems Interaction Study the ~

so-called systems interaction /PRA " interface", to try to

understand better the relationship between the PRA which

was already being performed (during 1980 - 1981) at the-

Indian Point facility and the proposed systems

interaction study proposed at Indian Point-3.28 As a
'

result of my study of the interface question, I

concluded, that the inter-system dependency information

developed in a systems. interaction analysis is importantr

i

2'See Shoreham Hearing Transcript, at p. 7534.
|

|

.~

i
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in assuring the accuracy of PRA results; to such degree,

in fact, that systems interaction analysis must be regarded

logically as a prerequisite to PRA.21 (ACRS also made a | |

similar observation in January 1982).22 In documenting my |
conclusions in this regard, and in discussing this matter

with RRAB and DST management, however, I took great pains to'

point out even more importantly that systems interaction

analysis has inherent value completely aside and apart from

PRA; because its results can be used readily and effectively

to improve safety (in the context of the cu: rent " deterministic"

licensing approach), even if PRA is never done.

I objected explicitly to the tendency that I saw within

the organization to think of system interaction analysis

as "just a part of PRA," because that tends to

subordinate systems interaction analysis (a "necessary"

program under existing rules and established procedures

for reactor licensing, for resolution of USI A-17) to

PRA-related programs and objectives (which do not have

21See " Meeting Summary and Status Report" for July 24, 1981 ..." by |
J. H.~ Conran, at p. 3-4.

22ACRS Letter, dated 1/8/82, " Systems Interaction" |

!

I
.

|

.

.
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|

that "necessary" aspect to them in the established

system). The culmination of this tendency manifested

itself, I believe, in the abortive efforts (described in

4.b (i) above) to combine the II.C.3 systems interaction
1

program methodology demonstration studies with NREP,

without regard to the impact on the schedule for timely |
-

resolution of USI A-17. (See Baseline Considerations #1,

#2, and #4)

(3) Use of Unreviewed Risk-Based Decision Criterion

Another manifestation of the "way of thinking" addressed

in 4.b(2) above, is the informal, ad hoc use of an

unreviewed risk-based decision criterion in deciding

important aspects of the USI A-17 program performance.

It appears that this practice figured, at least partly,.

in the decision to withhold final approval on

implementation of the methodology demonstration phase of

the II.C.3 program. A partial basis cit'ed recently for

withholding final approval in that instance was that the

systems interaction staff,had not shown that the " risk

| benefit" to be gained by doing systems interaction

analyses would be significant enough to justify'the

effort and expense of trying. Such reasoning amounts to
I

j overturning, without due process, a major safety decision

L

'

_ _
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1

|
|
I

made previously, on the basis of widely-share qualitative

judgments, by post-facto application of an unestablished,

quantitative risk-based criterion, (See Baseline

Consideration #5). It is questionable also on the basis of
l

the following considerations: 1

|

o Inadequate treatment of common-c..sa 'ailure is
-

,

an acknowledged major source of uncertainty in |
1

quantitative estimates of risk based on current

probabilistic risk analysis methods,*

o Systems interaction study is to a very great extent

the pursuit of efficient methods to treat

cemprehensively and effectively common-cause or

dependent failure.

o The use, therefore, of quantitative risk estimates

based (necessarily) on current risk analysis methods

(flawed as they are by uncertainties arising from

inadequate treatment of common-cause or dependent

failure), as a basis for deciding to delay or halt

system interaction studies that could eliminate or

reduce significantly such uncertainties, seems at,

best self-defeating, and at worst questionable

logically.
.

'
.

-

t
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Said another way, USI A-17 must be resolved before either

(i) the current deterministic licensing basis and

process, or (ii) PRA and quantitative safety goals, can

be applied with the improved confidence sought in reactor

licensing today (because they are both " flawed" by the

same source of uncertainty, i.e. common-cause or ~

dependent failure. So we should get on with it. What we
.

need now as before is an adequate program to address this

" joint" problem expeditiously and effectively.

I
c. Shoreham Specific Considerations

'

It should be said that any concern regarding the adequacy of

the staff's generic systems interaction program has added
.

significance in the Shoreham case. It must be recalled that

LILCO has taken the position that the PRA that has been

performed at the Shoreham facility has, in effect, resolved

USI A-17. It seems fair to conclude, therefore, that if the
~

staff does not effectively pursue timely resolution of USI A-17

through its II.C.3 systems interaction program, the concern |
| involved is not likely to be pursued further by positive
!

dedicated programs by LILCO.

There is, further, another possible synergistic-type

consideration arising from LILCO's position on the safety

.

:
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classification and safety classification terminology matter at

issue between staff and LILCO (addressed in following sections

of this affidavit). It is now clear that LILCO truly does not

understand what is required minimally for safety, in the same

way the staff (and the regulations) construe that phase.

LILCO's position in that matter makes it less clear, then, whether

systems interactions concerns have been treated adequately at

Shoreham. For example, it may be that the difference between

the positions of LILCO and the staff, regarding the claim that

the Shoreham PRA resolves satisfactorily (for Shoreham) the

systems interaction concern, der'ves from this fundamental |
difference in unders'tanding of what is required minimally for

safety (i.e., "How little, actually, is enough?") rather than from

theoretical, matters-of-degree type arguments regarding the |
question "How far beyond what-is-required is enough?" (as

seemed to be suggested in the discussions at the hearing .

regarding depen'dency analysis and walkdowns in the Shoreham

PRA)28 This question would seem to bear heavily on the -|
determination of whether LILCO has satisfied what is required

under North Anna, regarding USI A-17, especially in thisI

situation where the staff's " contribution" in that regard is

|. chiled into question.

88See Shoreham hearing transcript.at p.6653, p.7500, p.7634 and p.7847 |
L i
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SAFETY CLASSIFICATION TOPIC

6. General Statement of Amendment to Testimony

At the time of my participation in the Shoreham hearing, it was not -

clear to me, as it is now,( with more time to consider thoroughly all of

the testimony of Applicant's witnesses, and its full implications) that
'

LILCO truly does not understand what is required minimally for safety by

NRC under the regulations (i.e. , what is considered necessary and I

sufficient to provide reasonable assurance of no undue risk to the

health and safety of the public in the operation of a facility). Coming

to the discussions of these matters in the hearing with the background

described extensively in my testimony, I was predisposed to think of

the defect in Applicant's stated position regarding the safety

classification term "Important to Safety" as simply a " language

problem". That is to say, at bottom, I believed that, although wee

subscribed to a different set of words to describe them, both the staff |
and Applicant understood in basically the same way the fundamental

safety concepts underlying the terms "Important to Safety" and

" Safety-Related" (as the staff apply those terms). Considerable effort

was made by counsels for the staff and Applicant, while Contention 7B

was being argued, to work out what were perceived as resolvable language |
differences (as contrasted to fundmental lack of mutual understandingi

;.

:

! *

;

.
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regarding what is required minimally for safety). I participated in

those efforts, and upon several occasions responded to cross-examination

by counsel for Applicant in that context and spirit, suggesting that we

may have achieved near-meeting of the minds by the end of argument of

Contention 78. I recognize now, that we are, in fact, not near a

meeting of the minds on the very important fundamental safety concept at

root in this matter. As a general statement of amendment, therefore.

.

regarding my testimony in that respect, it should be said that, to the

extent that the Board or Parties might rely on such statements

regarding " meeting of the minds" in my hearing testimony to determine

outcome on Contention 78, they should not do so.

7. Basis for Amendment of Testimony

The further understanding that I have developed in this regard is based

on the following:

opportunity to consider longer and review more thoroughly thea.

testimony of Applicant's witnesses,

b. involvement in the review of recent proposals by LILCO to the staff

for resolving differences left outstanding at the end of argument

of the safety classification and safety classification terminology
|

issue in the hearing, particularly regarding non-safety Q.A.

c. synergistic consiceration of a) and b).

In thatIcontext I was struck by how little movement could be seen in

LILCO's six month old differences with the staff on these matters.
.

9
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With a license at stake, and that long to think about and work on it,

it seemed remarkable to me that there would not have been more substantive
; i
! effort on LILCO's part to develop or promote improved mutual understanding
' on what I had thought were only language differences. The staff, for

example, has continued the effort to develop a listing of "Important to

Safety" structures, systems and components; and, recently, a draft

report containing preliminary results of that effort has become ;

;

available. '

4

In pondering these questions further, I carefully reviewed the

testimony of Applicant's witnesses again (in particular, testimony

at p. 5425-5449 of the Shoreham hearing transcript), in which staff

counsel sought to establish by cross-examination equivalency between

staff's and Applicant's understanding of the fundamental

safety-concepts involved, even though the language applied was

different. In that review, I finally recognized that,in responding

i to counsel's questions, Applicant's witnesses invariably couched

their responses in a way that acknowledged some safety relevance to

the specific examples provided by counsel of things "Important to

Safety, but not Safety-Related'', but carefully avoided acknowledgement

or recognition that such items had enough safety relevance or

importance to number them among that category of things required

minimally for safety by the regulations.

.
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8. Implications of Amendment to Testimony

Having come to this realization and fuller understanding of these

matters, I beli. eve the full implications of this can be summarized as

follows:

*

a. The concerns that occupied me chiefly at the time of the hearing

focused most heavily on the implications of language differences,
.

(i) with respect to impact on staff's ability to rely on

Applicant's affidavits in the audit review context, thus

complicating significantly (if not prohibitively) staff's ability to

come to a finding of " reasonable assurance..." through the usual,

established audit review process, and, (ii) with respect to possible

impact on staff's ability to obtain information required for its

regulatory function during operation of Shoreham, as contemplated

under Part 21 (because the Applicant might not realize that he had

to report information regarding failure of some component which he

did not " call" Important to Safety, but staff did).

b. My concern at this point is more serious, however. I no longer

believe that our differences involve only a language problem

to be sorted out mechanically. There now appears to be a

substantive defect in Applicant"s true understanding of what

is really required minimally to protect public health and

safety. A language problem could be remedied simply by

imposition of a definition; (or possibly even by a much more

;

_.
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complicated alternative scheme proposed by LILCO). But

: understanding of the fundamental safety concepts underlying

the usage of the term "Important to Safety" in the regulations

cannot be imposed, (as for example by a condition M license).

Understanding must be developed, and demonstrated, I
I

believe.

| .

Therefore, I believe that a condition for (i.e., prerequisite

to) a license in this case should be development by LILCO of a
l

listing of "Important to Safety" structures, systems and

components for Shoreham, as a vehicle and means for developing

and demonstrating the requisite understanding of what is

required minimally for safety in the operation of Shoreham.
! In the construction and design phase, the very detailed SRP
l
'

and Regulatory Guide information -can perhaps provide a " safety

net" or " backstop", to mitigate serious misunderstandings

regarding staff's (and the regulations') safety classification

terms. However, in the operation of a facility there is
|
| little that would act effectively in a similar way (i.e., as a

backstop), either in the regulations, or in staff's procedures

and activities. There must be understanding of what is.

necessary minimally for safety as a prerequisite for safe

operation. And because Applicant's understanding in that

regard is so clearly called into question, by their own

e

. ._ ,_. . , -. _.4- .
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testimony, I believe there should be demonstration of remedy

before licensing. The staff's preliminary (draft) listing of

structures, system and components "Important to Safety"

(referred to above) could be used as th'e starting point of an

effort to do that, and could enable completion of such
'

effort on a basis that would not have to interfere with

licensing schedule.
,

.
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C. Need for Additional Testimony

Mr. Conran's February 9,1983 affidavit, if received in evidence,

will significantly modify evidence proffered by the Staff in support of

its position in the proceeding. Fairness requires that the Staff be

pennitted the opportunity to supplement the record directly affected by
.

*
Mr. Conran's modification of his position. The Staff is prepared to

offer additional testimony ori each of the two sub.iocts addressed by.

Mr. Conran's affidavit. The receipt in evidence of this additional

testimony is in the interest of a full and fair hearing record upon

which a decision can be made. The Staff proposes to offer this

testimony by affidavit.

1. Systems interaction (A-17) -

The Staff is preparing additional testimony. on the sub.iects of the

status and progress of the Staff's program in support of unresolved

safety issue A-17 and the basis for the Staff's position that Shoreham

can be operated safely despite the pendency of unresolved safety issue

A-17. That testimony will be sponsored by Ashok C. Thadani, Branch

Chief of the Reliability and Risk Assessment Branch, and Franklin D.

! Coffman, Section Leader of the Systems. Interaction Section within the

Reliability and Risk Assessment Branch. The principal points of that

testimony are expected to be as follows:

1. the Staff's current licensing requirements provide reasonable
assurance of no undue risk to public health and safety from
potential adverse systems interactions;

2. unresolved safety issue A-17 is confirmatory in nature;

3. the Staff's program on A-17 is progressing satisfactorily
toward resolution;

4 no plant-specific systems 1*nteraction analyses are or should
tie required until completion of the Staff's program detennines
whether they are necessary and justified.

ENCLOSURE 2

, _ __ _ .. __ . .. __. . . __
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MEMORANDUM FOR: Comissioner Bradford

hTHRU: Roger H. Moore, Chief. Applied Statistics Branch, MPA
Norman M. Haller, Director, MPA
Lee V. Gossick, Executive Director for Operations'

FROMi David Rubinstein, Applied Statistics Branch, MPA
. .

SUSJECT: PROBABILITIES THAT THE NEXT MAJOR ACCIDENT OCCURS
k'ITHIN PRESCRIBED INTERVALS

Apparently your request of January 31, 1979, to Saul Levine and John
Austin for "the correct way to state the statistical significance
of .. 400 reactor years of operation without inajor accident" has
received fairly widespread attention in the. Commission. I believe
most of the concerned persons addressed this problem in terms of
upper confidence limits for the rate of a major accident or from the
point of view of hypothesis testing. An alternative way of addressing
this prcblem is through a prediction interval. As used here the
prediction interval focuses on the next major accident.. It puts an
upper beund on the probability that the next major accident will occur
withir. a specified number of reactor years. Alternatively, it will
give a 1cuer bound of the probability that the next major accident
will occur after a specified number of reactor years. On the basis
of some assumptions discussed below we may say for example:

a) The probability is less than .5 that the next (i.e., the first)
major accident occurs within the next 400 reactor years.

b) The probability is less than ,.05 that the next major accident :
'occurs in the next 21 reactor years.
|-

c). The probability is larger than .5 that the next major accident
will occur after the next 400 reactor years. This is equivalent
tostatament-(a).

The column herded by. I in Table 1 and the graph with the triangles in
Figure 'l give moie detailed results of the prediction interval method. |

- The results are-given for both reactor years and time expressed in !
'

calendar years;'a calendar year is taken equivalent to 70 reactor years.
: At present there are approximately 70 cc:renercial operating reactors.

I

i I

)
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The results suggest perhaps unwarranted pessimism because of

| a) conservative features in the analysis
| .

b) large statistical variability of times to first (or next) major
I accident

c) lack of engineering considerations.
1

The prediction intervals are derived under the assumptions that major |
| accidents occur as a Poisson process; i.e., at a constant rate and

independently. These assumptions provide perhaps a reasonable
approximation; however, this is not readily demonstrated. The pre- -

'

diction interval as used here does have one conservative feature in
'

that it " equates" the time to the first major accident with the time
cumulated to date without major failure. My gut feeling is that
this conservatism is likely to outweigh possible non-conservatisms
in the assumptions. [I also see the possibility of obtaining more
assurance based on somewhat plausible speculation about such matters
as early high failure rates (often called infant mortalities) or
relative occurrence rates of subclasses of accidents. Careful and
detailed examination of existing failure data might provide support

| for such speculation.]

On the basis of the simplistic assu=ption of a Poisson process one
car) readily compute the probability distribution of the time to the
next' major accident for any specified value of the occurrence rate ofa

! major accidents. [Incontrastthemethodofprediction' intervals
does no't require knowledge or postulation of the value of occurrence
rates to make' probability or confidence statements about the waiting

i time to the first occurrence.] Table 1 and Figure 1 also provide
' probabilities relating to the waiting times to the next major

accident for the major accident rates listed below:

A) One per 170 react; years; this corresponds to the 90% upper.
confidence limit based on 400 reactor years with no major
accident.

+

B) One per 580 reactor years; this corresponds to the 50% upper;

' confidence limit based on 400 reactor years with no major
accident.

:

! C) One per 4,000 feactor years; this is an approximate amalgam of
k' ASH-1400 and other " upper bounds", and the 50% upper confidence
limit based on about 2,,800 reactor years without major accident, i

Some persons c.ake claims of from 2,500 to 3,000 relevant (in some '

'sense) reactor years free from major accidents.
,

l
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D) One per 1,000,000 reactor years; this has been included here
as some sort of holy grail.

In line with your request, I took a very pragmatic approach and|

deliberately played down the theoretical aspects. I shall be happy
to try to clarify them if you so desire; in particular, the precise
interpretation of prediction intervals. I am appending a brief
mathematical derivation in case mathematically inclined persons
will read this memo.

,

One can duplicate similar computations for the time to the second
major failure, third major failure, etc. To some persons the

' pictur.e for later. major accidents might appear somewhat .less alarm-
ing. Again if you have interest in such computations, the Applied
Statistics Branch can provide these.

% CL E CS W N . $ b h
David Rubinstein
Applied Statistics Branch
Division of Technical Support
Office of Management and

Program Analysis

cc: -Chairman Hendrie
Co=issioner Gilinsky

,

Cc=issioner Kennedy
Co = issioner Ahearne
Lee R. Abramson
Dan Lurie
Susan B. Young -

Saul Levine
John Austin

,

_
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LEGEND TO TABLE 1

!

Probabilities that the Next Major Accident Occurs Within Prescribed
Intervals

t is time expressed in either reactor years or calendar years.

P(Y < t) is the probability that the next major. accident occurs at
or before time t.

~

Column I gives upper bounds for P(Y < t) as obtained by the prediction
interval method on the basis of 400 reactor years free from major
accidents.,

| Columns A, B, C, and D give exact values for P(Y $ t) for given occurrence
rates of major accidents as explained on pages 2 and 3.

e is the reciprocal of the failure rates used in columns A, B, C, and D.
It is also the mean time between major accidents.

LEGEND TO FIGURE 1
.

Prc5 abilities that the'Next Major Accident Occurs Within Prescribed
Intervais

,

The time scale in reactor years is given on the bottom and in calendar
years on top. These scales are locarithmic anci scientific riotation is

} used for the larce numbers; thus 5[4) is 5 x 10'' = 50,000.

The graphs are plots of P(Y 1 t) against the P scale on the right.,

The Q scale gives the complementary probability 1 - P = P(Y > t).
Both scales express probabilities in percent;'neither scale Ts linear.

L T,he graph passing through the triangles (6) refers to the prediction
L interval. The other graphs are: + for . case A(e = 170); X for case
! 2(i = 580); O for case C(e = 4,000); and forcastD(e= 1,000,000).
-

!
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TA3LE'1

PR03ABII.ITIES THAT THE riEXT P.MOR ACCIDENT OCCURS WITHIN PRESCRIBED INTERVALS

t t P(Y < t)

3I1CT02 CALZ5D12 I A 3- C D
IEAli YIAES e 170 560 4000 1000000

1 01 0.002 0.006 0.002 0.000 0.000,

2. . 03 0.005 0.012 0.003 0.000 0.'000
5. . 07 0.012 0.029 0.009 0.001 06000

e 10. .14 0.024 0.057 d.017 0.002 0.000
20. .29 0.048 0.111 0.034 0.005 0.000
50. .71 0.111 0.255 0.083 0.012 0.000

.

100. 1.4 0.200 0.445 0.159 0.025 0.000
200. 2.9 0.333 0.692 0.293 0.049 0.000
500. 7.i 0.556 0.947 0.580 0.118 0.000

100.0. 14. 0.714 0.997 0.823 0.221 0.001
2000. 29. 0.833 1.000 0.969 0.393 0.002
5000 71 0.926 1.000 1.000 0.713 0.005

4

10030. 140. 0.962 1.000 1.000 0.918 0.010
20000 280 0.980 1.000 1.000 0.993 0.020
'5 0000. 710. 0.992 1.000 1.000 1.000 0.049

10 0000. 1400. 0.996 1.000 1.000 1.000 0.095
200000. 2800, 0.996 1.000 1.000 1.000 0.181
500000. 7100. 0.999 1.000 1.000 1.000 0.393

1000000,- 14000 1.000 1.000 1.000 1.000 0.632
2000000. 28000. 1.000 1.000 1.000 1.000 0.865
5000000. 71000. 1.000 1.000 1.000 1.000 0.993

.

t

,

!

,
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Mathe t-ical Derivation

The prediction interval based on accident free observation time

resembles Laplace's Law of Succession. However, the follct.-ng

derivation is independent of the Law of Succession.

Assum;: tion: Major accidents occur as Poisson sequence with parameter A.=

,

Definitions: 1) t is an arbitrary exposure time to risk of majoro

accidents.

2) X()) is the time to the first major accident. Note

that X()) may be smaller or larger than t .o

3) X* = min [t . X(3)] .o

4) Y = X(t ) is the waiting time to the next majoro

accident starting from t .
o

Theorem: Fork >0.P[Y 1 kX*] 1 , k I*
1

Proof: From the assumption of a Poisson process it follows

that Y is independent of X*. For positive k the

probability

P[Y 1 kX*] = f" P[X* > y/k]'Aexp(- ly)dy

'

if"P[U>y/k]lexp(-ly)dy,_

i

where U is a random variable exponentially . distributed

with parameter A. Note that X* 1 (3). Also,X

*

f P[U > y/k] Aexp(- Ay)dy = P['O > Y/k] = P[Y/U s k) ._

- .. .. - . .- .. - ._
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Since Y/U has an F distribution with 2 ind 2 degrees

is f(t) = (1 + t)-2of freedom and the density of F2,2 ,

it follows that

(I)P[Y < kX*] < 1 k 1*_

|
'

!

I
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MEMOPANDUM FDR: Those on Attached List
'

FROM: David Rubinstein
' '

Applied Statistics Branch

.

Office of Management sad Prograra Analysis

SUBJECT: A STATISTICMN'S VIEW 0F NRC STATISTICS - A PRESENTATION''

TO THE- ASA ADVISORT COMMITTEE ON NUCLEAR RESEARCH
,

'

:

The enclosed tr'anscript of my talk to. the ASA Ad Hoc Committe' on Nuclear
,

~

Research might be [o'f; interest to you. '

. :.. n *

'rEEN 'hE.h*n.
-

David Rubinstein
' Applied Statistics Branch

'- Office of Ma'nagement' and Program Analys,is
'

; En:lesure: -

As stated \
'

s

cc: .See attached list '
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, A STATISTICIAN'S VIEW OF'NRC STATISTICS *

1

MR. RUBINSTEIN: Since Carl started to talk about where I fit in, let me say |

that I belong to the Appited Statistics Branch which is the central consulting
group on statistical problems, serving all of NRC. kre are not part of the risk
assessment group, and we have been relatively lititle involved in , risk
assessment. Sometimes we get involved either because we push our noses

)

into it and occasionally because we are asked to. |
|
,

As I was listening to the various speakers. I wanted to change sqy speech, I,

but I sort of-gave up. I may repeat curta.in things which other speakers
bayeyaid. Please forgive me for that. _.

,;
_~

.

.

, I should like tn start.on an upbeat note. There have been improvements
: , , . . ~

>;f , 'inyRC'uses" of stjatistics. ;I seem to sense' a, refreshing quickening of pace; ;
~ ' ~ itt this meet'.tig and'at a meeting'1'st rannth on risk assessment. I noticed 'a<

/ //,

e rraich nore cr.o.wcera for the subleties of statistical problems and much more
-

-,: recogrN. tion and cckno;wledgrycnt That tKpast perfomance has been less-
,

. - ~

i
-~

J/ thgn perfect. This fquickening of pace, might be called acceleration -- I
''' should likeito call 'It'"a jeH:hIn'comMn spersch'a jerk is a sudden

fe . ' change in (Oce or accela'rittion[ Engineers ,use the word " jerk" or " jerk"

?" ~ ^

One might speculateJunction" to denote the derivative of accelerations
[ (bat th3 cyrreEt large dicd-okthe jerk funclica is caused by anticipation

_ mj of theludment yjich yoc/tre going ;to pass. Regardless of the merit of
~

:
+ . ..-

q 1,1this speculatitir,3the very-fsct. that NFC has.jnvited you to look over its
,

J shoulder is an extremely good, omen. I 9m confident that your advice and

guidance wil.lJc1hto keep the jerk, and perhaps the jerk of the jerk,
positive fer considerab7.e time to come.'

- y
~: ;e

,, " ~ "k;" (Laughter) s -

< %'
,

J, | f,f'
_

.

%, , ,
A review of, statistics at NRC is'an' ambitious undertaking I cannot do

,

'

justict 1;o. It covers a consider'able time span; it covers many practitioners
, ~,r , -

at NRC as wr)1Js practition$rlieutside of-NRC. The latter include. groupss. >m . 2
-

r ;% Stirking unde'r contract to NRC,.as.well'as er.ployees of vendors and licensees
+

.
r w e m,.

r% . / Tno are required to demonstrate:ssee aspect of perfomance or safety. Oftse
' 9

wy*WRC licensing does rely'on afialys~es perfomed by outsiders.
y y" .

,

'/ -

+,4%n % 4 ,f. %AM *
, , , _

r > s e-Q. .s

'(70fVyj, pan edited 35ensuript of a filk gihen by David Rubinstein on Nov. 7,1980 fa.

kashington, D;CG to thtA!E{American Statistical Association) Ad Noc Committee' '
1j, g

m 7on Nuclear Anguistory Research.
,a r :s 7y *yL "c

-
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Despite the introductory and sincere upbeat note, there is still much room for
improvement in NRC's statistical applications. I shall deal in a broad brush
fashion with some of the troublesome issues. I want to emphasize the word
broad brush; NRC statistics is not a simple monolith. I indicated already
evolution over time and that statistics is practiced in one fom or another

-

by many individuals within and outside NRC. Obviously the various individuals

and groups do not perform unifomly well, nor does each perfom unifomly well
.

in all instances.

Despite diversity of application and quality, some deficiencies can be found
rather frequently in statistical applications in the nuclear field. First I
shall speculate on why there are rather Trequent shortcomings, and then discuss

some of the specific issues, and finally end with some more or less philosophical
questions.

I believe that the penetration of the AEC and NRC by statisticians has been
minimal and rather late, The full subtlety and complexity of statistical

-

problems in the nuclear field has not been appreciated by many in the nuclear
field, and this includes managerial personnel. There is widespread belief
that physical scientists with some acquaintance of statistical methods can

handle statistical problems adequately. This point relates to my next
observation.

A technological, or perhaps even technocratic attitude, seems rather prevalent
i in the nuclear field. If there is a problem, there is a technological fix.

Associated with this attitude or phil.osophy is an action-oriented approach that
is not overly concerned with intellectual considerations; pragmatic considerations
will do. Oftentimes, I am concerned whether the methods are even good pragmatism.'

The activist approcch, whether pragmatically sound or not, is reinforced by
pressure to provide answers and to provide them quickly.

|

{

;
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Before I turn to some of the specific issues, I would like to point out that
statistics is at least a moderately successful science because of somewhat
precise concepts and somewhat rigorous methodology. Unfortunately, in the|

nuclear field, statistical concepts and methods get often blurred. It is now
well known that the Lewis Committee called WASH 1400 inscrutable. Leaving

WASH 1400 aside, I find much of the statistics in the nuclear field inscrutable.
'

or vague. In fact, I -- and I believe other statisticians will -- find some
analyses inscrutable, vague, questionable or wrong that might not have been

~

regarded so by the Lewis Committee.

~

Yesterday, we already noted the ccafusion of rates, probabilities, and
expected values. There were some incisive comments made about choosing distri-
butions for maximum floods, and I would like to note that it was an NRC non-
statistician who pointed out that we are frequently concerned with mixtures
of populations.

Among other items of concern I find:

1. Confusion between random variables and parameters is common even when no

Bayesian approach is intended.

2. Best estimate is a term that is extremely ^ vague and frequently used. It could
come from data or from subjective belief. It could be a mode, a mean, a median

a 50 percent confidence limit -- usually an upper confidence limit -- or what
,

,

strikes somebody as best without clear elucidation of what is best. It may |
.

only be a matter of coincidence that the best estimate is the minimum
variance estimate in a particular class of estimates. |

\

|-

3. You_will often hear the word " uncertainty";.a term that nuclear |

people seem to be particulary fond of. The first major technical report
I reviewed in NRC used the word " uncertainty" where I.think the

! following terms might have been nore appropriate:
\

|

l.

|

!t
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a) Randth variable, or perhaps a variation thereof such as random
error or measurement error;

.b) Standard deviation;

c) Confidence limit;

,

d) Error or bias; and perhaps here one could even become more specific
whether this was an error in a parameter value or an error in the

'

mathematical model;

e) It was pho used in that report for the density or distribution
| function.

At . times I just did "not know what the intended meaning of the word was, and I
am not sure that the authors always knew what they wer'e talking about. Other
uses and misuses include the following:

| a) The word " uncertainty" is also used as an equivalent to
what is called an upper bound, and this term is not well-defined.
It seems to denote a large or very large value in a not-clearly-
specified set of values. In nuclear jargon, " upper bound" is not a
literal upper bound.

b) Finally, " uncertainty" is used as sort of a catchall phrase for what one
might call Bayesian uncertainties.

c) And, lo and behold, sometimes " uncertainty" is used as the
condition of being in doubt. This particular usage of the word
I prefer.

d) Regardless of the varied nature of the uncertainties, they often are
sum-root-squared to yield " total uncertainty." While there is frequent
re'coghitten in"the nuclear field of the diversity of uncertaintiei,
m.uch sloppiness and confusion still exist.

_
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Now let me turn to some methodological problems. Bayesian statistics of one
sort or another is widely used. The material that was distributed to you )
contains some examples and critiques. I do not wish to elaborate on these i

in detail. However, even at the . risk of repetition, I should like to point out i

that often the Bayesian framework is not clearly formulated and there is con-
siderable sliding between Bayesian statistics and frequentist statistics, and
it can go both ways perhaps through several cycles in a particular analysis.
Often there is no explicit mention or an indication of an a priori distribution,
and even when a report starts with an a priori distribution, it may not and with
an explicit posteriori distribution or probability. The probabilities seem to

'

have become absolute.

Another technical problem of NRC is that of componints or variance. Often we
-ari,'Trn.RC with generic values which are evaluated and applied over presumably

Pla' t to plant variabilities may.be ignored, or differencessimilar classes. n

between different components may be ignored. The ignored variation may be the
dominant contributor to variab111ty and' Bill Vesely in his talk clearly
recognized this. There has been some progress in dealing with the complex random

structure of the things NRC has worked with, but more systematic exploration,
clarification, and proper analysis of the random structure is indicated.
Model II, or mixed models of the analysis of variance are not well recognized in

NRC. For that matter, Model I may be ignored.

As Bill Vesely pointed out, human factors and common cause problems are important,

or perhaps even dominant contributors, to risk. It is extremely difficult to

model these convincingly and to find appropriate data for estimation of parameters.
In NRC terminology, there are great uncertainties with respect to these areas.
This leads to some, philosophical questions.

In view of large and not necessarily well understood uncertainties, can one
properly qugntify uncertainties? How should numerical analyses be used? How
should they'be comunicated? The subject of comunication is a large one in

,

i

itself.
|

!
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A related question is what should be the proper role of subjective judgment in
governmental policy and regulation and how should one deal with su2fective

judgments and how should they be presented to the public and the political
representatives?

I was going to stop here, but Mike Cullingford stimulated me 'a say that
perhaps we shouldn't argue about whether we want Bayesian statistics or '

classical statistics. Perhaps we should ask the question, what is good
scientific inference? '

Thank you.

:

,

+

|

|

|@

_ ~ . _ . . . .-- . .- . . -. . .. . _ . .. . .. . _. .-.



-
_..

DRAFT . ;
:

October 26, 1981
,

Random Thoughts on Uncertainties, Risk Analysis, and Nuclear Regulation

David Rubinstein

.

Note: This paper reflects the views of the author. It should not be construed as
a policy statement of the Nuclear Regulatory Commission.

.

| ENCLOSURE 5

*I2gy
3

'D*

- - . ..



.. . . .

.

!
'

DRAFT

Random Thoughts on Uncertainties, Risk Analysis, and Nuclear Regulation

David Rubinstein

1. Introduction

Okrent's testimony [Ref 13 stimulated me to write some of my thoughts on uncer-*

tainty, risk analysis, and judgment in raclear regulation. These thoughts re-
present my personal view. Except as noted below I do not attempt to review
other people's work in this area. I shall use Okrent's testimony and a paper,

[2] cited therein as a point of departure for developing my views.

I shall offer my reaction to the issues raised by Okrent and develop my own
perspective on those issues which I think NRC should consider. This report has
been written primarily for NRC insiders. However., to accomodate likely outside
readers, I may explain some matters familiar to NRC personnel. Here I convey
the topic of Okrent's testimony by citing its opening sentence.

"My understanding is that the general focus of discussion for my
appearance before the Nuclear Safety Oversight Committee today
is to be the matter of how the Nuclear Regulatory Commission (NRC) '

makes decisions concerning the public health and safety in the
presence of very considerable technical uncertainty."

Before 'getting on with the subject matter I should like to acknowledge
that I have had little direct responsibility for probabilistic risk
assessment at NRC. I have been an observer more or less on the fringes
of NRC risk assessment. While this may indicate shortcomings, it may
also provide a detached perspective..

j In Section 2, I shall comment on Okrent's testimony and on how it fits
i into the evolution of'probabilistic risk analysis at NRC. I discuss my

personal view of the role of uncertainty in nuclear regulation in

| Section 3. Section 4 will elaborate on some shortcomings of analyses
other than large uncertainties; it also deals briefly with the role of
judgment in regulation and Okr'ent's call for criteria for. judgment.

i
_. _ ., _. ~_ -. .- . . . . . _ .
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2. A Partial Review of Okrent's Testimony and
of the Evolution of Risk Analysis at NRC

First I should state that I greatly appreciate Okrent's testimony.
It comes closer to my own philosophy than any other NRC document I
have read on this subject matter. On basic issues of NRC decision

making, Okrent and I may be cousins, but not necessarily kissing
cousins. I look upon Okrent's testimony as a stage in an evolution

.

of how AEC/NRC deals with risk. I shall offer a gr'ossly over-
; simplified outline of this evolution. This outline may do injustice

,

to those who, in NRC jargon, have remained determinists or who have,
contrary to the prevailing tendency (or just lip service), drifted
toward " determinism". (In NRC, the " determinists" place relatively
little reliance on probabilistic risk analysis for regulatory pur-
poses; they rely primarily on " judgment".)
The evolution has the following stages:

A. "All-is-safe" stage: The conception that nuclear power is
safe with relatively little formal analysis as backup.

B. " Wash-1400" stage: Developnent and frequent use of " scientific"
or " technical" approach primarily by "probabilistic risk assess-

; ment" with loads and loads of fault trees. Still marked dis-
agreement on the relative merits of judgment and probabilistic

>

risk assessment.

C. " Post-Lewis-Committee" stage: Greater reliance on probabilistic
risk assessment (and peer review) with strong admonition for

evaluation and statement of uncertainties - even more fault
| trees.

)
! I shall discuss below how Okrent is at least in an advanced part of the

Post-Lewis-Committee stage. t

1

|

'

l|
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In his introduction Okrent notes that there is profound uncertainty
in many regulatory activities. In the body of his testimony he makes
the additional points related to specific cases of NRC regulatory
activity or the lack thereof. Among these are:~

;

1) Advocacy for more plant specific analysis and decisions. 1

'

2) Tough questioning of action criteria related to probabil-
ities of severe core damage, and of permitting plants to ;

Ibe operated under some stated circumstances.

| 3) Critique of imprecise tenninology used in risk assessment.

'. 4) Critique of inconsistencies in regulatory prescriptions.
Observations such as these have been made before. What gives Okrent's

testimony special force is the cchesiveness and toughness of the entire
testimony. It is in contrast to more . typical (and lenient) attitudes
and standards under the Post-Lewis-Committee stage. The final portion

'

of Okrent's concluding comments also seem to indicate a change. To

quote:
"...Despite these potentially serious difficulties with probabilis-

; tic analysis, it appears that an effort to quantify the risks, or
the increment in risk, associated with & particular safety issue
is a worthwhile part of the process leading to decision.. The
assumptions must be clearly stated. The uncertainties should
be defined, as possible. Criteria for .iudament should be developed
and independent peer review should be used.

"Ah yes, how should we expect the NRC to make decisions on matters
like hydrogen and non-seismically qualified auxiliary feedwater
systems, which involve an atmosphere of technical uncertainty?

,

"With difficulty " [ Emphasis added.]

The words I underlined seem to convey something less than an absolute

faith in probabilistic risk assessment. First, I shall briefly discuss

the reference to judgment. Even in the Post Lewis tradition, judgment
has been called for with varying emphasis ranging from the notion that''

proba6T11stic analysis should categorically supplant ~ judgment to actual
reliance,on probabilfstic analysis only if it confirms one's prior judg-
ment. Such extreme positions may be rarely stated, but I believe they *

| come close to some persons' outlook or behavior. Undoubtedly, Okrent

! calls f or judgment and he calls for the development of criteria for judg-
|- ment. One plausible implict, tion of that recommendation is that prob-

!

|
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abilistic risk assessment is not always trustworthy; therefore we must
;

.use judgment and attempt to rationalize and formalize the judgment process.
: The call for the development of criteria for judgment again seems to go

beyond Post Lewis stage. I shall return later to this aspect. '

$

I also wish to comment on the final phrase "With difficulty." I have heard:

| speakers in the Post' Lewis era give eloquent and penetrating description of
| the difficulties with probabilistic risk assessment and yet conclude with an '

' optimistic prognosis of its use. What Okrent finds is difficulty from beginning
.

to end. However, in the context of his testimony the phrase "With difficulty"
seems to imply a hope or expectation of' success. Because of this implication.
I may part company with Okrent. In any case the phrase is not precise. Nor ~

is the sentence "...to mak,e decisions on...non-seismically qualified auxiliary,

feedwater systems." Is it just a matter making decisions or is a matter of
making good decisions-with difficulty? (Presumably, Okrent meant good decisions.)
What does difficulty mean? Can NRC solve the problem in one year, or in ten

! years. How many man-years or man-millenia are required? Would it require giant
shake tables on which critical configurations o.f piping could be stressed with

! simulated earthquakes? Would it require eight full scale experimental power
plants -- each with an additional outer containment building and machinery to
absorb radioactive iodine? Perhaps we should opt for nine experimental
power plants. With eight nuclear power plants we can run a full factorial of
three fac:crs, each at two levels. With nine we could accommodate a Graeco-

i Latin square with three levels for four factors; however, we could not estimate
interactions. Neither design would provide a clean estimate for error; there-
fore should we double these numbers to achieve replication in each cell?c

The last few sentences have. been deliberately couched in statistical
jargon and are facetious in this context._ However, they are valid teasers.
What constitutes plausible evidence (never mind scientific or compelling
evidence) as a basis for regulatory action? How much should a probabil-
-istic risk assessor know about statistics and the principles of design of
experiments-even if he does not conduct experiments?

|

|
I
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3. A Personal View on Uncertainty in Nuclear P.egulation

The Post Lewis idea that we will substantially advance nuclear regu-
lation if we just quantify the uncertainties (and have peer review) is
in my opinion more a matter of illusion than substance. The tautology
"If one does not know, one does not know" has obviously a much firmer
basis, and, in my opinion, has more relevance to regulation. I do not
believe that we can quantify uncertainties in a meaningful way over the,

whole range of regulatory problems. I find the following proposition
difficult to accept as a general rule. We may not understand a

,

phenomenon very well and are therefore uncertain about it; yet at the
same time we understand it and our process of thinking about it so well,
that we know the nature of the error in our thinking and therefore can
quantify the uncertainty. I find empirical confirmation of my somewhat
philosophical probing in an occasional gesture by some NRC engineers.
The arm is raised with an open hand; the arm is pulled down and the
hand is closed - the value of interest and its uncertainty was pulled
out of the air.

I have not undertaken a review of studies on. uncertainty. In his testimony.
Okrent cites a study of his [2] which at least in some respects is similar to
what I read or heard elsewhere. In his testimony,. Okrent sumarises that "...
seven [ respondents, i.e.) seismologists and geologists making their judgments
independently, usually differed by a factor of 10-3 to 10-4 in their estimates
of return frequencies for wide range of eapthquakes at eleven different re-

actor sites."' Reference [2] also deals briefly and rather vaguely with
respondents' assessment of their uncertainty. While it is not clear
what they understood by uncertainty (standard deviations (of what randem

variable or population), maximum error, or whateveh, from a pragmatic
point of view their estimates of the occurrene.e rates and their assess-

ments of the " uncertainties" in their estimates are not consistent. Of
,,

two respondents one "... generally. estimated an uncertainty of 10-20".",
and another, "...of a factor of two in the pecbabilities per year."
However, on several estimated return frequencies they differed by as
much as a factor of 1000. Other respondents' (vaguely stated) estimates
of uncertainty also do_ appear too small in terms of the spread of. the

* Are they personal uncertainties, or are they in some sense objective?
Are they dependent on specific theories which.in turn may not be firmly
estr.b11shed? Were such theories shared by several or all' assessors?
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estimated probabilities among all respondents.

While the case study of Okrent may be a rather extreme example, I
believe that on many NRC problems

a) 'the uncertainty is large - one, two, or perhaps even three or
more orders of magnitude:

b) the nature of the uncertainty is vague
c) whatever the conceptual basis of uncertainties they are mis-

,

estimated from a common sense point of view and often under-
estimated or grossly underestimated.

Often these large and not well understood uncertainties need to be

combined and propagated into a " final" uncertainty with no compelling
= prescription for combining and propagating uncertainties. Frequently

one would expect that in some sense the uncertainty of the final re-
sult is larger than that of any of its inputs and therefore very large
and that points (b) and (c) above are also amplified. Let me combine
all these aspects of uncertainty under the label uncertainty complex.

There are many more or less specific facets of uncertainty that merit
' consideration. Later on I shall deal with some psychological aspects
of analysis which reJate to uncertainty. For sake of brevity I shall
deal with only one more aspect under the label of futurology. The
primary purpose of risk analysis is to assess future risk. While it
is indeed reasonable to project from the past and present such pro-
jections are not error free. Reliability growth is a very plausible
effect and most likely the dominant one. However, there are also
potential adverse changes the likelihood of which is speculative.

1) Bathtub curve: most of the reliability data is from commercial
reactors less than 20 years old. There is a possibility that
some failure rates of vital components or systems could rise
sharply after 20 years.

2) State of emergency plans 5 to 10 years hence.
3) A presumed safety feature backfires.
4) Sabotage from dissatisfied labor or terrorists.
5) Several years of successful operation bringing about

complacency.

6) Economic conditions promoting shortcuts.
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This list could probably go on; quite possibly if a very detrimental
change were to come it might not be even thought of now.

There are various ways of viewing the uncertainty issue in nuclear
regulation. Okrent in his first sentence says "...(NRC) makes de-
cisions concerning the public health and safety in the presence of
very considerable technical uncertainty." My reaction is that the

,

NRC decision process is beset with an overwhelming uncertainty complex..

It brings to mind the emperor without clothes. This must be an un-
. comfortable position for NRC as it would be for any regulating agency.

However, it is not a circumstance about which NRC needs to be apolo-
getic. We are in a new domain with many phenomena about which de-
pendable knowledge has not been obtained. As Okrent points out in
his introduction many regulatory agencies are regulating under similar

i circumstances. In fact, uncertainty complexes beset our lives as in-
dividuals as well as collectively as a nation. They range from dif-
ficulties in raising children to problems of national defense. The
latter may affect the likelihood of nuclear war which in comparison
would make any nuclear power plant catastrophy look puny.

!

If my assessment of the NRC uncertainty complexes is correct, then'

NRC his three broad choices.
a) It can take the current type of risk analysis at face value,

i make regulations in accordance with their results, and bluff
on the validity of its decisions.

b) It can start or continue with vigorous efforts to make the
probabilistic risk analysis more rigorous and convincing.,

c) It can explicitly acknowledge profound uncertainty and re-
gulate with recognition of this limitation.

| .These options are not mutually exclusive. One can use various shadings
| of these options, and the shadings may vary with the circumstances as
! indeed k the case now. Superficially option (b) appears attractive.

However, I believe that in terms of " reasonable" precision many of our
problems are intractable and will continue td be so. I would expect

. . .. --. . - -- . .: - - - - - . - --
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only a slow nibbling away at a problem here or there. Option (a) does
have the advantage that in principle it maintains a stronger degree of
authoritativeness than option (c). Undoubtedly it is tough to regulate
without an. air of authoritativeness. However, option (a) may lead to
bad decisions and may not be viable in the democratic process-in which
NRC must function. This brings us to facing up to option (c). In a
fashion option (c) was or is operative for persons who favor the judg-
mental . approach to regulation. Option (c) in my view does not necessarily
call for judgmental approach. The intended thrust of option (c) is that s

both judgment and probabilistic risk assessment are very limited tools
for assessing nuclear risks or for optimizing benefits against penalties
with respect to nuclear energy.

4. Some Additional Discussion of Analysis and Judgment

I do not attempt here to resolve what role a highly fragile risk analysis
should play in regulation, and in particular its relationship to or in
competition with judgment.* This subject matter is outside my area of
competence. I can only present some ideas related to it and state what

_

my inclinations are. Before doing that I sh,all sumarize some points
that weaken the case for probabilistic risk analysis.

Particularly in difficult problems, mathematical analysis provides its own
straightjacket. The analyst will only use methods he or she knows and that

do not require an inordinate amount of effort.,, Thus certain types of failures
will be treated as independent, constant failure rates will be postualted, or
generic values will be applied to differing members of_ a class. Even if the
analyst is sophisticated enough to use one of the few models for dependence,
he or she is still limited to the few known models, all of which have
limitations. The phenomena of nuclear power plants are very complex;
many cannot be dealt with realistically with workable models. The thought
processes of the analyst may in part be dictated or influenced by the
medium of his choice; i.e., the mathematics that is practically available
to him.-This applies to the best analyst as well as the poorest even
though' the former can deal more deftly with limitations and will generally

* C. Be.nnett and M. Ernst pointed out that it is the relationship or>

-

interaction between analysis and judgment that is paramount; I agree.
Nevertheless, there are differing views on the relative reliance to
be placed on each.
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have more awareness of the limitations. The straightjacket idea is
illustrated by the rather frequent and sometimes unjustified criticism
directed at the mathematical analyst: "You have a beautiful solution
to the wrong problem.",

Analysts differ in their awareness of the limitations of their analyses!

'

,and in their efforts to report that awareness. Some become so engrossed

with their achievements that they do not see the shortcomings. Others
'

while perhaps recognizing the shortcomings may not report them; in fact
- some may present their ana' lysis with puffery. Perhaps the majority will

state briefly and rather inconspicuously some of the assumptions and
limitations of the analysis. It is my impress. ion that only a minority of
analysts at NRC drive home with force and proper elucidation the limita-
tions of their analysis. The analyses are provided directly or indirectly
to " users" which may be colleagues, supervisory personnel, the com-

I missioners, or ultimately the public. Even if limitations of the analysis
are serious and stated forcefully, the user has a strong tendency to take
the results at face value - particularly if 'they confirm his predilection,

i or seemingly help h'im to get out of a dilemma. Analysis no matter under

1 what label (mathematical, statistical, risk) has a ring of authority and
authenticity. It is often unquestioning 1y accepted by the lay analyst.
In fact even capable analysts are affected by the halo effect of " analysis".
Unless

.

a) they give other persons analysis careful scrutiny

b) had experiences with the type of analysis under review,i

they might accept the results with less reservations than they
! deserve.
\

| Besides-the wrong psychological impact, analyses often have unjustified
staying power. Early analyses become the basis of later analyses, thus

'

relieving. the later analyst of having to deal with the tough issues of
not well understood phenomena. It is much easier to cite than to inves-
tigat'e and think through difficult problems. Individuals and institutions
will defend their analyses and insist they are valid, discounting evidence

|

'
. . . .- . , , . - - - . -- . -. . - - - . . . .- _ .- - - - _..



- _ - _ _ _ - _ _ - _ _ _ _

,m s,

-10-

to the contrary. While I sense in NRC lessening rigidity in the defense
and use of past analyses, the problem of unjustified staying power is
still with us.

If formal analysis has so many limitations-I do not claim a complete
catalogue of them - are the results of judgment to be trusted more than
those of formal analysis? As I indicated earlier I lack competence to
answer this question. For the sake of discussion let me speculate. It s

is conceivable that a knowledgeable person with a subtle mind might pro-
vide better answers for the following reasons. He or she:

a) is not bound by the formal %n of analysis
b) brings to bear conscious and unconscious knowledge and

wisd:m; and

c) has a broader perspective on the problem than the formal
analyst.

On an intellectual level I am not convinced by such speculation, and
even if true in some or most cases, how do we decide which are these

cases? Also, how do we decide who is the most knowledgeable, wise, arid
subtle person to provide this judgment? Yet on an emotional level, I
tend toward judgment over analysis in nuclear regulation for the fol-
lowing reasons:

1) Too much credibility is given to analysis.
2) The staying power of analysis is too strong.
3) The judgment and its limitations are often more readily under-

stood than the analysis.

While some of the same causes for points (1) and (2) also function for

judgment, I believe that they function less intensively for judgment. I
believe that judgment will in general be accorded less unjustified
authority and less staying power than analysis.

,

Okrent states " Criteria for judgment should be developed...". NRC has
difficulty developing criteria for good analysis. I believe it is even
more difficult to develop criteria for good judgment. Despite the bleak
outlook, such an effort may be worthwhile. I believe it should be com-
bined with a review of the philosophy of regulation, in particular with
optibn (c), namely that NRC explicitly acknowledge profound uncertainty,

. -
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and regulate with recognition of this limitation. The review group should3

;
: have profound thinkers and good pragmatists (not necessarily mutually

exclusive). It could conceivably be supported by several regulatory agencies
having comon problems.

5. Postscript

It might'be inferred from the tek above that I believe that probabilistic
'

risk analysis is useless, or nearly so, for regulatory purposes. This is,

not my point at all. I expressed my concern with various limitations of
analysis and its misuse particularly with respect to uncertainties. I do
believe that probabilistic risk analysis does have a vital role to play in NRC,

regulations. The why and how of this role I prefer not to tackle in this
document. Some issues of risk abalysis in NRC are raised in my talk to the
ASA Ad Hoc Advisory Comittee on Nuclear Research (3).

,

'
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NOTE TO: Frank Coffman
i

FROM: Jim Conran

SUBJECT: COMMENTS ON DRAFT LETTER (HANAUER TO COOPER-NUPPSCO)...AND
, RELATED MATTERS.
<.

The Draft letter looks ok to me as.is; but a bit more should be said about the
pot that is boiling here. I have talked to Carl Johnson, RES (NRC's representa-
tive on the NUPPSCO Committee referred to in the incoming) regarding the safety.

I

classification / terminology issue involved here. He sent to me the draft of
NUPPSCO's proposed " alternative definitions" (see attached) plus, a Minority Report
reflecting the views of dissenting members of the NUPPSCO Committee (also attached).
My coments to him regarding these matters were:

(a) The proposed definitions m_ay. be consistent (as claimed) with Denton's
" standard definitions" (approved by Denton on'11/20/81 - seeattached);,

'

but it would surely involve a very substantial review effort to
demonstrate / prove that point. And even if that were done, in my opinion,

we would not have " gained" anything; we would only then have additional,
new safety classification terms which we would then have to try to get
everybody to learn and Ose consistently.

; (b) We really don't need any,new (alternative) safety classificatiori terms
; defined; we just need standardization (consistency), within both the

staff and the industry, in the usage of the terms already included in
i the regulations and existing regulatory guidance document. (e.g. Reg.'

Guides, SRPs, NUREGs, etc.). That was the purpose of Denton's 11/20/81
: memo to all NRR * people. The need to take the next obvious step
! (i.e. incorporating Denton's standard definitions into the " DEFINITIONS"

sections of the regulations so that staff and industry must/can use
i them consistently) is readily apparent from the NUPPSCO dissenter's

usage of the term "Important to Safety" in the Minority Report.

] (c) Although I am not, and we (NRR) should not. be, receptive to the proposed'

new " alternative" safety classification language, the underlying or
associated industry effort to understand the relative safety importance,

of reactor plant components, and to establish a basis for sorting those
| components into various categories, should be of great interest to us.

I think Hanauer is right in wanting to talk with industry about their
; approach, categorization bases, etc. This more interesting and poten-'

tially useful aspect of the industry effort in . developing the new
proposed standards ANS 51.1 and ANS 52.1, is apparently spelled out in
considerable detail in those draft standards; so I have asked Carl to

i obtain and send to us copies of them prior to the (rescheduled) Hanauer
meeting with NUPPSCO members. That kind of info is clearly related 104

'
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and would probably be valuable input to a number of RES and NRR
"importance ranking" type efforts already underway (e.g. A-1297 (RRAB);,

A-1295 (RRAB); Walt Haass' Graded Q.A. Development effort just getting'

underway with EGG as contractor; RES long-term importance ranking /
Q.A. effort just getting underway with Sandia as contractor; etc.) graded

.

| Dur (RRA8 and DST) proper course for the future regarding this general topic should
be to propose that Denton's " standard definitions" be formally incorporated into
the appropriate " DEFINITIONS" section of the regulations (e.g.10 CFR 50 Appendix A

| cnd Appendix B, and 10 CFR 100 Appendix A). This would clarify to the public and
the industry (as well as to the entire NRC staff) that we (NRC) know what our
regulations and regulatory guidance mean , and that we intend to enforce consistent
interpretation and application of them. At the same time, we must be sensitive to
the industry's concern (as reflected in the NUPPSCO Minority Report) that by -

clarifying and insisting on consistent usage of the language of our regulations, we
are " changing the meaning" of that language (e.g. important to safety) in order to

! sneakily ratchet or broaden the scope of the existing regulations. For that
: reason, the same language Denton used in his 11/20/81 letter to ALL NRR to emphasize

that point should be included in the " Discussion" section of the Proposed Rule
that would incorporate his " standard definitions" as I have suggested.

To really wrap this thing up right, we should also initiate the development of
another Reg. Guide and another SRP section to, provide further detail / discussion /
guidance to both the staff and the industry regarding . proper application of

,

Denton's " standard definitions." I know that Thadagi and Ernst have been somewhat
reluctant to involve us heavily'in this kind of activity in the past because of
cur severely limited resources; but the passage of time has indicated clearly I
believe, that if we (who happen to know best the " background" of the development'

of Denton's " standard definitions") don't take the initiative in getting done what
I am recommending, it simply isn't going to get done. And, as you know, a great
deal of support has developed for getting it done (e.g. from ELD.. RES, ACRS, and,

i ASLB, TMI-l Board) as a result of our having addressed these issues in a number of
different contexts over the past 1 years. This is not just " word smithing";
what is involved is the precise meaning of the specific language that describes
some of the most fundamental concepts of our regulato'ry structure and philosophy.

i We really ought to get it (consistently) right, sometime soon.

cc: J.Conran Chron
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EXCERPT FROM

REBUTTAL TESTIMONY ON CONTENTION 78, DATED 7/1/82,

BY. J. H. CONRAN TO THE SHOREHAM ASLB

A. The Staff does not believe it is acceptable for the language
'

differences indicated in the statements on p. 55 of Applicant's testimony

i to go unresolved because of certain unacceptable implications of the

different usage of the safety classification language of the regulations.
_

These implications obtain not only with regard to Shoreham licensing but
;

also with regard to the efficacy of the Staff's approach and methods of<

~

safety review in more general application. There are at least three such

implications:,

1. Because the Staff conducts an audit review, reliance must be

placed on commitments by Applicants that all portions of the regulations'

arecompliedwith(see,ed.,FSARi3.1.2.1). It is critical that these'

i

commitments mean what the Staff understands 'them to mean if the Staff's

| determinationof"reasonableassurance"(whichfindingmustbemadein
' accordance with 10 C.F.R. I 50.35(c) in order to licanse a facility) is

to be meaningful in the sense intended in the regulations,

i 2. It is clear under the Staff's understanding of "important to

safety" (put not under Applicant's) that there exists in the regulations

a requirement under GDC 1 for a QA program for certain non-safety-related

structures, systems and components (i.e., those important to safety).!

:

.
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3. Under Applicant's construction of "important to safety " the

obligations imposed by 10 C.F.R. Part 21 might be more narrowly construed

than would be the case under the Staff's broader definition of that term.

These examples demonstrate why agreement on the safety classification

f~ definitions provided by the Denton definition is extremely significant.
;

. !.

.
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1. BOARD NOTIFICATION (82-98) REGARDING QC REQUALIFICATION PROGRAM DTD 9/28/82

2. BOARD NOTIFICATION - WELDS IN MAIN CONTROL PANELS (BOARD NOTIFICATION NO. 82-90)

3. RECOMMENDATION FOR NOTIFICATION OF LICENSING BOARD (to Eisenhut from Warnick 11/1/82)
(Also filed in reading files)

4. RECOMMENDATION FOR NOTIFICATION OF LICENSING BOARD (to Eisenhut from Warnick 12/3/82)

5. RECOMMENDATION FOR NOTIFICATION OF LICENSING BOARD (to Eisenhut from Warnick 12/01/82)

6. INFORMATION ITEM - NOTIFICATION OF WORK STOPPAGE ON HVAC WELDING AND MAJOR
REDUCTION IN OTHER SAFETY-RELATED WORK (BN-82-126) (to ASLB from Novak 12/07/82)

7. BOARD NOTIFICATION - ALLEGED DESIGN DEFICIENCY (BOARD NOTIFICATION NO. 82-105)

8. BOARD NOFITIFCATION NO. 82-123 - USGS OPEN FILE REPORT ON PROBABILISTIC
ESTIMATES OF MAXIMUM ACCELERATION AND VELOCITY IN ROCK IN THE U.S.

' 9. BOARD NOTIFICATION - ACRS EVALUATION OF PWR FLOW BLOCKAGE (BOARD NOTIFICATION
NO. 82-125, 82-125A)

10. BOARD NOTIFICATION - USGS POSITION ON THE CHARLESTON EARTHQUAKE (BOARD
NOTIFICATION 82-122A)

11. INFORMATION ITEM - APPARENT DEFICIENCIES IN MIDLAND-ROSS "SUPERSTRUT"
MATERIAL USED FOR CLASS 1E CABLE TRAY AND CONDUIT SUPPORT (BOARD
NOTIFICATION 83-02)

!
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MEMORANDUM FOR: Chairman Palladino 4 J,g gCommissioner Gilinsky
D/RA . mpCommissioner Ahearne A/tA t 'sp ( r ,,t.3%Commissioner Roberts .,gp 3p,p pg pg . j

-

Commissioner Asselstine DEPsos sto
"

DECTP
FROM: .Darrell G. Eisenhut, Director m.

Division of Licensing, ONRR OL | FILE /a/c
SUBJECT: INFORMATION ITEM - APPARENT DEFICIENCIES IN MIDLAND-ROSS

"SUPERSTRUT" MATERIAL USED FOR CLASS lE CABLE TRAY AND
CONDUIT SUPPORT (Board Notification No. 83-02 )

- '

In accordance with present NRC procedures for Board Notifications, the
enclosed information is being provided for your information. This infor-
mation m'ay be applicable to all nuclear power plants.

The enclosed memorandum discusses the lack of adequate quality assurance
on "superstrut" material used in cable tray, conduit, and instrument
sup? orts. Diablo Canyon Units 1 and 2. P.alo Verde Units 1, 2 and 3 and
Washinoton Nuclear Project, Units 1 and 4 have been identified _as having
used this material. The staTf'Ts reviewing the safety iniplications of~

this matter and will promptly notify you of any significant developments.
At this time the applicability of this issue cannot be limited to these
three facilities. Therefore, all Boards are being notified according
to NRR procedures. When we have evaluated the individual or the generic
implications of these findings, we intend to notify all appropriate parties.

.

' f/
} NW
/ Darrell G. Eisenhut, Director

Divisfon of Licensing
'

Office of Nuclear actor Regul tion

Enclosure: b'
' '

As Stated j. '

cc: See Next Page ! '

.W
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Contact: t

Darrell G. Eisenhut I
'

X27672 .

JAN 1 a1983
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cc: OGC
OPE

SECY
01
The Atomic Safety & Lfcensing Boards for:

'

Callaway Plant, Unit 1
Clinton Power Station, Units 1/2
Comanche Peak Steam Electric Station, Units 1/2
Diablo Canyon
Midland Plant, Units 1/2 -

_ ___

Phio verde nuclear Generating Station, Units 1/2/3
Shoreham Nuclear Power Station
South Texas Project 1/2
Waterford Steam Electric Station, Unit 3
William H. Zimmer Nuclear Power Station, Unit 1, and

,

- The Atomic Safety & Licensing Appeal Boards for:

Comanche Peak Steam Electric Station, Units 1/2
Diablo Canyon Nuclear Power Plant, Units 1/2 -

Enrico Fermi Atomic Power Plant, Unit 2
San Onofre Nuclear Generating Station, Units 2/3
Virgil C. Summer Station, Unit 1 .

Waterford Steam Electric Station, Unit 3 '

William H. Zimmer Nuclear Power Station, Unit 1
FitP l-8
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