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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: APPARENT CEFICIENCIES IN MIDLAND-ROSS "SUPERSTRUT" MATERIAL
USED FOR CLASS 1 CABLE TRAY AND CONDUIT SUPPORTS

The purpose of this memo 15 to forward the following information with our
recommendation that appropriate board ngtification be considered. This matter
was discussed by telephone with membere of your staff (T. Novak, B. Buckley,
and H. Rood) on December 15 and 16, 1982.

Due to allegations regarding inadequacies in materials and welding, an inspector
from the NRC Region IV Vendor Program Branch (VPB) conducted an inspection

of the Midl'-d-Ross Superstrut manufacturing facility in Oakland, California,
during the period December 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 Redicn IV
inspector informed the Region V staff of his findings at the Midland-Ross

Qakland 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 pracedures, (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 nc¢ quality records before 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 Region V staff that the Superstrut material
manufactured at the Oakland fs-ility had been used at nuclear power plants

in Region V, including # * 1a Public Service's Palo Verde, Pacific Gas and
Electric's Diablo Cany.h,  'd “washington Public Power Supply System's WNP 1

and 4 plants. The ¢ . ot applicability to other NRC licensed facilities

is unknown at this ¢ =

Region V dispatched an inspector on December 8, 1982, to conduct a special
inspection of one of the affected facilities (Diablo Canyon) to determine the
scope and potential impact of the VP8 inspector's findings. The Region V
inspector found that the back-to-back double channels which were spot welded
together, as well as the channels with welded end brackets, were widely used
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(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).

4
/V'\/ W

» L. Crews, Director

jvision of Resident, Reactor
N Projects and Engineering Pregrams

cc: R. Baer, IE (ENTSB)
Potapovs, RIV (VPB)
Novak, NRR (OR)
Knight, NRR (CSE)
Knighton, NRR (LB3)

Buckley, NRR (LB3)
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for Accountable Government
Government Accountability Porject
Institute for Policy Studies
1901 Que Street, N.W.
washington, 0. C. 20009
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.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.0. 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, Esg.

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, 0. C. 20555

Geotechnical Engineers, Inc.
ATTN: Dr. Steve J. Poulos

1017 Main Street

Winchester, Massachusetts 01890



SUMMER

Mr. 0. W. Dixon, Jr.

Vice Presidcnt, Nuclear Operations
South Carolina Electric & Gas Company
P.0. Box 764 (Mail Code F-04)
Columbia, South Carolina 29218

cc:

Mr. Henry Cyrus

Senfor 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.0. Box 764
Columbia, Scuth Carolina 29218

Mr. Brett Allen Bursey
Route 1, Box 93C
Little Mountain, South Carolina 29076

Resident Inspe:tor/Summer NPS

¢/o U. S. Nuclear Regualtory Commission
Route 1, Box 64

Jenkinsville, South Carolina 29065

James P, O'Reilly, Regional Administrator

U.S. Nuclear Regulation Commission,
Region 11

101 Marmetta Street

Atlanta, Georgia 30303

Mr. R. W. Knapp

Combustion Engineering, inc.

1000 Prospect Hill Road

Windsor, Connecticut 06095-05000




FNP

Mr. R, A. Thomas, Manager
Offshore Power Systems

P.0. Box 8000

8000 Arlington Expressway
Jacksonville, Florida 32211

cc:

Vincent W, Campbell, Esq.

Vice President & General Counsel
Offshore Power Systems

P.0. Box 8000

8000 Arlington Expressway
Jacksonville, Florida 32211

Thomas M, Daugherty, Esq.

Of fshore Power Systems

P.0. Box 8000

8000 Arlington Expressway
Jacksonville, Florida 32211

Barton 2. Cowan, Esq.

Eckert, Seamans, Cherin & Mellott
600 Grant Street, 42nd Floor
Pittsburgh, Pennsylvania 15219

David S. Fleischaker
1735 Eye Street

Suite 709

Washington, 0. ¢. 20006

Dr. Alden McLellan

Assistant Commissioner

State of New Jersey

Dept. of Environmental Protection
Labor and Industry Building

John Fitch Plaza

Trenton, New Jersey 08625

Keith A, Onsdorff, Esq.

Miriam N. Span, Esq.

Assistant Deputy Public Advocates
520 East State Street

P.0. Box 141

Treneton, New Jersey 08625

-

Carl Valore, Jr., Esq.

valore, McAllister, DeBrier,
Aron & Westmoreland

Mainland Professional Plaza

5§35 Tilton Road

P.0. Box 152

Northfield, New Jersey 08225

Dr. Willard W. Rosenberg
8 North Rumson Avenue
Margate, New Jersey 08402

Mr. John Williamson
211 Forest Drive
Linwood, New Jersey 08221

Harold P. Green, Esg.

Fried, Frank, Harris, Shriver
and Kampelman

Suite 1000, The wWatergate 600

600 New Hampshire Avenue, N.W.

washington, D. C. 20037.

Nuclear Coordinator

Office of Merchant Marine Safety
Commandant (GMMT-4)

U.S. Coast Guard

washington, D. C. 20590

Mr. Mitchell Attalla
4028 Ponce DelLeon Avenue
Jacksonville, Florida 32217

Mr. Reg Crowder

Jacksonville Journal

P.0. Box 1949

Jacksonville, Florida 32201



Engel
orney General
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 Commission,
Region 11

101 Marietta Street, Suite 3100

Atlanta, Georgia 30303

Mr. Thomas Jackson

Vice President

The Oceanic Society

Magee Avenue

Stamford, Connecticut 06902




Mr. Robert Dietch

Vice President

Southern California Edison Company
2244 Walnut Grove Avenue

P. 0. 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.
James A, Beoletto, Esq.
Southern California Edison “ompany
2244 Walnut Grove Avenue
P. 0. Box 800
Rosemead, California 91770

Orrick, Herrington & Sutcliffe
ATTN: David R. Pigott, Esq.
600 Montgomery Street

San Francisco, California 94111

Mr. George Caravalho

City Manager

City of San Clemente.

100 Avenido Presidio

San Clemente, California 92672

Alan R. Watts, Esq.

Rourke & Woodruff

Suite 1020

1055 North Main Street
Santa /na, California 92701

Lawrence Q. Garcia, Esq.

California Public Utilities Commission
5066 State Building

San Francisco, California 94102

Mr. V. C. Hall

Combustion Engineering, Inc.
1000 Prospect Hi11 Road
Windsor, Connecticut 06095

Mr. S. McClusky

Bechtel Power Corporation

P. 0. Box 60860, Terminal Annex
Los Angeles, California 90060

Mr. Dennis F. Kirsch
U.S. Nuclear Regulatory Comm. - Reg. V
1450 Maria Lane, Suite 210

Walnut Creek, California 94596

San Onofre

Mr. Mark Medford

Southern California Edison Company
2244 Walnut Grove Avenue '
P. 0. Box 800

Rosemead, California 91770

Mr. P

S;n B?gggyﬁa:tiri1cctr1c Company
P. 0. Box 1831

San Diego, California 92112

" Ms. Lyn Harris Hicks

Advocate for GUARD
3908 Calle Ariana
San Clemente, California 92672

Richard J. Wharton, Esq.

University of San Diego School of Law
Environmental Law Clinic

San Diego, California 92110

Phyl1is M. Gallagher, Esq.
Suite 222

1695 West Crescent Avenue
Anaheim, California 92701

Mr. A. S. Carstens
2071 Caminito Circulo Norte
Mt. La Jolia, California 92037

Charles E. McClung, Jr., Esq.
Attoriey at Law

24012 Calle de la Plata/Suite 330
Laguna Hills, California 92653

Resident Inspector, San Onofre/NPS
¢/o U.S. Nuclear Regulatory Commission
P. 0. Box 4329

San Clemente, California 92672

ngéOﬂl! Administrator-Region V/NRC
1450 Maria Lane/Suite 210
Walnut Creek, California 94596



Mr. C. B. Brinkman
Combustion Engineering, Inc.
4853 Cordell Avenue
Bethesda, Maryland 20814
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Luke Fontana, Esq.
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Stephen M, Irving, Esq.
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Mr. G. W. Oprea, Jr.

Executive Vice President

Houston Lighting and Power Company
P. 0. Box 1700

Houston, Texas 77001

Mr. J. H. Goldberg .

Vice President - Nuclear Engineering
& Construction

Houston Lighting and Power Cumpany

P. 0. Box 1700

Houston, Texas 77001

Mr. D. G. Barker

Manager, South Texas Project
Houston Lighting and Power Company
P. 0. Box 1700

Houston, Texas 77001

Mr. G. W. Muench

Mr. R. L. Range

Central Power and Light Company
P. 0. Box 2121

Corpus Christi, Texas 78403

Mr. H. L. Peterson
Mr. G. Pokorny

City of Austin

P. 0. Box 1038
Austin, Texas 78767

Mr. J. B. Poston

Mr. A. Von Rosenberg

City Public Service Board
P. 0. Box 177N

San Antonio, Texas 78296

Jack R. Newman, Esq.

Lowenstein, Newman, Axelrad & Toll
1025 Connecticut Avenue, N. W.
Washington, D. C. 20036

Melbert Schwarz, Jr., Esq.
Baker & Botts

One Shell Plaza

Houston, Tekas 77002

Mrs. Peggy Buchorn

Executive Director

Citizens for Equitable Utilities, Inc.
Route 1, Box 1084

Brazoria, Texas 77422

= SQUTH TEXAS

William S. Jordan, III Esq.
Harmon & Weiss

1725 1 Street, N. W.

Suite 506

‘ashington, D. C. 20006

Brian Berwick, Esqg.

Assistant Attorney General
Environmental Protection Division
P. 0. Box 12548

Capitol Station

Austin, Texas 78711

Mr. William M. Hill

Resident Inspector/South Texas Project
c¢/o U. S. NRC

P. 0. Box 910 y
Bay City, Texas 77414

Mr. Richard C. Balough
Assistant City Attorney
City of Austin

P. 0. Box 1088

Austin, Texas 78767

Mr. Lanny Sinkin

Ms. Pat Coy

Citizens Concerned About Nuclear Power ™
5105 Cas Or

Sen Antonic, Texas 78233

Mr. Mark R. Wisenberg

Manager, Nuclear ' icenisng

Houston Lighting and Power Company
P. 0. Box 1700 -

Houston, Texas 77001

Mr. Charles Halligan
Mr. Burton L. Lex
Bechtel Corporation
P. 0. Box 2166
Houston, Texas 77001

Regional Administrator-Region IV
U.S. Nuclear Regulatory Commission
611 Ryan Plaza Drive

Suite 1000

Arlington, Texas 76011



Mr. E. E. Van Brunt, Jr.

Vice President - Nuclear Projects

Arizona Public Service Company

P. 0. Box 21666

Phoenix, Arizona 85036 ‘

cc:

Arthur C. Gehr, Esq.
Snell & Wilmer

3100 Valley Center
Phoenix, Arizona 85073

Charles S. Pierson
Assistant Attorney General
200 State Capitol

1700 West Washington
Phoenix, Arizona 85007

Charles R. Kocher, Esq., Assistant Counsel
James A. Boeletto, Esgq.

Southern California Edison Company

P. 0. Box 800

Fosemead, California 91770

Mg, Margaret Ha]k;r
Deputy Director of Energy Programs

Economic Planning and Development Office
1700 West Washington
Pnhoenix, 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. 0. Box 21324

Phoenix, Arizona 85001

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

Lynne A. Bernabei, Esq.
Harmon & Weiss

1725 1 Street, N. W.
Suite 506

Washington, D. C. 20006

Pal. erde

Regional Adminstrator-Region V

U. S. Nuclear Regulatory Commission
1450 Maria Lane

Suite 210

Walnut Creek, California 94596
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MEMORANOUM 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
——Midland 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 !

FROM: Thomas M. Novak, Assistant Director
-for Licensing
Division of Licensing, NRR

SUBJECT: BOARD NOTIFICATION - USGS POSITION ON THE CHARLESTON
EARTHQUAKE (Board Notification 82-122A)

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. §.
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 fs 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 sefsmic design,

Mr. Kobert F, Warnick

Contact: U.S.N.R.C., Region III
Suzanne Black, NRR 799 Roosevelt aocd
xt, 29788 Glen Ellyn, IL 60137
JAN 171933
1‘5,"/’"

3¢ e(PLLT -




DEC 3 0 1932

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 in
the staff's position as a result of the evaluation.

g : @Aea{cw

s M. Novak, Assistant/Didector
for Licensing
Division of Licensing
Office of Nuclear Reactor Regulation

Enclosure:
As stated

cc: Licensee/Boards
Service List



UNITED S
NUCLEAR R

BEFORE THE ATOMIC

In the Matter of
UNION ELECTRIC COMPANY
(Callaway Plant, Unit 1

1ERICA
COMMISSION

AND LICENSING BOARD

N St S Sl i

Docket No. STN 50-483 OL

CERTIFICATE OF SERVICE

James P. Gleason, Esq., Chairman
Administrative Judge

Atomic Safety and Licensing Board
513 Gilmoure Drive

S{lver Spring, MD 20901

Mr. Glenn 0. Bright
Administrative Judge

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

nr. Jerry R. Kline

Administrative Judge

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washingtor 7" 20555

Mr. John G. Reed
Route 1
Kingdom City, MO 65262

A. Scott Cauger, Esq.

Assistant General Counsel for the
Missouri Public Service Commission

P.0. Box 360

Jefferson City, MO 65101

Barbara Shull

Lenore Loeb

League of Women Voters of Missouri
2138 Woodson Road

St. Louis, MO 63i14

Marjorie Reilly

Energy Chairman of the League of
Women Voters of Unit. City, MO

7065 Pershing Avenue

Unfvarsity City, MO 63130

Gerald Charnoff, Esq.

Thomas A. Baxter, Esq.

Shaw, Pittman, Potts & Trowb=idge
1800 M Street, N.W.

Wwashington, DC 20036

Dan 1. Bolef, President

Board of Directors

Coalition for the Environment,
St. Louis Region

6267 Delmar Boulevard

University City, MO 63130

Donald Bollinger, Member
Missourians for Safe Energy
6267 Deimar Boulevard
University City, MO 63130

Mr. Fred Luekey

Presiding Judge, Montgomery County
. Rural Route

Rhineland, MO 65069

Mayar Howard Steffen
Chamois, MO 65024

Professor William H. Miller
Missouri Kansas Section

American Nuclear Society
Department of Nuclear Engineering
1026 Engineering Building
University of Missouri

Columbia, MO 65211

Robert G. Wright, Associate Judge
Eastern District County Court,
Callaway County, Missouri

Route #1

Fulton, MO 65251
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of
ILLINOIS POWER COMPANY, et al.
(Clinton Power Station, Unit 1)

Cocket No. 50-461 OL

CERTIFICATE OF SERVICE

Hugh K. Clark, Esq., Chairman
Administrative Judge

P.0. Box 127A

Kennedyville, Maryland 21645

Dr. George A. Ferguson
Administrative Judge
School of Engineering
Howard University

2300 Sixth Street, N.W.
Washington, D.C. 20059

Dr. Oscar H. Paris*

Administrative Judge

Atomic Safety and Licersing Board
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Prairie Alliance

P.0. Box 2424

Station A

Champaign, I111nofis 61820

Sheldon A. Zabel, Esq.
William van Susteren, Esq.
Schiff, Hardin & Waite
7200 Sears Tower

233 South Wacker Drive
Chicago, I11inois 60606

Philip L. Willman, Esq.

Assistant Attorney General
Environmental Control Division

188 West Randolph Street, Suite 2315
Chicago, I1linois 60601

Mr. Herbert H. Livermore

U.S. Nuclear Regulatory Commission
Clinton Nuclear Power Station

RR 3, Box 229A

Clinton, I1linois 61727

Jeff Urish, Vice President
Bloomington-Normal Prairie Alliance
730 Wilkins

Normal, I1linois 61761



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

TEXAS UTILITIES GENERATING
COMPANY, et al.

(Comanche Peak Steam Electric
Station, Units 1 and 2)

Docket Nos. 50-445

50-446

CERTIFICATE OF SERVICE P

1 hereby certify that copies of "NRC SVAFF ANSWER TO CASE MOTIONS,
SEEKING ADMISSION OF DOCUMENTS" 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 ast
Nuclear Regulatory Commission's {nternal

4th day of November, 1982.

Marshall E. Miller, Esq., Chairman*
Administrative Judge

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dr. Kenneth A. McCollom

Administrative Judge

Dean, Division of Engineering,
Architecture and Technology

Oklahoma State University

Stillwater, OK %2978

Dr. Richard Cole*
Administrative Judge

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Atomic Safety and Licensing Board
Panel*

U.S. Nuclear Regulatory Commission

Washington, DC 20555

erisk, through deposit in the
mafl system, this

Mrs. Juanita Ellis
President, CASE

1426 South Polk Street
Dallas, TX 75224

David J. Preister, Esq.

Assistant Attorney General

Environmental Protection
Division

P.0. Box 12548, Capital
Station

Austin, TX 78711

Nicholas S. Reynolds, Esq.
Debevoise & Liberman

1200 17th Street, N.M.
Washington, DC 20036

Docketing Service Section*

0ffice of the Secretary

U.S. Nuclear Regulatory
Comission

Washington, DC 20555
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

In the Matter of
CONSUMERS POWER COMPANY
(Midland Plant, Units 1 and 2)

)
)
)
)
)

Docket Nos. 50-329 OM & OL
50-330 OM & OL

CERTIFICATE OF SERVICE

Christine N. Kohl, Esq., Chairman

Atomic Safety and Licensing Appeal
Board

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Dr. John H. Buck

Atomic Safety and Licensing Appeal
Board

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Thomas S. Moore, Esq.

Atomic Safety and Licensing Appeal
Board

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Charles Bechhoefer, Esq.
AdministrativeJudge

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, DC " 20555

Or. Jerry Harbour

Administrative Judge

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dr. Frederick P. Cowan
Administrative Judge
6152 N. Verde Trail
Apartment B-125

Boca Raton, FL 33433

Mr. James R. Kates
203 S. Washington Avenue
Saginaw, MI 48605

Frank J. Kelley, Attorney General
for the State of Michigan

Steward H. Freeman, Assistant
Attorney General

Environmental Protection Division

525 W. Ottawa Street, 720 Law Bldg.

Lansing, MI 48913

Ms. Mary Sinclair
5711 Summerset Street
Midland, MI 48640

Michael I. Miller, Esq.
Ronald G. Zamarin, Esq.
Alan S. Farnell, Esq.
Isham, Lincoln & Beale
Three First National Plaza
42nd Floor

Chicago, IL 60603

James E. Brunner, Esq.
Consumers Power Company
212 West Michigan Avenue
Jackson, MI 49201

Ms. Barbara Stamiris
5795 N. River
Freeland, MI 48623

Wendell H. Marshall, President
Mapieton Intervenors

RFD 10

Midiand, MI 48640

T. J. Creswell
Michigan Division
Legal Department

Dow Chemical Company
Midland, MI 48640
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

In the Matter of
DETROIT EDISON COMPANY

(Enrico Fermi Atomic Power Plant,
Unit 2) -

Docket No. 50-341

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 have 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 ~f November, 1982:

*Stephen F. Eilperin, Chairman
Administrative Judge
Atomic Safety and Licensing Appeal Board
U.S. Kuclear Regulatory Commission
Washington, DC 20555

*Thomas S. Moore

Administrative Judge

Atomic Safety and Licensing Appeal Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

*Dr. Reginald L. Gotchy
Administrative Judge
Atomic Safety and Licensing Appeal Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Gary L. Milhollin, Chairman
Administrative Judge
4412 Greenwich Parkway, NW
Washington, DC 20007

*Dr. Peter A. Morris
Administrative.Judge i L
Atomic Safety and Licensing Doard
U.S. Nuclear Regulatory Cormission

Washington, DC 20555

Dr. David Schink
Administrative Judge
Department of Oceanography
Texas A & M University
College Station, TX 77840

Harry Voigt, Esq.

LeBoeuf, Lamb, Leiby & MacRae
1333 New Hampshire Avenue, KW
Suite 1100

Washington, DC 20036

John Minock, Esq.
305 Mapleridge
Ann Arbor, MI 48103

Peter A. Marquardt, Esq.
The Detroit Edison Company
2000 Second Avenue '
Detroit, MI 48226

Arden T. Westover, Sr,
Paul €. 8raunlich, Legal Advisor
Board of Commissioners
Monroe County, Michigan
19 East First Street
Monroe, Ml 48161



UNTYED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE COMMISSION

In the Matter of

)
HOUSTON LIGHTING AND POWER COMPANY.; Docket Nos. 50-498
ET AL. % 50-499

(South Texas Project, Units 1 & 2)

CERTIFICATE OF SERVICE

‘Alan S. Rosenthal, Esq., Chairman Mr. Ernest E. Hill
@Administrative Judge Administrative Judge

Atomic Safety and Licensing Lawrence Livermore Laboratory
Appeal Board University of California

U.S. Nuclear Regulatory Commission P.0. 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

Appeal Board One Shell Plaza
U.S. Nuclear Regulatory Commission Houston, TX 77002
Washington, DC 20555

Chrictine N. Kohl* Mrs. Peggy Buchorn
Atomic Safety and Licensing Executive Director

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

Brazoria, TX 77422

Charles Bechhoefer, Esq., Chairman*
Administrative Judge
Atomic Safety and Licensing Brian Berwick, Esq.

Board Panel Assistant Attorney General
U.€. Nuclear Regulatory Commission Environmental Protection Division
Washington, DC 20555 P.0. Box 12548, Capitol Station

i Rustin, TX 787il
Dr. James C. Lamb III
Adminfstrative Judge
313 Woodhaven Road
Chape! Hil11, NC 27514




UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

In the Matter of

PENNSYLVANIA POWER AND LIGHT CO.

ALLEGHENY ELECTRIC COOPERATIVE, INC.

(Susquehanna Steam Electric Station,

Units 1 and 2)

Docket Nos. 50-387
50-388

CERTIFICATE OF SERVICE

Thomas S. Moore, EsqQ., Chairman

Atomic Safety and Licensing Appeal
Board

U.S. Nuclear Regulatory Commission

washington, DC 20555

Dr. John H. Buck

Atomic Safety and Licensing Appeal
Board

U.S. Nuclear Regulatory Commission

Wwashington, DC 20555

Stephen F. Eilperin, Esq.

Atomic Safety and Licensing Appeal
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United States Department of the Interior

GEOLOGICAL SURVEY
RESTON, VA. 22092

In Reply Refer To:
Mail Stop 905

hov 1 6 1882

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 Char1eston
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 locales
within the eastern seaboard (Appalachian Piedmont, Atlantic Coastal Plain, and

Atlantic ContwnentaI Shelf) :

Because the geologic and tectonic features of the Char1eston reg1on 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

- eastern seaboard may be very low, deterministic and probabilistic evaluations of the . _
."-  seismic hazard should be made for.individual sites:in the eastern seaboard L0 S =l B A
: estab]ish the seismic engineering parameters‘for‘critical faci]ities.--«fh—'~- g SETeeser,

PR -y

e R ot e R PR sl -t R Beans

As stated in our letter of December 30, 1980 earthquakes similar to the 1886
Charleston, South Carolina, ‘event shou1d be considered as having the potential to -
occur in the vicinity of Charleston and seismic engineering parameters of critical
facilities 1n tha’ area should be determined on that basis.

— e

Sincerely yours,

ames F. Devine
Assistant Director for
5 14’5 Engineering Geology




November 19, 1982

FOR: The Commissioners
FROM: Executive Director for Operations

SUBJECT: CLARIFICATION OF U. S. GEOLOGICAL SURVEY POSITION RELATING
TO SEISMIC DESIGN EARTHQUAKES IN THE EASTERN SEACOARD OF
THE UNITED STATES

PURPOSE : To provide the Commissioners 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 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
It o< oo o.-wee their seismic design, according to Appendix A to 10 CFR - - :
e s ~oim i —2=eo- Part-100, by the maximum-historical earthquake.not@is - =77 "Rl %

--wetssue agsociated with a‘geologic structure.- This controlling —--ivcaiiioom

s earthquake is typically an MMI VII or VIII. Since 1974, = ~= - - o
the NRC has funded an extensive research project -in the '
Charleston area to gain further information on the

causative mechanism of this event. . 5 o e

" . 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
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.

Contact:
R. Volilmer, NRR
492-7207



Our evaluation of the significance of this clarification

is underway. Currently, » 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 zn open public
meeting (noticed in the Federal Register) which will allow
for comments and questions from interested pa*t1es and
members of the public. -

We have also attached our preliminary views on & p1an to
address this clarified USGS position. This plan includes
elements which relate to both ongoing research and
licensing efforts and possible requirements for new &
efforts ? plit 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.
’ . 4 ‘
4&&
Willigd J. Dircks : T
a
Executive Director for Operations
Attachments: A 2, A A R e Fa s |
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Mail Stop 9Q§ '

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

' br. Robert E. Jackson

At}antic Contjngnta1 Shelf). Ll

G e

~ United States Department of the Interior

GEOLOGICAL SURVEY
RESTON, VA, 22092

In Rep1} Refer To:

-

NOV 18 1962
Chief, Geosciences Branch , % S 0 N e
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, 1880,
on the same subject we expressed the view that *. . . the likelihood of a Charleston
sized event in other parts of the Coazstal Plain and Piedmont is very Tow.*

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

.
- -y - . ..

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

“seismic hazard should_ be made for 'individual sites in the’eastern“séhbbdrd;to;?g;; il

establish the seismic_ engineering parameters for critical.facilities. - 7r..i

As stated in our letter of Dece@bé;'ﬁo. 1980;'Ea}tﬁhuakes sfmi18r to the 1886 _
Charleston, South Carolina, event should be considered as having the potential to
occur in the vicinity of Charleston and seismic engineering parameters of critical

Sincerely yours, .ggg; ‘,ﬂ

~$212 20473 . i B



Outline for Recommended Plan
Fastern U. 5. carthquakes

Introduction

Based on our preliminary assessment of the U. S. Geological Survey's
" (USGS) clarification of position reiating to a Charleston-type -
_earthquake, we do not see 3 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 additicnal requirements for work by the Utilities.

The USGS clarification indicates that deterministic and probabilistic
evaluations should be made. Generally, for most existing sites,
extensive deterministic 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 pian can be
made in order to add-ess specific tectonic structures. I1f necessary, 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 deterministic 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.
Thisprobabilistic program can be coupied to the current ongoing NRC
efforts in this area already underway. -We also believe that
utility-sponsored studies should be undertaken, preferably as a
consolidated group, to assess the seismic hazard in the eastern

seaboard. . e
IR, UL B8 T - LR L ot T iy - A , geie 15 M R E
Further specifics on this program will be provided after more extensive = _
discussions with the USGS. - . Y . .
S U PROBABILISTIC: EVALUATTONS i ans nel ol i qon .~y 35 L7 e |
vt 2T ouF view, the USGS clarification represents not so-much a new. oy oieo o

v understanding but rather a more explicit recognition of existing =& - T
Ay uncertainties with respect to the cpusative structure and mechanism'of ..~ '
the 1886 Charleston. earthquake. Many hypotheses have been proposed as
to the locale in the eastern seaboard of :future Charleston-size . ... . ..
earthquakes. Some of these could be very restrictive in location while .
others would allow this earthquake to reoccur over very large areas. -
Presently, none of these hypotheses are definitive and 211 contain a

strong element of speculation. i coF e ,

Traditional deterministic approaches are not generally designed to deal
with this situatfon. Probabilistic methods which allow for the
consideration of many hypothesas, their associated credibilities, and

" the explicit incorporation of uncertainty are much better equipped to
provide rationdl frameworks for decision making. We believe that the

%



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:ze areas to determine if uplift, subsidence or
di;ferential movement is occurring. Such studies may include among
others:

"A. Tectonic Geomorphology
8. Geodetic Measurements
C. Geologic Mapping

. Remote Sensing



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

MAR 31 1833

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 regarding
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.

Enclosure 1 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 provided
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 useg 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.

. Geon~

ames H. Conran
Senior Systems Engineer
Systems Interaction Section, RRAB

Attachements: See next page




Attachments:
Enclosure 1. Detailed Statement of Differing Professional Opinion.
EncTosure 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 Statisticians
View of NRC Statistics".
5. Technical Paper (Draft), by D. Rubinstein, dated 10/26/81, "Random
Thoughts on Uncertainties, Risk Analysis, and Nuclear Regulation”.
6. Note, dated 3/18/82, Conran to Coffman, "Comments on Draft Letter
(Hanauer to Cooper =NUPPSCO)....and Related Matters".
Fnclosure 7. Excerpt from Rebuttal Testimony on Contention 7B, dated 7/1/82, by
J. H. Conran.
Appendix A - Affidavit of James H. Conran, dated 2/9/83, to the Shoreham ASLB.

Enclosure

Erclosure

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




Enciosure I

STATEMENT OF DIFFERING PROFESSIONAL OPINION

I. Systems Interaction Topic

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

without Appropriate Review or Justification

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 was initiated. Notwithstanding,
management considers the program to be progressing

satisfactorily and emphasizes at this point the “confirmatory"

1y (%
nature of the program,( ) () Accordingly:

management proposes at this point to continue pursuit of

resolution of USI A-17 by following basically the same

() See Statement of Staff Views to the Shoreham Hearing Board, dated

(%) 2/22/83* (Excerpt attached as Enclosure 2.)
Also see NRC Staff Supplemental Testimony on Contention 78 (Shoreham OL
Proceeding), dated 3/10/83, at p. 5 & p. 14.




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

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

2. Differing Professional Opinion

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:

0 is a matter that poses important questions regarding

adequacy of existing requirements, for which



resolution is judged necessary to provide a
potentially significant decrease in the risk to
public health and safety, and whose resolution is
likely to result in NRC action,(") and
0 involves a generic concern juéged 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 cunsensus) 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

3
(4] see NUREG-0510 at p. 10
See NUREG-0510 at p. 11 and p. 49 (Table 1 - Priority Category "A"
(.) thinitfon).
See NUREG-0885 at p. 5 (Commission 1983 Policy and Planning Guidance).



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.

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 (scope
to be established by agreement with staff) using currently-
available techniques. This Qould better ensure early
availability of actual in-plant systems interaction

data required by the staff to determine the need for

full-scope systems interaction studies generically.



*d.

This approach would make the program less vulnerable to
significant delays resulting from plant-specific operating
problems and licensing-related difficulties (as has
o~curred 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” facilitics. 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.

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 interaﬁtion concern, management
should not now characterize USI A-17 as merely or

principally "confirmatory" in nature.



3. Possible Consequences if Differing 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.
(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 Differing Professional Opinion

a. The ACRS has considered the systems interaction issue in
‘.::; broad licensing context since 1974, and has made
specific recommendations on séveral occasions regarding
the kinds of less-than-full-scope systems interaction
evaluations that could be usefully undertaken in both
operating plants and NTOL facilities. (See, for example

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



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
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

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



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 “ystems 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:

a. abolishment of the Systems Interaction Branch in early

1981, and an accompanying sharp reduction in the number




*b.

of NRC technical staff assigned to systems interaction
efforts within NRR (PRA programs and activities within
NRR were not similarly affected),

SEE APPENDIX A, AT P. 16-17.

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.

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.

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
gained from the systems interaction studies planned in
pursuit of resolution of USI A-17.

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



protracted effort (from ~October 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 APPENDIX A, AT P. 16-21.

progressive blurring of the distinction between systems
interaction (a licensing-related USI) and PRA (a
developmental-type activity), and a growing tendency to
trest systems interaction as Just a subordinate part of
PRA.

SEE APPENDIX A, AT P. 22-24.

2. Differing Professional Opinion

Under the current system of NRC rules and procedures for
reactor licensing, the systems interaction issue (i.e.,
UST A-17) is a matter that must be addressed in
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
and weighted more heavily in determining the relative



*b.

-11-

importance and prioritics 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 resilted
in inordinate delay in the resolution of USI A-17.

SEE APPENDIX A, AT P. 16-18.

Greater emphasis should be given (e.g., in the Safety
Goal Implementation Plan) to the fact that incomplete
treatment of systems intcraction 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.

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:

0 assign higher priority than is currently given to
programs for resolution of the systems interaction
issue, and provide increased management support and
attention t2 assure expedited treatment and early
resolution of the important licensing-related
safety issue invoiveu,

0 assign greater numbers of NRC technical staff to
systems interaction work (e.g., comparable to staffing
levels dedicated to systems interaction work prior to
April 19€1),

0 reviev the effactiveness of the current organizationa)
setup withia NRR for conduct of systems interaction
programs (e.g., consiuer seriously a return to the
organizational structure and alignments in effect at
the outset of the 17.C.3 program).

ScE APPENDIX A, AT P. 8.
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Schedules for performance of programs for resolution of

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.

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.

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 debondable. 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 A, AT P. 24-26.
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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.

; Possible Consequences if Differing Professional Opinion is Not

Adogted

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

UST A-17 will likely result (with possible increased

likelihood of serious accideni).

SEE APPENDIX A, AT P. 6-7.
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*b. If, in advance of resolution of USI A-17, NRC management
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 interacticn 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 furiiier development of

the point addressed here.)'

4. Related Efforts or Other Information Pertinent to Resolution of

Differing Professional Opinicns

*a. Comments offered by the ACRS and individual ACRS members
(in the contaxt of review of Safety Goals Policy Statement,
Safety Goal Impiementation 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
Committee should be consulted in resolving this differing

professional cpinion.

’
(‘) See ACRS letters dated June 9, 1982; September 15, 1982; September 2&&
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 uncortain:i;; ingRA, 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,

1]
*) Paper d:ied 2/4/81, "A Statisticians View of NRC Statistics".
(See attached, Enclosure 4.)

"
™ Paper, dated 10/26/81, "Random Thoughts on Uncertainties, Risk Analysis
and Nuclear Regulation," (See.attached, Enclosure 5.)



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).(w)

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 dore 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.)

(

iv
JSee PASMY submittal dated 2/7/83, at p. 4-14 of Attachment II.
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11.Safety Classification Topic

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 effectively 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 themse!ves).(’z) NRR management has not
acted expeditiously, howevér, in following up that
action with additional remedial measures that were also
prudently indicated, and which were recommended

o (14)
specifically, i.e.:

12
ot See Me‘Bs. dated 11/20/81, Denton to A11 NRR Personnel and Denton to
Mattson, Eisenhut, Vollmer, et al, "Standard Definitions for
Commonly-Used Safety Classification Terms.

9 See Note, dated 3/18/82, Conran tp Coffman, "Comments on Draft Letter
Hanauer to Cooper =NUPPSCO)....and Related Matters"; and attached
routing slip. (See attached - Enclosure 6).
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0 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

0 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:

0 resource availability problems, given the magnitude
of the (projected) effort to develop/issue formal
guidance documents,

0 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,

0 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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o the “problem" involved was thought to be simply or
chiefly a "language" problem (i.e., resulting
simply from inconsistent or mistaken usage of words
applied in treating or discussing safety classification
concepts embodied in the regulations that are for

the most part mutually understood and agreed upon.

& Differing Professional Opinion

a. Testimony developed recently in the discussion of safety
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 safeiy" can lead to
confusion and nisunaerstanding 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.
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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
applizant under this interpretation is considerably smaller
than the minimum set of safety requirements recognized

by the staff. Such a fundamental difference of
snderstanding regarding what is required minimally by

the regulations for adequate safety clearly has

significant potential for adverse safety impact.

The full implications of the sitLation indicated in the
preceding (particularly in the context of operating
facilities) has not yet been completely sorted out;(l‘) but
NRC should give high priority now to an effort to do that.
At a minimum the measures recommended below should be
impiemented in remedy of the situation indicated.

SEE APPENDIX A, AT P. 30-33.

14
(. ) See Rebuttal Testimony dated 7/1/82 by J. H. Conran to the Shoreham

ASLB, at p. 6-7. Foclosmee 7



*d.

-23-

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.

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.

NRC should give high pricrity now to completion of the
joint effort initiated in September 1982 by the staff
and industry to develop a sqfoty 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.
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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 within the
Office of Nuclear Reactor Regulation. A copy of my professional
qualifications is bound into the transcript of the Shoreham

Hearing at p. 6538.
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PURPOSE OF AFFIDAVIT

The purpose of this affidavit is to identify for the Board (1) areas in
which I believe that testimony which 1 provided earlier in the
Titigation of Contention 7B 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

Change to Testimony and General Circumstance Dictating Change

Consistent with the Appeal Board's decision in North Annal, staff's
testimony 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
before the Board. My testimony in that regard was based necessarily on
my understanding, at the times that that testimony was written

1

See ALAB-491 BNRC 245 (197¢)



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,
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
preceding the presentation of staff's testimony on Contention 78 in the
Shoreham hearing, I had remained hopeful at that point regarding the
ultimate outcome of events in the systems interaction area and regarding
the prospects for resolution of USI A=17 on some reasonable and still
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.



3. Background and Baseline At Outset of the Program for Resolution
of USI A-17

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
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.% 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
Lessons Learned Task Force' (of which I was a member), and by further action
by staff managemeni and the Commission,® 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

“ See NUREG-0410

4 See NUREG-0510 at p. A-12

4 See NUREG-0585, Section 3.2 and Recommendation 9
® See NUREG-0660, Item I1.C.3



program plan for the augmented (II1.C.3) systems interaction program.®
The expanded program included (i) studies in which staff-developed
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
eariy-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
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 of the National Reliability Evaluation Program (NREP).?

With the preceding background (by way of further establishing the
"baseline" alluded to earlier for current judgments of program adequacy)
the decisions and actions taken by staff management and the Commission
to this point in the systems interaction chronology can be characterized

as follows:

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

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



B Baseline Consideration #1

The decisions and actions taken established the systems interaction
program, in a very real sense, as a necessary regulatory activity
i.e., as a USI program® 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

s0 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 systonsAintcraction 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 alternative
methodologies by the staff. It should be said, however, that
allocation of even ~2% years for resolution of such a complex

unresolved safety issue necessarily implied and, indeed, required

¥"Tee NUREG 0510, at p. 10, p. 11, and p. 49 (Table 1-Category A definition)

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



assignment of high priority, and strong commitment to the USI A-17

program by staff management and the Commission.

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 reyard

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 long enough, the likelihood
ong

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




somehow qualitatively (1) consideration of the rate of occurrence
of unexpected events (in particular, serious precursor events) and
(i1) 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 issve should properly
be evolved (as was done in the series of events leading up to
initiation of the 11.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 Considoratio; #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
ovo;turned 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 che schedule established by consensus.



d. Baseline Consideration #4

Consistent with the high priority assignment and timely resolution
objective for the augmented, post-TMI systems interaction

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

I1.C.3 program was to be closely coordinated with other programs
(such as IREP'Y and NREP''), the schedules for the completion of
studies intended to lead to the resolution of USI A-17 were
established initially so as not to be linked to, or dependent upon,
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 (I11.C.3) was established initially separate from
the management of the IREP (I1.C.1) and NREP (I11.C.2) programs

(i.e., with the ptogran management involved in each case reporting

to the Office Director and Executive Director levels through different

chains of command).

e. Baseline Consideration #5

The decisions and actions taken in establishing both the initial

UST A-17 program in 1978, and the augmented, post-TMI systems
interaction program (11.C.3) in 1980, were taken within the context
of an existing, established regulatory structure and process in which
well-established (approved) deterministic criteria and requirements
define what is adequate safety unless/until changed by due process

0 %;t:ria Reliability Evaluation Program (IREP). See NUREG-0660, Item
.C.1

'1 See NUREG-0660, Item 11.C.2



(i.e., the process outiined 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 1 believe that all must be considered together to understand fully

my current position in this matter.
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Excessive Delay in Resolution of USI A-17

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 11.C.3 program
along the lines suggested herein. I conclude, therefore, that the
program cannot be regarded or characterized as adequate (specifically
in the sense required to be addressed under North Anna; see Baseline
Considerations #2 and # 3).

To be somewhat more specific, although notable arogress 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 finaliy (on the basis
of initiatives taken/supported by the Director, NRR himself), it is
clear that the completion of the demonstration phase of the 11.C.3
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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 appears 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 (i1) that the fina)l submitta)l 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 siuply.bocauso 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



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"

vasis 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 estab!ished
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,'* and the similar recommendation made by ACRS

in January 1982'4  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

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

1/8/82
14 See ACRS_letter dated /18782, "Systems Interactions"; also see ACRS
letter dated 3/9/82, "Report on SI Study for Indian Point -3."
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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) failure 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 (i1) clear indication

now that licensees do not need to wait on the staff any longer to
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
11.C.3 program, three utilities have done so (i.e., at Diablo
Canyon, Indian Point-3, and most recently the Perry facility).
Although the results of these efforts have not yet been
fully-evaluated by the utilities involved and reviewed by the
staff, in several instances on the basis of licensees' own prudent
judgment, modifications to facility designs have already resulted

from these system interaction reviews.
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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)
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 agreod).

As a final point regarding this particular aspect of changes in
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

UST 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). 4

Such is not the case. Although (as alluded to in Section 2 above)

T¥%ee, for example, Transcript of TMI-1 Appea) Board proceeding at p. 300, for
for reaction of Appeal Board just to the changos of circumstance outlined
for them in the affidavit cited in footnote 19.



there had been unfavorable developments in some aspects of the
systems interaction program in the months preceding my
participation in the hearing (described in furiher detail in
Section 4.b following), the program in other important aspects was
showine gsignificant 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)
pruspects were very bright Tor the staff receiving extensive actual
systems 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
phase of the orogram back on track and moving as a result of a
development thz. 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,
initialing at the Commission level, in the state «f the program;
ard it seentd a very real possibility that this timely show of
interest from that level <Could result in a turning point,
tspecially for the methodology demonstration program which was
lagging at that point.
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S0 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 some serious difficulty,

was still adequate at that point.

Oe-emphasis on Systems Interaction Program Objective

In March 1981, the Systems Interaction Branch (SIB) of the
Division of Safety Integration (DSI) was aholished, 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
SIB members who were transferred to the Reliability and Risk
Assessment Branch (RRAB) of the Division fo Safety Technology
(DST) to try to continue the 11.C.3 systems interaction
program. RRAB is the organizational unit within NRR with lead
responsibility for PRA-related activities, such as NREP.

The most obvious thing that can be said regarding tiiis
development is that, insofar as organizational "stature" and
allocation of resources reflect the real importance ascribed
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



-17-

issue on their part, and correspondingly in the "effect.ve"
priority assigned to the program for resolving that issue.
Concerns along these lines were expressec 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, and possible effects of, this
action.’® A1l were reassured that any concerns in this regard

were mispiz2ced.

Despite such reassurances and t!.@ assuwed good intentions
underlying them, the effects of thal action uitimately proved
detrimental, as fearsd. Beginning al that point (gradually at
first, but more noticeably as munths passed) there began to
cevelop ‘n *he management of the systems interaction program
at all lev: 's withinn NRR a noticaule ‘ack of emphasis on the
completion o' .he I1.C.3 <ystens interaction program (and
resolution of A=17) on the basis and schedule est->lished at

the outset of that program.

15 TMI-1 Hearing Transcript at 15,615-15.62%
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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
resolution 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

expeditious effort to resolve it. By contrast, at the same

time that this apparent decline of emphasis and sense of

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 aciivities)
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).

Thece 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 judgment

of the adequacy of the systems interaction program currently,

particularly with respect to prospects for resolution of USI A-17
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at any reasonable time in the future, without a significant
reordering of priorities and program redirection.

(See Baseline 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 aenonstrltion phase of the
I1.C.3 program. In this proposal, approval by NRR was
requested regarding final selection of the NTOL pilot

plants in which candidate systems interacticn

methodologies were to be tested.!® 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 “or the

18See Memo, 10/28/81, Murley to Denton, "Implementation of Systems
Intemaction Interim Guidance".



Review of Generic Requirements (CRGR) of any NRR approval
action on this propesal. In February 1982, however, in a
letter from Mr. Dircks to ACRS (which required
concurrence by NRR)'? 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 alsc 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

12/82
"¥See Letter dated » Dircks to Shewmon, "Systems Interactions".
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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;!® but to date no final
approval has been given by NRR for implementation of any
methodology demonstration studies under any option. In
the process, however, the initially proposed NTOL 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'? 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

RRAB, DST and NRR management (i) not taking a more

1¥See, for examp

le, Memo dated 9/16/82, Ernst to Miraglia, "Revised CRGR

Letter SEP Phase III/NREP", and Enclosures 1 & 2.

‘¥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 II1.C.3
related program proposal on its own merits, i.e., as a
necessary program for timely resolution of a USI, and
(11) not resisting the post-facto imposition of a
cost-benefit criterion in a way that delayed

excessively the progress of that necescary 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-3.4% As a
result of my study of the interface quoétion. I
concluded, that the inter-system dependency information

¢ developed in a systems interaction analysis is important

“USee Shoreham Hearing Transcript, at p. 7534.
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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.?! (ACRS also made a
similar observation in January 1982).%% In documenting my
conciusions 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 resuits 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.

1 objected explicitly to the tendency that I saw within
ithe 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

215ee "Meeting Summary and Status Report" for July 24, 1981 ..." by
J. H. Conran, at p. 3-4,

227CRS Letter, dated 1/8/82, “"Systems Interaction”
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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
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)

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 methodelogy demonstration phase of
the 11.C.3 program. A partial basis cited recently for
withhoiding 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

overturning, without due process, a major safety decision
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mace previously, on the basis of widely-share qualicative

judgments, by post-facto application of an unestablished,

quantitative risk-based criterion, (See Baseline

Consideration #5). It is questionable also on the basis of

the foliowing considerations:

0

Inadequate treatment of common-ce.se ‘ailure is

an acknowledged major source of uncertainty in
quantitative estimates of risk based on currert
probabilistic risk analysis methods.

Systems interaction study is to a very great extent
the pursuit of efficient methods to treat
comprehensively and effectively common-cause or
dependent failure.

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 conﬁon-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.



-26-

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.

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

UST A-17. It seems fair to conciude, therefore, that if the
staff does not effectively pursue ti-erkresolution of USI A-17
through its I1.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



-27-

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 requirea 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 thic fundamental
difference in understanding 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 dependency analysis and walkdowns in the Shoreham
PRA)4%  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 this
situation where the staff's "contribution" in that regard is

called into question.

“45ee Shoreham hearing transcript at p.6653, p 7500, p.7634 and p.7847



- 28 -

SAFETY CLASSIFICATION TOPIC

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
sufficient to provide reasonable assurance of no undue risk to tne
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 ;y 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 we
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 78
was being argued, to work out what were perceived as resolvable language

differences (as contrasted to fundmental lack of mutual understanding



regarding what is required minimally for safety). [ 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 7B. 1 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 7B, they should not do so.

Basis for Amendment of Testimony

The further understanding that I Have developed in this regard is based

on the ‘ollowing:

a opportunity to consider longer and review more thoroughly the
testimony of Applicant's witnesses,
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.

synergistic consiceration ot a) and b).

In that context I was struck by how Tittle movement could be seen in

LILCO's six month old differences with the staff on these matters.
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With a license at stake, and that long tc think about and work on it,

it seemed remarkable to me that there would not have been more substantive
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 affort 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.

In pondering these questions further, 1 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
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" K 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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Implications of Amendment to Testimony

Having come to this realization and fuller understanding of these

matters, I believe the full implications of this can be summarized as

follows:

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).

My concern at this point is more serious, however. I no longer
believe that our differences involve only a language Lroblem

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 to license).
Understanding must be developed, and demonstrated, 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
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
and Regulatory Guide information can perhaps provide a "safety
net” or "backstop", to mitigate serious misunderstandings
regarqing 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



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 the 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 Additiona) Testimony

Mr. Conran's February 9, 1983 affidavit, if received in evidence,
will significantly modify evidence proffered by the Staff in support of
its positfon in the proceeding. Fairness requires that the Staff be
permitted 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 subiects 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 testimonv on the subfects 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, 8ranch
Chief of the Reliability and Risk Assessment Branch, and Franklin D.
Coffman, Section Leader of the Systems Interaction Section within the
Relfability and Risk Assessment ®ranch. 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 ard safety from
potential adverse systems interactions;

2. umresolved safety issue A-17 is confirmatory in nature;

3. the Staff's program on A-17 {s progressing satisfactorily
toward resolution;

4. no plant-specific systems interaction analvses are or should
be required until completion of the Staff's program Zetermines
whether they are necessary and justified.

ENCLOSURE 2
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MEMORANDOUM FOR: Commissioner Bradford

THRU: Roger H. Moore, Chief, Applied Statistics Branch, MPA
Norman M. Haller, Director, MPA
Lee V. Gossick, Executive Director for Operations

FROM: David Rubinstein, Applied Statistics Branch, MPA

SUSJECT: PROBABILITIES THAT THE NEXT MAJOR ACCIDENT OCCURS
WITHIN 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 vears of operation without major accident" has
received fairly widespread attention in the Commission. I believe
most ¢f the concerned persons addressed this problem in terms of
upper conficdence 1imits for the rate of a major accident or from the
point of view of hypothesis testing. An alternative way of addressing
this przdlem is through a prediction interval. As used here the
prediction interval focuses on the next major accigent. It puts an
voser bsund on the probadility that the next mejor 2ccident will occur
within 2 specified number of reactor years. Alternztively, it will
give a lcwer bound of the probability that the next major accident
vwill occur afier 2 specified number of reactor years. On the basis

of some 2ssumptions discussed below we may s2y for example:

a) Tre protzdility is less than .5 that the next (i.e., the first)
raior accident cccurs within the next 400 reactor years.

b) The probadility is less than .05 that the next major accident
oceurs in the next 21 reactor years.

c) The protadbility is larger than .5 that the next major accident
will occur 2fter the next 400 reactor years. This is equivalent
4o statenent (2).

The column hexded by I in Table 1 and the graph with the triangles in
Figure 1 give more detailed results of the prediction interval method.
The results are-given for both reactor ysars and time expressed in
calencar years; a calendar year is teken equivalent to 70 reactor years.
At present there are epproximately 70 commercial operating reactors.

S %‘12 , i‘ ‘$ ENCLOSURE 3
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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
accident

¢) lack of engineering considerations.

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 perhzps a reasonable
approximation; however, this is not readily demonstrated. The pre-
c¢iction interval as used here does have one conservative feature in
that it "equates” the time to the first major accident with the time
cunulated to date without major failure. My gut Teseling is that
this conservatism is likely to outweigh possible non-conservatisms
in the ascumptions. [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 simplisiic assumption of a Poisson process one
can rezdily compute the probability distribution of the time to the
next mzjor accident for any specified value of the occurrence rate of
major accidents. [In contrast the method of prediction intervals
does not require knowiedge or postulation of the value of occurrence
rates to make probability or confidence stztemants about the waiting
time to the first occurrence.] 7able 1 and figure 1 21so provide
probabilities relating to the waiting times to the next major
accicent for the major accident rates listed below:

A) One per 170 reac*.. yea s; this corresponds to the 90% upper
confidence 1imit bazed on 400 reactor years with no major
accident.

B) One per 580 @eactor years; this corresponds to the 50% upper
confidencs 1imit based on 400 reactor years with no major
accident.

C) One per §,000 reactor years; this is an approximate amalgam of
WASH-1400 and other "upper bounds", and the 50% upper confidence
1imit based on about 2,800 reactor years without major accident.
Some persons uake claims of from 2,500 to 3,000 relevant (in some
sense) reactor years free from major accicdents.
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D) One per 1,000,000 reactor years; this has been included here
2s some sort of holy grail.

In 1ine with your request, I took a very pragmatic approach and
deliberately played down the theoretical aspects. I sh2ll 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
picture 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.

-Q.'tw« el Wm,ﬁb«
David Rubinstein
Applied Statistics Branch
Division of Technical Support
0ffice of Management and
Program Analysis

cc: Crnairman Eendrie

Commissioner Kennedy
Commissioner Ahearne
Lee R. Abramson

Can Lurie

Susan B. Young

Seul Levine

John Austin



LEGEAND TO TASLE 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
retes of major 2ccidents as explained on pages 2 and 3.

8 is the reciprocal of the fajlure rates used in columns A, B, C, and D.
t is also the mean time between major accidents.

LEGEND TO FIGURE 1

Freczsilities that the Next Major Accicdert Occurs Within Prescribed
Interve!s

The time scale in rezctor years is given on the bottom and in calencar
yeadrs on top. These sca2les are logarithmic and =cientific rotatien is
used for the larce numbders; thus 5?4) is 5 x 10* = 50,000.

The graphs are plots of P(Y < t) against the P scale on the right.
The Q scale gives the complementary probability 1 - P = P(Y > t).
Both scales express probzbilities in percent; neither scale 7s linear.

The graph passing through the triangles (A) refers to the prediction
interve]l. The other graphs are: + for case A(e = 170); X for case
2{¢ = 580); O for case C(¢ = 4,000); and ] for case D(e = 1,000,000).



TASLE' 1

PROZASILITIES THAT ThHE WEXT MAJOR ACCIDERT OCCURS WITHIN PRESCRIBED INTERVALS

t t P(Y < t)
3IacTOR CALZSDAZ 1 &, _B n
TFAES YEA:S s 170 550 4000 1000000
i L0 ¢.,002 0.006 0.002 0.000 0,000
2 .03 0.005 6.012 0.003 0.000 0.000
10. .18 0.024 0.057 0.017 0.002 0.000
20. .29 U.0u8 0.191 0.034 0.005 0.000
50. 34 0. 111 0.25 0.083 0.012 V.00V
100. 1.4 0.200 0.445 0,158 0.025 0.000
290. 2.9 0.333 0.692 0.293 0.045 0.000
500. 7.3 0.556 0.947 0.580 0.118 0.000
1000. 1%, 0.71% 0.997 0.823 0.221 0.001
2000. 2s. 0.833 1.006 0.969 0.393 0.002
$040 ., 71. 0.926 1.000 1.000 0.713 0.005
10020. 140. 0.962 1.000 1.000 0.%918 0.010
20000, 280, 0.580 1.000 1.000 0.993  0.0z0
'$0000. 710. 0.992 1.000  1.000 1.000 (.0459
100090 . 1400. 0.956 1.000 1.000 1.000 0.0%5S
202000, 2600, 0.598 1,000 1,000 1.000 0.181
50000V. 7100. 0.999 1.000 1.000 1.000 0.393
1000030, 15000, 1. 000 1.000 1,000 1,000 0.8632
2000000. 28000. 1.000 1.000 1.000 1.000 0.865
5000000. 71000. 1.000 1.000 1.000 1.000 0.953
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Meehe~2<izel Derivation

The preciction interval based on accident free observation time
resembles Laplace's Law of Succession. However, the follic.ing

derivation is independent of the Law of Succession.

Assumption: Major accidents occur 2s Poisson sequence with parameter i.
Definitions: 1) to is an arbitrary exposure time to risk of major
accidents.

2) x(]) fs the time to the first major accident. Note
that x(]) may be smaller or large~ than to.

3) X = minlty, X)) .

4) Y = X(to) is the waiting- time to the next major

accident starting from to.

Theorem: For k > 0, P[Y < kX*] <1 - Yl_T .
Proof: From the assumption of a Poisson process it follows

that Y is independent of X*. For positive k, the
probability

PLY < kx*] = /7 P[X* > y/k] aexp(- ay)dy
< {7 PLU > y/k] rexp(- ay)dy ,

where U is a random variable exponentially distributed

with parameter A. Note that X* 5,X(1). Also,

{ PLU > y/k] 2exp(- ay)dy = PLU > Y/k] = PLY/U < K] .



- 8-

Since Y/U has an F distribution with 2 2and 2 degrees
of freedom and the density of FZ.Z is f(t) = (1 + t)'z.
it follows that

PIY < kX*) €1 = 7 - (1)
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Research might be of interest to you.

- ~ s p
Yaw A _ .{__VL‘ g frine
Devid Rubinstedin

Applied Statistics Branch
Jffice of Management and Program Analysis

Enclesure:
As stated

cc: See pttached lise

BEAsa 2 a2l ENCLOSURE_ &



-

AR L RS
- fwww

“tr>rp>4mzimﬁcxuummguxotqu.
= - » - - - - . - » . - . -

™~ x
- - . -

ASTEmSS
tassets
Abel)
Sernero
Bivins
Burns
Cullingford
Conver
Dooly

. Goldstein

Harauer

Griesmeyer (ACRS)

Johnson

. Hartfield

Ke=t
Larcaster
Kirk

. Messirger
. Minner
. Moglewer

f ol 1
Rowsome

. Thadani
. Telford
. L. Ong

£1-8assioni

. Vesely
. Crernstein

Easterling
Fine
Mensing

(b ]



A STATISTICIAN'S VIER OF NRC STATISTICS®

MR. RUBINSTEIN: Since Carl started to talk about where I fit in, let me say
that I belong to the Applied Statistics Sranch which {s the central consulting
group on statistical problems, serving 271 of NRC. We are not part of the risk
assessment group, and we have been relatively 1{ttle involved in risk
assesiment. Sometimes we get involved either because we push oyr noses

into 1t and occasionally because we arz asked to,

As 1 was listening to the varfous speakérs. I wanted to change my speech,
but I sort of gave up. I may repeat curtain things which other speakers
fave safd. Please forgive me for that.

I should ifke o start.on za upbeat note. There have been improvements

in NRC uses of statistics. 1 seem to sense 2 refreshing quickening of pace;
it this meet‘iic and at a meeting last sonih on risk assessment, I noticed
much mare ccrcers for the subleties of statistical problems and much more
recogrition and zcknowiedgment that the pas’. performance has been less

than perfect. This wuitkening of paie, mioht be called acceleration -- ]
should 1ike <0 call it *a jert.” In commin spesch a jerk is a sudden
change in force or acgeleration. En3{neers use the word "jerk” or “jerk
function” to denote the derivative of acceleraticn. One might speculate
thiat the cyurrent large s2iue ol the jerk furcticn 15 caused by anticipation
of tha juégment which you e going to pass. Regardless of the merit of
this speculatiut, the very faci that NFC has ‘hvited you to look over its
shoulcer is an extrémely good omen. I am confident that your advice and
guidance will "ely to keep the jerk, atd perhaps the jerk of the jerk,
positive fur considerable time to come.

(Laughter)

A review of statistics at NRC 1s 25 ambitivus undertaking I cannot do
justisk To. It cevers a consideradle time snan; it covers many practitioners
at NRC as weil ss practitioners outside of KRC. The latter include groups
wirking under contract to NRC, as well as ermployees of vendors and licensees
who are required to demonstrate sume aspect of performance or safety. Oftem
WR licensing does reiy un analyses performed by outsiders.

—

*An ecited szensuript of & 127k given bg David Rudinstein on Nov. 7, 1980 fn
washington, D.C., to ths ASA (Ac.crinn tatistical Association) Ad Hoc Comfttee
on Nuclear Regulatory Research.




Despite the introductory and sincere upbeat note, there is sti11 much room for
improvement in NRC's statistical applications. T shall deal in a broad brush
fashion with some of the troublesome issues. I want to emphasize the word
broad brush; NRC statistics 1s not a simple monolith. I {ndicated already
evolution over time and that statistics is practiced in one form or another
by many individuals within and outside NRC. Obviously the various fndividuals
and groups do not perform uniformly well, nor does each perform uniformly well
in 211 instances.

Despite diversity of application and quality, some deficiencies can be found
rather frequently in statistical applications in the nuclear field. First !
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 philoscphical
questions.

I believe that the penetration of the AEC and NRC by statisticians has been
minimal and rather iate, The full subtlety and complexity of statistical
prcblems in the nuclear field has not been appreciated by many in the nuclear
field, and this “ncludes 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

in the nuclear field. If there is a problem, there is a technological fix.
Associated with this attitude o~ philosophy is an action-oriented approach that

s not overly concerned with intellectual considerations; pragmatic considerations
wiil do. Oftentimes, I am concerned whether the methods are even good pragmatism.
The activist approzch, whether pragmatically sound or not, is reinforced by
pressure to provide answers and to provide them quickly.



Before I turn to some of the specific {ssues, I would 1ike to point out that
statistics 1s 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 1s 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 1ike to note that it was an NRC non-
statistician who pointed out that we are freguently 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 freguently used. It could
ceme from data or from subjective belief. It could be & mode, a mean, a medizn
2 30 percent confidence 1imit -- usually an upper confidence 1imit -- or what
sirikes somebocy as best without clear elucidation of what {s 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. Youwill often hear the word “"uncertainty"; a term that nuclear
pecple seem to be particulary fond of. The first major technical report
I reviewed in NRC used the word "uncertainty" where I think the
fol1oiing terms might have been more 2ppropriate:



Randu variable, or perhaps a variation thereof such as random
error or measurement error;

Standard deviation;

Confidence limit;

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;

It was 27 .0 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

am not sure that the authors always knew what they were talking about. Other
uses and misuses include the following:

2)

The word "uncertainty" is also used 2s an equivalent to

what is called an upper bound, and this term is nct 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
iteral upper bound.

Finally, "uncertainty" is used as sort of a catchal) phrase for what one
might call Bayesian uncertainties.

And, 10 and behold, sometimes "uncertainty" is used as the
condition of being in doubt. This particular usage of the word
1 prefer.

Regardless of the varfed nature of the uncertainties, they often are
sum-root-squared to yfeld “total uncertainty.” While there is frequent
recoghition in the nuclear field of the diversity of uncertainties,
much sloppiness and confusion still exist,




Now let me turn to some methodological problems. Bayesian statistics of one
sort or another {s widely used. The material that was distributed to you
contains some examples and critiques. I do not wish to elaborate on these

in detail. However, even at the risk of repetition, I should Tike to point out
that often the Bayesian framework is not clearly formulated and there is con-
siderable s1iding 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 prior{ distribution, t may not end with

an explicit posteriori distribution or probability. The probabilities seem to
have become absolute.

Another technical problem of NRC is that of components or variance. Often we
“autn F110 1RC with generic values which are evaluated and applied over presumably
similar classes. Plant to plant variabilities may be ignored, or differences
between different components mey be ignored. The ignored variation may be the
dominant contributor to variability and Bill Vesely in his talk clearly
recognized this. There has been some progress in dealing with the compiex random
structure of the things NRC has worked with, but more systematic exploration,
clarificaticn, and proper analysis of the random structure is indicated.

Model 11, or mixec models of the an2lysis of variance are not well recognized in
NRC. For that matter, Model I may be ignored.

As Bi11 Vesely pointed out, human factors and common cause problems are important,
or perhaps even dominant contributors, to risk. It is extremely difficult to
mode]l these convincingly and to find appropriate data for estimation of parameters.
In NRC terminclogy, there are great uncertainties with respect to these aress.
This leads to some philosophical questions.

In view of large and not necessarily well understood uncertainties, can one
properly quantify uncertainties? How should numerical analyses be used? How
should they be communicated? The subject of communication is a large one in
{tself.
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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 su. fective
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 %o say that
perhaps we shouldn't argue about whether we want Bayesian statistics or

classical statistics. Perhaps we should ask the question, what s good

scientific inference?

Thank you.
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DRAFT

Random Thoughts on Uncertainties, Risk Analysis, and Nuclear Regulation

David Rubinstein
1. Introduction

Okrent's testimony [Ref 1] stimulated me to write some of my thoughts on uncer-
tainty, risk analysis, and judgment in r .clear 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 accommodate likely outside
readers, I may explain some matters familiar to NRC personnel. Here | 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 technicdl uncertainty.”

Before getting on with the subject matter I should 1ike to acknowledge
that I have had 1ittle 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.

In Section 2, I shall comment on Okrent's testimony and on how it fits
into the evolution of probabilistic risk analysis at NRC. I discuss my
porsonalrQiew 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 Okrent's call for criteria for judgment.
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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 Took upon Okrent's testimony as a stage in an evolution
of how AEC/NRC deals with risk. I shall offer a grossly 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 Tittle formal analysis as backup.

B. "Wash-1400" stage: Development 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.
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In his introduction Qkrent 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.

2) Tough questioning of action criteria related to probabil-

fties of severe core damage, and of permitting plants to
be operated under some stated circumstances.

3) Critique of imprecise terminology 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-lLewis-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 a%gears that an effort to quantify the risks, or
the increment in risk, associated with &4 particular safety issue

is a worthwhile part of the process leading to decision. The
assumptions must %e clearly stated. The uncertainties should

be defined, as possible. Criteria for judamént should be developed
and independent peer review should be used.

"Ah yes, how should we expect the NRC to make decisions on matters
1ike 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
probabTlistic analysis should categorically supplant judgment to actual
reliance_on probabilistic analysis only if it contirms 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 for judgment and he calls for the development of criteria for judg-
ment. One plausible implicztion of that recommendation is that prob-



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 make decisions on...non-seismically qualified auxiliary
feedwater systems." 1Is 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. Fow many man-years or man-millenia are required? Would it require giant
shake tables on which critical configurations of piping could be stressed with
simulatec earthquakes? Would it require eight full scale experimental power
plarts -- each with an additional outer containment building and machinery to
absord radioactive iodine? Perhaps we should opt for nine experimental

power plants. With eight nuclear power plants we can run a full factorial of
three factors, each at two levels. With nine we could accommodate a Graeco-
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?

The last few sentences have becen 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-
fstic risk assessor know about statistics and the principies of design of
experimemis-even if he does not conduct experiments?



3. A Personal View on Uncertainty in Nuclear Regulation

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 11lusion than suhstance. The tautology
"1f 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 understana it and our process of thinking about it so well,
that w2 know the nature of the error in our thinking and therefore can
quantify the uncertainty. 1 find empirical confirmation of my somewhat
philosophical probing in an occasional sesture 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 summarises that "...
seven [respondents, i.e.] seismologists and geclogists 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 earthquakes at eleven different re-

actor sites." Reference [2] also deals briefly and rather vaguely with
respondents’ assessment of their uncertainty. While it 1s not clear

what they understood by uncertainty (standard deviations (of what random
variable or population), maximum error, or whatevegs. from a pragmatic
point of view their estimates of the occurren:

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 prebabilities per year.*
However, 9n 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
established? Were such theories shared by several or all assessors?




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
¢) 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 fts 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 ] shall deal with some psychological aspects
of analysis which relate to uncertainty. For sake of brevity 1 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 Tikely the dominant one. However, there are also
potential adverse changes the 1ikelfhood 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.

§) Several years of successful operation bringing about
complacency.

Economic conditions promoting shortcuts.
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This 1ist 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-
cisfons 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
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
Tatter may affect the 1ikelihood 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,
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 #s the case now. Superficially option (b) appears attractive.
However, 1 believe that in terms of "reasonable” precision many of our
problems are intractable and will continue to be so. I would expect



oniy a slow nidbbling 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
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. [ can only present some ideas related to it and state what
my inclinations are. Before doing that I shall summarize 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
anzlyst 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
Timitations. 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; 1.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 1imitations and will generally

* C. Bennett and M. Ernst pointed out that it is the relationship or
interaction between analysis and judgment that is paramount; [ agree.

nevertneless, there are differing views on the relative reliance to
be placed on each,
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have more awareness of the 1imitations. 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 analysis with puffery. Perhaps the majority will
state briefly and rather inconspicuously some of the assumptions and
limitations of the analysis. It is my impression that only a2 minority of
analysts at NRC drive home with force and proper elucidation the 1imita-
tions of their analysis. The analyses are provided directly or indirectly
to “users” which may be colleagues, supervisory personnel, the com-
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 preailection,
or seemingly help him to get out of a dilemma. Analysis no matter under
what label (mathematical, statistical, risk) has a ring of authority and
authenticity. It is often unquestioningly 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,
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
relfeving the later analyst of having to deal with the tough issues of

not well understood phenomena. It s much easfer to cite than to inves-
tigate and think through difficult problems. Individuals and institutions
will cefend their analyses and insist they are valid, discounting evidence
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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-I1 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 eariier I lack competence to
answer this question. For the sake of discussion let me speculate. It
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‘sm of analysis
b) brings to bear conscious and unconscious knowledge and
wisd m; and
¢) 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 vhich are these
cases? Also, how do we decide who is the most knowledgesble, wise, and
subtle person to provide this judgment? Yet'on an emotional level, 1|
tend toward judgment over analysis in nuclear regulation for the fol-
lowing reasons:

Too much credibility is given to analysis.

The staying power of analysis is too strong.

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, 1 believe that they function less intensively for judgment. 1
believe that judgment will in general be accorded less unjustified
authority and less staying power than analysis.

Okrent states “Criterfa for judgment should be developed...". NRC has
difficuTty developing criteria for guod analysis. I believe it is even
more difficult to develop criteria for yood 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
option (c), namely that NRC explicitly acknowledge profound uncertainty,




o3

and regulate with recognition of this limitation. The review group should
have profound thinkers and good pragmatists (not necessarily mutually
exclusive). It could conceivably be supported by several regulatory agencies
having common problems.

S. Postscript

It might be inferred from the teft 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 uncertazinties. 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 analysis in NRC are raised in my talk to the
ASA Ad Hoc Advisory Committee on Nuclear Research (3).
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NOTE T0: Frank Coffman
FROM: Jim Conran

SUBJECT:  COMMENTS ON DRAFT LETTER (HANAUER TO COOPER-NUPPSCO)...AND
RELATED MATTERS.

The Draft letter looks ok to me as fs; but a bit more should be said about the
pot that is boiling here. 1 have talked to Carl Johnsan, RES (NRC's representa-
tive on the NUPPSCO Committee referred to in the incoming) regarding the safety
classification/terminology issue invclved 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 comments to him regarding these matters were:

(a) The proposed definitions may be consistent (as claimed) with Denton's
"standard definitions" (approved by Denton on 11/20/81 - see attached);
but 1t 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 additiona),
new safety classification terms which we would then have to try to get
everybody to learn and use consistently.

(b) We really don't need any new (alternative) safety classification terms
defined; we just need standardization Gconsistency). within both the
staff and the industry, in the usage of the terms already included in
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
(1.e. fncorporating Denton's standard definitions into the “DEFINITIONS®
sections of the regulations so that staff and industry must/can use
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
assocfated 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 fs 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 Car) to
obtain and send to us copies of them prior to the (rescheduled) Hanauer
meeting with NUPPSCO members. That kind of info s clearly related to,

AP SOeSPTIS ENCLOSURE 6
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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/graded
Q.A. effort just getting underway with Sandia as contractor; etc.).

Our (RRAB 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
and 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.?. fmportant 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 detuil/discussion/
guidance to both the staff and the industry regarding proper application of
Denton's "standard definitions.” 1 know that Thadani and Ernst have been somewhat
reluctant to involve us heavily in this kind of activity in the past because of
our 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 1n getting done what
I am recommending, it simply fsn'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
ASLB, TMI-1 Board) as a result of our having addressed these issues in a number of
different contexts over the past 1l years. This 1s not just "word smithing";

what is involved is the precise meaning of the specific language thit describes
some of the most fundamental concepts of our regulatory structure and philosophy.
We really ought to get it (consistently) right, sometime soon.

Zre

cc: J.Conran Chron
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EXCERPT FROM

REBUTTAL TESTIMONY ON CONTENTION 7B, 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
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 1cast'tth¢ such
implications:

1. Because the Staff conducts an audit review, reliance must be
placed on commitments by Applicants that all portions of the regulations
are complied with (see, e.g9., FSAR § 3.1.2.1). It is critical that these
commitments mean what the Staff understands ‘them to mean if the Staff's
determination of "reasonable assurance" (which finding must be made in
accordance with 10 C.F.R, § 50.35(c) 1n order tc license a facility) is
to be meaningful in the sense intended in the regulations.

2. It is clear under the Staff's understanding of "important to
safety" (but 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 ({.e., those important to safety).

ENCLOSURE 7
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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

definitions provided by the Denton definition is extremely significant.

¥ U.S. GOVERNMENT PRINTING OPPICE: 1983-381-299:133
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BOARD NOTIFICATION (82-98) REGARDING QC REQUALIFICATION PROGRAM DTD 9/28/82
BOARD NOTIFICATION - WELDS IN MAIN CONTROL PANELS (BOARD NOTIFICATION NO. 82-90)

RECOMMENDATION FOR NOTIFICATION OF LICENSING BOARD (to Eisenhut from Warnick 11/1/82)
(Also filed in rcading files)

RECOMMENDATION FOR NOTIFICATION OF LICENSING BOARD (to Eisenhut from Warnick 12/3/82)

RECOMMENDATION FOR NOTIFICATION OF LICENSING BOARD (to Eisenhut from Warnick 12/01/82)

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)

BOARD NOTIFICATION - ALLEGED DESIGN DEFICIENCY (BOARD NOTIFICATION NO. 82-105)

BOARD NOFITIFCATION NO. 82-123 - USGS OPEN FILE REPORT ON PROBABILISTIC
ESTIMATES OF MAXIMUM ACCELERATION AND VELOCITY IN ROCK IN THE U.S.

BOARD NOTIFICATION - ACRS EVALUATION OF PWR FLOW BLOCKAGE (BOARD NOTIFICATION
NO. 82-125, 82-125A)

BOARD NOTIFICATION - USGS POSITION ON THE CHARLESTON EARTHQUAKE (BOARD
NOTIFICATION 82-122A)

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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INFORMATION ITEM - APPARENT DEFICIENCIES IN MIDLAND-ROSS
"SUPERSTRUT"MATERIAL USED FOR CLASS 1E 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.

mation may be applicable to all nuclear power plants.

This infor-

The enclosed memorandum discusses the lack of adequate quality assurance
on "superstrut” material used in cable tray, conduit, and instrument
n Palo Verde Units 1, 2 and 3 and

suooorts. Diablo Canyon Units 1 and 2.,
Washinaton Nuclear Project, Units 1 and

ect, 1 _and 4 have been Tdentified as having
used this material. T%e staff is reviewing the safety implications of
this matlier 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
When we have evaluated the individual or the generic
ese findings, we intend to notify all appropriate parties.

garrel1 k. Eisenhut, Director

to NRR procedures.
implications of th

Enclosure:
As Stated .

cc: See Next Page

Contact:

Darrell G. Eisenhut

X27672

Division of Licensing
///////,/”///Office of Nuclear
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The Atomic Safety & Licensing Boards for:

Callaway Plant, Unit 1

Clinton Power Station, Units 1/2

Comanche Peak Steam Electric Station, Units 1/2
Diablo Canyon

BN-33-02

Midland Plant, Units 1/2 S

PaTo-Verde NucTear 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 )
FilP 1-8



