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MEMORANDUM TO: Gary M. Holahan, Director
Oivisior: of Systems Safety and Analysis
Office of Nuclear Seactor Regulation

FROM: Ledy~rd B. Rarsh, Chief 2.7/ /
F.ant Systerns Branch }/ g /h s

Division of Systems Safety and Analysis
Office of Nuclear Reactor Regulation

SUBJECT: SUMMARY OF NRT WORKSHOP ON POST-FIRE SAFE
SHUTDOWN CIRCUIT ANALYSIS HELD ON JULY 23, 1898

On Juiy 23, 1998, the Plant Systems Branch, Division of Systems Sufety and Analysis. NRR.
sp~ ssored a 1-day workshep on post-fire safe-shutdown circuit analysis at the Bethesda
Marriott Hotel in Bethesda Maryland. Abou: 170 people attended, about 140 of them worked
for licensee, engineering, or industry groups and the rest were from NRR, RES, and each of the
iegiona! offices, and one person was from Nudlear !nforrmation and Resource Service.

The main purpose of the workshop was to discuss with the stakeholders a vanety of safety,
techrical, and regulatory issues associated with post-fire safe-shutdowr tircuit anabrses and
staff plans to address the issves In sum, the issues invoive potential fire-induiced electncal
circuit failures that could either prevent the operation or iead to malfunction of equipment
needed to achieve and maintain post-fin: safe shutdown, or in some manner interfere with the
achievement of post-fire safe shutdown. The underlying objectives of the workshop were to
bound the issues, to achieve an understancing of the stakehokder positions on the issues, and
to impart to the stakeholders an understanding of the stafi’s positions and cor.cems. Tha
discussions focused on safety. technical, and regulatory issues, the assuimptions that go into
circuit analy=as; and the terminology used te discirss the issues.

The NRC staff gave presentations on the histery of post-fire safe-shutaowrs circurt analysis and
safety significance and circuit analysis problems identified through inspestion. icensing actions,
and event experience The staff also summaiized ite Circuit Analysie Resolution Plan (CARP)
and informed the vsorkshop participants that it would consider the results of the workshop 1n
recommending to NRR management a ‘inal plan for resolving any issues of circuit analysis The
Nuclear Energy Instrrute (NEI) summarized its views on the regulatory ‘ustory and industry
positions There were also six industry presenttions on various technical subjects related to
circuit analyses, twa NRC and industey panel discussions on circuit analysis process and
corpleteness, and a question/answer and comment sesston for an NRC staff and industry
panel open to all attendees The staff also accapted for post-workshop consideration issue
papers and written and o-a! cuestions and comments during the workshop
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In response to NRC questions about safety, technical, and regulatory 1ssues associated with
post-fire safe-shutdowr. circuit anzlysis, industry represeniatives expressed the following vaned
and opposing viewpoints (1) licensees have effectively implemented the applicable regulatory
regquirements, and the issues raised by the staf’ either do not exist or are outside of tha
regulatory requirements, {2) iicensees have made “good fath” efforts to imgplement the
applicable regulatory requirements, but implementation may rot have oeen 100 percent
effective for a variety of reasons (e.g . confusing or conflicting staff pesitions and guidance and
2 lack of awareness by licensees and/or the regulator of some of the types of circun faiiure
effects that may be experienced in nuclear power plants), or (3) the circuit analysis 1ssues
raised by the staff are covered by the existing regulatory requirements, and to the extent they
have not been implemented, additional action by the NRC is warranted.

On the basis of the large numbar and variety of comments made and questions asked at the
workshop, it is clear that additional s1aff and industry effort s neeced to fully resolve the post-
fire safe-shutdown circuit analysis issue. There was general agreement by workshop
oarticipants including the NRC staff, that any plant-specific safetv-significant circurt analysts
issues should be identified and resolved, and that nsk information and nsk insights should be
considered in any generic resoiution of the circuit analysis issue. Some industry participants
suggested that any issues that are found to be not safety significant should be excluded from
NRC and industry resolution efforts At the conclusion of the workshop, MEI told the aitendees
that it would form an issue task force to werk witn the staff and the industry to resolve the
issues NEI stated that its effort would focus on the safety and nsk significence of fire-induced
circuit failures.

Attachment 1 1s the workshop agenda Afttachmant 2 1s a list of workshop attendees.
Attachment 3 is a compendium of the slides for the 10 ;orma! presentations delivered dunng the
workshop, a letter handed out to ai. attendees by the NRC staff (a March 11, 1897. letter from
Samuel Cailins. NRR, to Ralph Beed'e, NEI). two documents handed out to all attendees by
members of industry, and a letter dated August 7, 1988, from the Fire Protection Cleanachouse
on issues discussed at the workshop. Attachment 41s a wigh-level summary of key industry
and public messages received by the staff.. Attachment 51s a detailed summary of the
questions. comments, opinions, and suggestions from industry and public participants in the
workshop (from which Aitachment 4 was derived).

The workshop prov.ded an excelient forum for the stakeholders to air thewr views and
recommendations regarding post-fire safe-chutdown circuit analyais  We will place this
summary in the NRC Public Document Roorn and send copies te everyone who attended the
workshop In the ne_ . future, we will revise the CARP and mahe public our plans on how we
intend to proceed with this issue

Aftachments As stated
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in response to NRC questions about safety, technical, and regulatory Issues associated with

post-fire sate-shutdown circuit analysis, industry representatives expressed the following vaned

and opposing viewpoints' (1) licensees have effectively implemented the applicable regulatory
requirements. anc the issues raised by the staff either do not exist or are cutside of the
regulatory requirements; (2! licensees have made “good faith” efforts to implement the
applicable regulatory requirements, but implementation may not have been 100 percent
effective for a variety of reasons (e.g.. confusing or confiicting staff positions ard guidance ang
a lack of awareness by licensees and/or the regu'stor of some of the types of circust failure
effects that may be experienced in nuctear power plants), or (3) the circuit analysts 1ssues
raised by the staff are covered by the existing regulatory requirements, and to the extent they
have not been implemented, additional action by the NRC is warranted.

On the basis of the large number and variety of comments made and quzstions asked at the _
workshop, itis clear that additional staff and industry effort is needed to fully resolve the post-
fire safe-shutdown circuit analysis issue. There was general agreement by workshop
participants including the NRC staff, that any plant-specific safety-significant circuit analysis
tssues should be identified and resolved, and that risk information and nsk insights should be
considered in any generic resolution of the circuit analysis issue. Some industry participants
suggested that any issues that are found to be not safety signiticant should be excludad from
NRC and industry resolution efforts At the conclusion of the workstop, NEI told the attendees
that it would form an issue task force to work with the siaff and the industry to rescive the
issues NE! stated that its effort wouls focus on the safety and nsk s:gr ficance of fire-induced
circuit fa.ures.

Attachment 1 is the workshop agenda. Attachment 2 is a list of workshop attendees.
Attachment 3 is a compendium of the slides for the 10 formal presentations delivered dunng the
workshop 3 letter handed out tc afl attendess by the NRC ctaff {3 March 11, 1997 letter from
Scmuet Callins, NRR. to Raiph Beedle. NEI). two documents handed out to all attendees by
members of industry. and a letter dated August 7. 1998, from the Fire Protection Cleannghouse
on issues discussed at the workshop. Attachment 4 is a high-level sutamary of ke industry
and public mess ‘ges received by the staff Attachment 5 is a Jetailed summary of the
questions, comments. opinions. and suggestions from wndustry and public participants in the
workshop (from which Attachment 4 was denved)

The workshop provided an excellent forum for the stakeholders to air their views and
recommendations regarding post-fire safe-shutdown circuit analysis  We will place this
summary in the NRC Public Document Room and send copies 10 everyone who attended the
workshop in the near future. we will revise the CARP and make public our plans on how we
interid to oroceed with this issue

Attachments As staled
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ATTATHMENT 1

7°30-800

8:00-610

8:10-3:20

§20-900

Q00-915

915-930

§:30 - 9:45

9:45- 1145

L ccation: Bethesda Rarriott Hotel, Fooks Hili
Date: July 23, 1833

Reg:stratnonlAcoeptance of Papers/input from Industry and Public/Handout of
Agenda

Introduction/Presentation of Agenda/Discussion of Workshop Purpese
Tad Marsh, Chief, Plant Systems Branch, NRR

Introductory Remarks by an industry Representative

Fred Emerson, Nuciear Energy lnsﬁtute’

NRC Presentation of U.S. Commercial Nuclear Reactor Plant Post-fire Safe
Shutdovm Circuit Analysis History and Safety Significance. NRC Discussion of
the Potential Severity of Fire-induced Reactor Plant Transients

Pat Madden, Fire Protection Engineering Section, NRR
Ken Sullivan, Brookhaven National Laboratory

Summary of Industry Views of the Regulatory H!story of the Post-fire Safe
Shutdown Circuit Analysic I1ssues

Fred Emerson, Nuclear Energy Institute

NRC Presentation of Post-fire Safe Shutdown Circuit Analyzsis Issues as Recently
identified through Inspection, Licensing and Event Experience

Steve West, Chief, Fire Protection Engineering Section, NRR

Break

Industry and Public Presentations on Selected Techmical Topics (ssx 10
minute talks. each with a 5 minute Q&A period)

1 Bryan Ford, Entergy Operations, Inc.: "Review of Brovm’s Ferry Fire”

2 Vince Bacanskas, Entergy Gperations, Inc . "Safety Significance of Multiple
Spurious SRV Operation

3 Nicholas Rivera, PE, SPAD Engineering Company. "Multiple Migh

Impedance Fsults/Analysis of Conditions for Sslf-sustaining Arcing Faults

Jim Lechner, Nebraska Public Power District: “Circuit Analysis”

Stephen Maloney, Devonrue LTD" “Technological Overview of Associated

Circuits Analysis” _

6 Edward F Sproat, Philadelphia Ele tnc Company “Risk Observations on the
Current Fire Protection Regulation C. nservatisms”
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1145- 1:15

1:15-2:15

2:15-2:30
2:30-3:20

3:30-3:45

3:45-4:40

:té}-€1:40 -4:50

4:50-500

iunch Break

Paneld Discussion on: The Circuit Analysis Technicat Process (Fault
Terminology. and the Types of Assumptiors Necessary Regarding Multiple
Spurious Electrical Faults, Signals and/or Actuations in a Single Fire)(panel
member introductions ty the Moderator, issue introduction by NRC, questions
from the fioer) -

Pat Madden, Fire Protection Enginsering Section, SPLB/NRR
Ken Sullivan, Brookhaven National Laboratory

Fred Emerson, Nuclear Energy institute

Tommy Bamett, Entergy Operations, Inc.

Phil Brady. Fennsyivania Power and Light

Break

Panel Discussion on: Circuit Analysis Compiateness (the Necessary
Components and Features cf an Adequate Post-fire Sale Shutdown Circuit
Analysis and Resultant Plant Modifications, and the Likelihood and
Consequences of Circuit Damage Which Affects Post-fire Safe Stutdown
Capability}{pane! member introductions by Moderator, issue introduction by NKC,
questions from the floor)

Phil Qualls, Fire Protection Engireering Section, SFLB/NRR

Ken Suilivan, Brooknaven Nationiai Laboratory

Greg Krueger, Philadelphia Electric Company

Chris Pragman, Philadelphia Electric Company

Francesco Pellizzari, Engineering Planning and Management, Inc.

Break

Question and Answer Session

Steve West, Chief, Fire Protection Section, NRR

Pat Madden, Fire Protection Section, NRR

Fred Emerson, Nuclear Energy Institute

Wade Larson, Sngineering Planning 2nd Management, Inc.
Industry Representative TRD

Industry Closing Remarks A
Fred Emerson, Nuclear Energy Institute

NRC Closing Remarks and Adjourn

iad Marsh, Chief, Plant Systems Branch, WRR
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ATTACHMENT 2
WORKSHOP ATTENDEES (INDUSTRY, PUBLIC, AND STAFF)




Ahuja, Shashi K.

Bechtal Power Corporation
5325 Spectrum Drive
Frederick, MD 21703
(301) 228-6113

Anderson, Richard
Deiroit Edison - Fermi 2
6400 N. Dixie Highway
240TAC

Newport, M 48166
(734) 596-1735

Bacanskas, Vincent P.
Entergy Operations Inc.
River Bend Station

PO Box 220, RGSB-32
St. Francisville, LA 70775
(504) 381-4628

Bailey, Jack A

Tennessee Valiey Authority
1101 Market Street
Chattanooga, TN 37402
(423) 7514776

Bailey, Les _
Southemn Nuclear Operating Company
PO Box 1295

Birmingham, AL 35201

(205) 992-5286

Barbieri, Fred :

GPU Nuclesr Nuclear Corp.
One Upper Pond Road
Parsippany, iNJ 07860
(873) 316-7358

Bamel, Thomas
Entergy

GGNS, P.O. 8ox 756
Port Gibson, MS 39150
(601) 437-6177

Bartlik, Andrew
NYPA

123 Main Street
Whie Plains. NY
{914) 681-6492




Bashall, Richard

Proto Power Corpor-tion
Four Sycamore Lane
Pilesgrove, NJ 08058
(609) 1694839

Beckett, C.E.

T.U. Electric - Comanche Peak
PO Box 1002

Glen Rose, TX 76043

(254) 897-8083

Began, Keith

Southemn Company

42 Invermness Parkway
Birmiagham, Al 35242
(205) 992-5095

Bhat, Ram P.

ifiinois Power Company
Clinton Power Station
Clinton, IL 61727

(217; 935-8881 Ext. 3963

Sradley, Ecward
Tennessee Valley Autnority
1101 Market Street
Chattancoga, TN 37402
(423) 751-R253

Brady, Philip W.
PP&I.

2 North Ninth Street
Allentovin, PA

(610) 774-7773

grandes, Harold D, Jr.

Duke Power Company :
PO Box 1006, Mzil Code ECOSH
Charlotte, NC 28201-1006

(704) 382-3922
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Brandon, Michael K.

Entergy Operations inc. - Waterford 3
PC Box B

Kilona, LA 70068-0751

(504) 739-625¢

Brastad, Gordon W.

Washington Public Power Supply System
30G0 George Washington Way

Richland, WA 99352-0968

{509) 377-4705

Brendien, Joseph

Parsons Energy & Chemical
2675 Morgantown Road
Reading, PA 19607

(610} 855-3465

Bums, William E.

Southrem Nuclear Operating Company
PO Box 1285, BinB(67

Birmingham, AL 35201

(205) 892-6416

Butani, Dhanesh G.
Bechtel Power Corp.

§325 Spectrum Drive
Frederick, Md 21703-838%
(3C1) 2226121

Carison, Mark

GPU Nuclear - Oyster Creelk
PO Box 288

Forked River, NJ 08731
(608) 971-2207

Cleary, Tom

Northeast Utilities

PO Bex 128, Rope Ferry Road
Waterford, CT 06385-0128
(860) 447-1791 Ext. 3232

Conti, David J.
NAESCO

PO Box 300
Seabrook, NH 03874
(603) 773-7171




-

Cocper, Gary M.
Bechte!

9416 Boulder Road
Frederick, MD 21702
(301) 694-7524

Dahbur, Alan K.
Consumers Energy/Palisades Nuclear Piant
27780 Blue Star Memorial Highway

- Covert, Mi 49043

(616) 764-2781

Daley, Robert

Entergy

GGNS, P.O. Bex 756
Port Gibson, MS 39150
(601) 437-6174

do Peralta, Fleur
Tri-En Corperation
1770 Fourth Avenue
San Diego, CA 92101
(619) 637-7385

Dean, Michae! S.

Southem Nuclear Operating Company, Inc. - E.I. Hatch
PO Box 2010

Baxley. GA 31515

Dicks, Marcus

Duke Power Co.

13225 Hagers Ferry Road
Huntersville, NC 28078
(704) 875-5896

Dixen, Deb

Welf Creek Nuclear Operating Corp.
1550 Oxen Lane

Burlington, KS 66839

(316) 364-8831, Ext. 8249

Eicher, Lawrence R.

Wolf Creek Nuclear Operating Corp.
1650 Oxen Lane

Burlington, KS 65839

(316) 364-8831, Ext 8387




Ediott, Kevin

~ Scientech
910 Clopper Road
Gaithersburg, MD 20878
(301) 258-2427

£merson, Fred

NE}

1776 | Street, NW

Suite 400 Washington, DC 20066
. (202) 739-8086

Engeke, Staphen

Northemn States Power - Monticelio Nuclear Plant
2807 W. Hwy 75

Monticello, MN 55352

(612) 295-1229

Ertman, Jeff

Aliiant-IES Utilities
PSC, 3363 DAEC Rouad
Palo, IA 52324 -

(319) 851-7822

Esterman, Jeff

COMED

1400 Opus Place, Suite 400
Downers Grove, IL 60515
(630) 663-7662

Estes, Tyndall

VC Summer Nuclear Station
PO Box 88, Mail Code 8CS
Jenkinsville, SC 25065
(803) 345-4703

Ettlincer, Alan S
New York Power Authonty
123 Main Street

White Plains, NY 10601
(914) 651-6560




Faltynski, David

Wisconsin Electric Power Co.
Point Beach Nuclea. Plant
6510 Nuclear Road

Two Rivers, Wi 54241

(920) 755-6065

Fioravante, Nicholas E.

Tachnical & Management Consuiting Services, inc.
22312 Rolling Hill Lane

Laytonsville, MD 20882

(301) 253-8677

Fisher, Charles L.

Ficrida Power & Light Co.
FO Box 14000

Juno Beach, FL 33408
(561) 6943271

Fietcher, Mike

Wolf Creck Nuclear

1550 Qxen Lane, NE
Burington, KS

(316) 354-8831, Ext. 8005

Ford, Bryon

Entergy

1340 Echelon Parkway
Jackson, MS 39213
{601) 368-5732

Frewin. Wesley T.

Niagara Mohawk Power Corporation
PO Box 63

Lycoming, NY 13023

(315} 549-7018

Frumkin, Daniel M.

Virginia Power Company
Nuclear SBusiness Unit

£000 Dominion Boulevard
Glen Allen, VA 23060 '
(804) 273-2300




Garrett, Frank

Arizona Public Sefvice/Palo Verds Nuclear Gen. Sta.
=0 Box 52034, MS 7636

Phoenix, AZ 85072-2034

(602) 393-1197

Gregersen, James

Sauthemn California Edison,

San Onofre Nuclear Generating Station
PO Bex 128 (G48B)

San Clemente, CA 92672

(94S) 368-2664

Gunter, Paul
NIRS

Guron, Revelino P.

Arizona Public Service/Palo Verde Nuclear Gen. Sta.
5801 S. Wintersburg Road

Tomopah, AZ 85354-7529

(602) 383-5010

Haag, Mark D.

Ameren UE - Callawsy Plant
PO Box 620

+uJlton, Missouri 65251

(573) 676-8276

Mampshire, David

Pacific Gas & Electric (bxablo Caniyon)
PO Box 56

Avila Beach, CA 83424

(805) 5454054

Hannon, Charles E., Jr.
Parsons Energy & Chemical
2675 Morgantown Rcad
Reading, PA 18007

(610) 855-3489

‘i

Hanson, Roy
Alliant-IES Utilities
PSC, 3363 DAEC Road
Palo, 1A 52324

(319) 851-7411




Hardy, Steve

Canviina Power & Light
PO Box 10429
Southport, NC 28461
(910) 457-2743

Haribinson, L. Terry
Duhe Power Company
Cconee Nuciear Station
PO Box 1438, ONO1ES
Seneca, SC 29679
(864) 885-4338

Harrison, A. Wayne

South Texas Project Nuclear Operating Company
P.O. Box 283

Wadsworth, TX 77483

" (512) 972-7298

Herrington, Jim
Duke Ene-gy - Catawba Nuclear
4800 Concord Road (CNO4MD)
York, SC 29745
(803) §31-4096

Heysek, William G.
GPU Nuclear

PO Box 486
Middletown, PA 17057
(717)948-2191

Hilmes, Steven A.
TVA Sequoyah
Chattanooga, TN
(423) 842-8458

Hilmos, Steven A.
TVA/SEQ

11005 Harabor Rd. N.
Soddy, Daisy. TN 37379
(423) 332-0434




Hoffman, Jack

Fiorida Power & Light Co.
St. Lucie Plant

PO Box 14000

Juno Beach, FL 33408
(561) 467-7252

Holder, Alan L.

Entergy Operations Inc.
PO Box B

Killona, LA 70066-0751
(504) 739-6697

Jamison, Randy C.

Morth Atlantic Energy Services Co.
PO Box 300

Sezbrook, NH 03874

{603) 773-7810

Jebsen, Eric R.

PP&L

3213 East Boulevard
Beti:lehem, PA 18017
(610) 774-7729

Jordan, Peter

NUS Information Services, Inc.
2659 McCormick Drive, Suite 300
Clearwater, FL 33759-1049
(727} 669-3051

Jorgenson, Eric

PLG o

1411 4th Avenue, Suite 500
Seattle, WA 98101

{206) 442-0579

Kahl, Harold .

Duquesne Light Company
Beaver Valley Power Station
PO Box 4

Shippingport, PA 15077
(442) 393-5064
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Kalantari, Robert

EPM, Inc.

20 Speen Street
Framingham, AtA 01701
(508) 875-2121%

Kleinsorge, Liz
DE&S

400 S. Tryon
Chariotte, NC 28202
(704) 373-3595

Kopecky, Ken

Southern Company - Vogtle Project
42 Invernes. Parkway
Birmingham, AL 35242

(205) 992-7074

Krueger, Greg

PECO Energy

965 Chesterbrook Boulevaid
Wayne, PA 15C87

{610) 64£J-6574

Ksobiech, Christapher A,
Wisconsin Electric Power Co.
231 W. Michigan

Milwaukee, W1 53203

(414) 221-3336

Larson, Wade

EPM, Inc.

20 Speen Street
Framingham, MA 01701
(508) 875-2121

Launi, C. Michael
Sargent & Lundy

55 E. Monroe Streat
Chicagv, IL 60603
{312) 269-6113

Layton, Robert F.

Florids Power Corp.

CR-3

15760 W. Power Line Street, MAC NT38
(352) 795-64€6, Ext. 3973
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Loake, Harvay

Arizona Fublic Service/Palo Verde Nuclear Gen. Sta.

5801 S. Wicitersburg Road
Tonopah, AZ §5354-7529

- {602) 393-6986

Leatham, Russe!l

Pacific Gas & Elecaic (Diablo Canyon)
PO Box 55

Avila Beach, CA 93424

(805) 545-6731

wechner, James £.

Nebraska Public Power District
PO Box 98

Brownville, NE 68321

{402) 825-5686

Leficowitz, Harold

Duke Power Company
Occnee Nuclear Station
PO Box 1433, ONO3MS
Seneca, SC 29679
(864) 885-3445

Levin, Raisa

Bostos Edison Company
Fiigrim Station

600 Rocky Hill Road
Plymauth, MA 02360-5592
(508) 830-7841

Lillehei, Tom

Northem States Power _
Prairie Island Nuclear Generating Plant
1717 Wakonade Drive East

Welch, MN 55089

(612) 388-1121, Ext 4373
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Lopez, Steven A.

APS

Palo Varde Nuclear Generating Station
PO Box 52034, MS 7153

Phoenix, AZ 85072-2034

(602) 393-1943

Luker, Ira F.

Southemn Nuciear Operaing Compary (SHC)
Bin 8052, 40 Invemess Center Parxway

PO Box 1295, C'mingham, AL 35201

(205) 392-7205

Madaro, Luis A.

South Texas Project Nuclear Qperating Company
P.O. Box 239

Wadsworth, TX 77483

(512) 972-7658

Mahur, Kiran

PSE&G

P.O. Box 236, MC N-25

Hancocks Bridge, NJ 03038-0250
(609) 339-7245

Makar, Mary D. ,
First Energy Corporation
Perry Nuclear Power Plant
10 Cetrter Road

Perry. Ohio 44081

(440) 282-5137

Maloney, Stephen
Devonrue, LTD

38 North Street
Hingham, MA 02043
(781) 740-1445

Mays, Ben

TU Electric

CPSES, PO Bex 1002
Glen Rose, TX 76043
(254) 897-6816
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McCann, Edward

Baltimore Gas and Electric
. 1650 Calvert Cliffs Pkwy.

Lusby MD 20857

(410) ~35-238S

M<cDonough, Mark

Detroit Edison - Fermi 2
6400 N. Dixe Highway
Newport, Ml 48166 240TAC
{734)586-1733

Melikian, Albert

Southem California Edison

San Oncfre Nuclear Gererating Station
14300 Mesa Roao

San Cizmente, CA 92672

(949) 368-2112

Miller, Ted

Rochester Gas & Electric Corp.
R.E. Ginna Station

1503 Lake Road

Ontail.  JY 14519

(716)7:. 683

Mcadieen, Dave

NFi

17761 St. NW, Suite 300
Washington, BC 20006
(202) 739-8084

Murtha, Matthew J.
Davis-Besse

5501 N Street, Rt. 2

Oak Harbor, OH 43449

(419) 321-7747

Naiafi, Bijan

-SAIC
4920 El Camino Real
Los Altos, CA 94022
{650) 560-5944
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Neve, Douglas A.

RTS, Inc.

15450 Dodd Boulevard
Apr . Valley, MN 55124
{612) 322-489%4

Motley, David

SAIC

11251 Roger Bacon Drive
Reston, VA 20190

(703) 3184634

Nowlen, Steven P.

Sandia National Laboratories
MS 0748, PO Box 580n
Albuquerque, NM 87185-0745
(505) 845-9650

O'Conner, John
Carolina Power & Light
410 S. Wilmington Street
Raleigh, NC 27601

(919) 546-2037

Palaferno, Daniel A.
Parsons Energy & Chemical
2675 Morgantown Road
R=ading, PA 19607

(610) 855-34655

Parker, David
Southern Company
42 Inverness Parkway.
Birmingham, AL 35242
(205) 992-5010

Parkinson, Kieth

Bonalysts, Inc ,
PO Box 280, 215 Parioway Nortx '
Waterford, CT 06385

(86N) 442-4355, Ext. 448

Pechacek, Joe

New York Power Authority
268 Lake Road, PO Box 41
Lycoming. NY 13093
(315) 349-6766
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Pellizzari, Francesco
EPM, iInc.

20 Speen Street
Framinghar~, MA 01701
(508) 875-2121

Pragman, Christophe:r, J.
PECO Energy

965 Chesterbrook Boulevard
Wayne, PA 19087

(610) 640-6694

Raimondi, Paul

Northeast Utilities

PO Box 128, Rope Ferry Road
Waterford, CT 06385-0128
(860) 447-1791 Ext. 6529

Raju, Arumuham

Niagara Mohawk Power Corporation

Mine Mile Foint Nuclear Station

Electrical Engineer’NMP2 Electrical Design (B'oup
PO Box 63

Lycoming, NY 13093

(315) 349-7020

Ratchford, Andrew R.

Duke Engineering & Services

5000 Executive Parkway, Suite 300
San Ramon, CA 94883 -

{925) 2754663

Reichie, Steve

Duke Engineering & Services
580 Main Street

Bolton, MA 01740

(860) 447-1791, Ext. 2412

Ribeiro, Joe

Duke Engineering & Services (DE&S)
One Hurtington Quad, Suite 4509
Melville, NY 11747

(516) 420-3215
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Rispeli, Ron

Entergy

Arkansas Nuclear One
Rt#2 Box 137-G
Russeliville, AR 72801
{501) 8534915

Rivera, Nicholas M.

SPAD Engineering Company
PO Box 565/203 Mashie Drive
Vienna, VA 2280

(703) 238-1868

Robinson, Donald G.
Commonweaalth: Edison

Byron Station

4450 N. German Church Rozad
Byron, IL 61010

(815) 234-5441 Ext. 2843

Roumes, John

GPU Nuclear

One Upper Pond Road
Parsippany, NJ 07054
(973) 316-7053

Russell. Aaron J.

DC Cook Wuclear PiantAEP Nuclear Engineering
One Cook Place

Bridgeman, M1 49106

(616) 465-5¢21 Ext. 1103

Russo, Anthony

New York Power Authority - Indian Point 3
PO Box 215

Buchanan, New York 10511

(914) 788-2565

Schiavoni, Roger M.
Sargent & Lundy

55 E. Monyoe Street
Chicago, IL 60603
{312) 269-6245




Schommer. Keith
Wis-sonsin Public Service
Kewaunee Nuclear Plant
N490, Highway 42
Kewaunee, W1 54216-9510
(920) 388-8619

Schumaker, Denis

PSE&G

P.0. Box 236, MCN N-25
Hancocks Bridge, NJ (3038-0260
(609) 339-1852

Shoberg, Roger

American Electric Power - Cook Nuclear Plant
500 Circle Drive

Buchanan, Mi 49107

(616) 697-5087

Sievers, Richard L.
GPU Nuclear

PO Box 486
Middletown, PA 17057
(717) 948-8191

Sinopoli, Cliff

Baltimore Sas and Electric
1650 Calvert Cliffs Pkwy.
Lusby, MD 20657

(410) 495-6520

Siu, Nathan
RNC/RES

MS T-10 E-50
(301) 415-6380

Smaga, Mike

Vermont Yankee Nuclear Power Co.
Gov. Hunt Road

Vemon, VT

{802) 258-5932

Smith, Gary W.

Entergy

P.O. Box 756

Port Gibson, MS 39150
(601) 437-6193

17




18

Sproat, Edward F.

PECO Energy

965 Chesterbrook Boulevard
Wayne, PA 19087

(610) 640-6694

Stackiey, Jay

Duke Energy - Catawba Nuclear
4800 Concord Road (CNC4MD)
York, SC 29745

(803) 831-3308

Staudinger, Deborah K.
Winston & Strawn
1400 L Street. NW
Washington, DC

(202) 371-5775

Stelifox, David
McGraw Hill

Stone, Jeff

Baltimore Gas and Electric
165Q Caivert Cliffs kwy.
Lusby, MD 20657

(410) 495-6510

Storey, Tom

SAIC ‘

11251 Roger Bacon Diive
Reston, VA 20180

(703) 318-4500

Straka, Millan
Scientech

11140 Rockville Pike
Rockville, MD 20852
(301) 255-2281

Stramback, George

G E Nuclear Enargy

175 Curtne: Ave., M/C 747
San Jose, CA 95725

(408) 925-1913

st
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Sullivar, Kenneth

Brookkaven National Laboratory
Dept. of Advanced Technology
PO Box 5000, Buiding 130
Upton, NY 11873-5000

(516) 344-7915

Suiter, Theresa A.

Beckhite! Power Corporation
9801 Washingtonian Bivd.
Gaithersburg, MD 20873
(301) 4174244

Tran, Ricky

Entergy Operations Inc. - Waterford 3
PO BoxB

Kiliona, LA 70066-0751

(504) 739-6428

Trubatch, Sheldon L.

- Winston & Strawn

1409 L Street, NW
Washington, DG
(202) 371-5785

Trump, Eric

North Atlantic Energy Service Corp.
Seabrook Station

Rt. 1

Seabrook, NH 03874

(603) 773-7523

Vance, J.C.

—outhemn Company

42 invemess Parkway
Birmingham, AL 35242
(205) 992-7733

White, John L., Jr.
TU Electric

PO Box 1002

Glen Rose, TX 76043
(254) 897-6674
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Wilferd, Rodney

Arizona Public Sevice Co.
PO Box 52034, MS 7636
Phoenix, AZ 85C72-2034
(602) 393-5€651

Wilson, Dave

Ruchester Gas & Electric Corp.

RE. Ginna Station

1503 Lake Road, Ontario, NY 14519
(716) 771-3154

Woods, Rov
MNRC/RES
(301) 415-6522

Zielonka, Andy

Florida Power & Light Co.
9760 SW 344 St et
Florida City, FL 33035
(305) 246-6206




NAME
Belisle, G.A.
Bywater, Russ
Cahill, Chris
Chyu, Doris M.

| Dey, Monideep K.
Eaton, Tanya M.
Fuhrmeister, Roy
Holmes, Joff
Jenkins, Ronaido
Madden, Patrick
Marsh, Tad
Newberry, Scott
Oudinot, Déniele

Qualis, Phil

Ruland, William H.

Shimomura, Kazuo
Singh, Amarjit
Stetka, Tam
Tschittz, Michael
West, Steven
Whitney, Leon

Wiseman, Gerry
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ATTACHMENT 3

TENSETS OF PRESENTATION SLIDES, NRC STAFF LETTER TO INDUSTRY (HANDOUT),
TWO INDUSTRY HANDOUTS, AND POST-WORKSHOP LETTER
TO THE NRC STAFF FROM INDUSTRY




Introductory Remarks by
Industry

NRC Past-Fire Safe Shutdown
Cireuit Atalysis Workshop

July 23, 1993

Industry View

e This workshup 1s 2 posttive cevelopment i tne
resolution of safe shutdawn cireurt analysis
1s5ves

» Resolution will b¢ enhanced if we can shift the
focus from nterpeenve disagreements 1o
coasideration of safety stgmuficance

]
Fire-induced Circuit Failure
Issues

o Cutunt falure modes {information Notice
92-18)

a Multple spunions actuations

N

—
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Industry Geals for NRC
Workshop
o [ninate development of objective measuremeni
of safety significance of fire-induced cirrnt
failure issues
o PSA-bDased tools
o Oxher obyeetive mescuses

» Based on safety sizuficance, begin developing
regulatory/industry agr=ement on bounds to the
tssucs

NE
(g

e




POST-FIRE SAFE SHUTDOWN CIRCUIT ANALYSIS

HISTORY, SAFETY SIGNIFICANCE AND EXPECTATIONS
presented at

NRC / INDUSTRY
Post Fire Safe Shutdown Circuit Analysis Workshop
{Bethesda Marriott, Pooks Hill)

July 23, 1998
by

Patrick M. Madden
Senior Fire Protection Engineer
Division of Systems Safety and Analysis
Office of Nuclear Reactor Regulation

and

Kenneth Sullivan

Department of Advanced Technology
Brookhaven National Laboratory




Overview

Issue

Safety

Objective
- Design Conceptis
- Concerr:

Browns Ferry Fire (March 22, 1875)
- Fire

- Fire Damage

- Operational Impact

- Systems lost during the fire

Evolution of‘%hegu!atory Criteria / Guidance

Technical Safety lssues

Specific Circuit Analysis Issues




ISSUVE

Potential weaknesses in the fire protection features provided for structures,
systems and components inportant to safe shutdown.

Failing to adequately identify circuits, components; and systems required to
achieve and maintain safe shutdown and protect them from the affects of
fire, could result in ...

(1) both trains of systems needed to achieve and maintain safe shutdown
being damaged by fire; and

(2) the ability to safely shutdown the plant and mamtam it in a safe
shutdown condition being impaired.




Objective

Design

Concern

Safety
Protection of the heaith and safety of the public

Risk from normal operation, anticipated transients, and
accidents must te acceptably low

The likelihoad of accidents more . 2vere than those postuiated
must be extremely small

Redundancy of equipmernt and subsystems that perform
essential safety functions

Separation of redundant equipment and subsystems into
redundant divisions / trains

* Fire may cause common mode failureg of more than one

redundant division / train of essential equipment or
subsystems




Browns Ferry Fire (March 22, 1975)

The Fire

The fire began in a bank of cable trays in an area of the cable spreading
room where these trays passed through a wail penetration

(Fire was started by a air flow leak test method used a candle flame to
detect air flow)

Fire spread through the penetration / wall separating the cable
spreading room from the reactor building

Fire Damage

Major amount of fire damage was in the reactor building
(area affected 40 feet by 20 feet)

Temperatufe in some areas was as high as 1500 °F

More than 1600 cables routed in 117 conduits and 26 cable trays were
fire damaged. 628 of these cables were safety related
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Browns Ferry Fire (March 22, 1975) - continued

Examples of operational impact froin operator interviews

= RCIC, HPCI, LPCI and CS spuriously initiated because of cable damage
« ADS annunciators alarmed and timers were running
» 250 volt dc, Reactor MOV and 480 volt shutdown boards were lost

» Cable Spreading Room carbon dioxide fire suppression system failed due to
power {oss

«  Some of the spurious contrcl room annunciators initially noted were
- reactor low level auto blowdown permissive, |
- €8S and RHR pumps running,
- core cooling system diesel generators initiate
- HPCI, RCIC running
- alarms from various shutdown paneis

. Annunciations in the control room were strange and unexplainable
» RHR and CS pumps spuriousiy started and stopped

 Recircutation pumps ran back to slowest speed for no apparent reason



Browns Ferry Fire (March 22, 1975) - continued

Operational Impact - continued

° Indicating lights over vaive and pump control switches (panel 8-3) were
glowing brightly, dimming, and going out. The contro! circuits lights for
ECCS pumps and valves were lost.

e  Smoke conditions in the reactor buiiding required operators and others to
wear air packs to perform manual actions (air packs and their short duration
of air hindered the ability to perform imanual actions)

Systems Lost Durinq_ the Fire

- HPCI
- RHR Systems 1A, 18, 1C, and 1D

- CS Systems 1A, 1B, 1C, and 1D

- SLC pumps 1A and 1B plus Squibb valves
- RCIC

- RPS MG sets 1Aand 1B




Evolution of Regulatory Criteria and Guidance

Browns Ferry fire demonstrated the need for a more specific fire protection
criteria which wouid extend the safety principles of “defense-in-depth”.

10 CFR Part 50, Appendix A, GDC 3
BTP APCSB 9.5-1, Appendix A
50.48, Fire Protection

10 CFR Part 50, Appendix R
Generic Letter 81-12

NUREG-0800, SRP 8.5.1

Generic Letter 86-10

Purpose of requirements and quidance promuigated since Browns Ferry is

to assure that one train of equipment and their associated circuits needed to
achieve and maintain safe shutdown remains free of fire damage

Needed elecf%ical cables and circuits typically are:
- circuits and cables of equipment that is needed for post-fire si.fe shutdown

- associated circuits that may affect the ability of the post-fire safety function

from being performed.
- circuits and cables needed for cold shutdown




Regulatory Requirements

Appendix R uses the term “Free of fire damage.” Methods acceptable for |
assuring that necessary structures, systems and components (SSCs) are free of
fire damagqe are specified by Appendix R (Section 1li.G.2a, b, and c). These

“methods provide reasonable assurance that the SSC under consideration is

capable of performing its intended function during and after the postuiated fire,
as needed. ,

Cables (circuits} whose failure could prevent the operation or cause the mal-
operation of redundant systems needed to achieve and maintain post-fire safe

shutdown are required by Appendix R Section 111.G.2 to be identified and
provided with fire protection which ensures one of the redundant trains is free of

fire damage.

Appendix R Section Hi.G.3 requires that alternativc or dedicated shutdown
capability and its associated circuits, independent of cables, systems, or
components in the area under consideration, be provided where the protection of

systems whose function is required for hot shutdown does not satisfy the
separation and protection requirements of Appendix R Section 111.G.2.

Post - 1979 plants in general were reviewed against similar criteria

.




TECHNICAL SAFETY ISSUES

Intent of Requlatory Requirements

Ensure that one train of equipment and associsted circuits used to achieve
and maintain safe shutdown c¢~nditions will remain free of fire damage

Fundamental Principles

o Electrical cables and circuits that are exposed to the effects of fire will
be damaged

- Itis not deemed possible to accurately predict the manner in which
damaged cables or circuits may fail

« Various types of electrical faiiure modes (e.g., hot shorts, cpen
circuits, shorts to ground) are assumed to occur as a result of fire

damage

"m




Circuits of Concern

«  Electrical c'ircuits or cables whose damage due to fire could:

e
!

I} disable the operability of required shutdown systems, equipment
or cables; or

1 initiate transients that may preclude the successful
accomplishment of required shutdown functions; or

L initiate transients that could place the plant in an unrecoverable
condition |

J
i,
feein)



Analysis Expectations

« Circuits oficoncern to post-fire safe shutdown are

v

identified,
evaiuated, and

potentially disabling conditions are prevented or appropriately
mitigated.




Resoiution Options

» Meet regulatory criteria (Section 1il.G); or

« Assume cable damage wiil cause equipment under consideration to
fail in an undesired manner and provide appropriate means to prevent
or mitigate the consequences of failure as necessary; or

« Perform a detailed circuit analysis which conclusiveiy demonstrates an
equivaient level of fire safety to that which wouir be achieved through

compliance with reguiatory protection criteria; or

» Provide technical justification sufficient to support an exemption from
the specific protection requirements of the regulatiori

13




SPECIFIC ANALYSIS ISSUES

Number of Circuit Faults to be Considered

o  Browns Ferry fire demonstrated that a high numwer of circuit fauits
may occur in a relatively shoit period of time

» Circuits and cables invoilved in or exposed to fire should be
considered damaged

« [tis not deemed possiole to accurately predict the manner in which
damaged cables or circuits may fail

« Therefore, one or a combination of possible circuit failure modes (hot

shorts, open circuits, shorts to ground) should be considered in the
evaluation




Fire Induced Hot Shorts

« Circuit failure mode (short circuit) which causes voltage to be backfed
frcm an energized circuit to an unenergized circuit

« Typical Examples:
v/ cable-toc-cable

conductors of energized cable contacting conductors of a different
cable

v conductor-conductor

shorts between individual conductors located within a single
multi-conductor cable or logic circuit




Fire Induced Hot Shorts (Cont.)

e 3 Phase AC Motor Circuits

Considered in evaluation of Hi/Low pressure interface boundaries only

« Ungrounded DC Circuits
v Cable-to-<cable:

Except for H '.ow pressure interface boundaries, component need
not be further considered if two hot shorts of proper polarity are
needed to cause spurious actuations

v Multi-conductor cables

Potential for fire to cause multiple hot shorts in a single multi-
conductoer cable is deemed credib’2, and should be considered in
the evaluation

16




Fire-Induced Spurious Actuations

» Faults between conductors of fire affected cables or circuits may
cause multiple components to spuriously actuate

« Components in a single Hi/Low pressure boundary are assumed to
spuriously actuate simultaneously

» Evaluation of other componenis (non Hi/Low) should consider "any
and all" spurious actuations on a ""one-at-a-time" basis, where:

v All potential spurious operations are identified for each fire area;

¥ Potential for multiple spurious actuations to cccur as fire
progresses is considered and evaluated; and

v Appropnate actions are implemented to prevent cccurrence (fire
protectn%n features) or mitigate its consequences (e.g., timely

manual actions)
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Summary of Industry Views of
the Regulatory History of Post-
Fire Safe Shutdown Circuit
A~alysis Issues

NRC Post-Fire Safs Shuwr-jown
Circuit Analysis Waorkshop

July 23,1998

J

Fire-Induced Circuit Failure
Issues

o Circunt faijure modes (Information Notice
92-18)

» Multiple spunous actuations

Evolution of Industry Positions

s 1981 Appendix R 2B

» GF. 81-12 interpretations : w

» 1981-1986. Resoluuion of Apperdix R 1ssues for
some plants

» Regronal workshops, GL §5-01 draft

» GL 86-10 .nterpretations

» Late '80s - carly *90s Submuttal * approval

remaning 1ssucs/plants NEI
[

_—
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Evolution of industry Positions

e 1992 Informaticn Notice 92-18

» 1992-1994: Licensee review of IN 9218

» 19%4-1996: GL 8§9-10 :aspeciions addressing IN
92-18

e 1997
o Industry snvey
o NE}and NRC letters on NRC 2nd industry posinors

s Recently: Inspections identifying multiple

ous actuanons as a regulato
spurnt gulatory llEﬁ
concem

Utility Positions

» NEI surveyed uthity posinons on
o Response to IN 92-13
o Mechanustic v funcuionat faslures
« Mulupie spunous actuations
« Recommended industry acvons

» More than 95 plants represented in survey results

MEY
"

iM 92 48 Faillure Modes

» Industry position stated in response to Question 3
An May 30, 1997 NE! lerter

% Positon based on GL 86-10, Question § 3 1
“Foe consadoration of 1 . all possible
fungucoal fubwe states must be evahuated, that 1, e
composent <ould be encrgued ot de-coergized by one ot
more of e above failure modes  Thertfare, valves coald
il open O clored prctpr cewld fadd ranning A nox rezing.
) dudanon breakers could (i) open of clased =

L

R

NE1
%
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IN 92-18 Failure Modes

s Mast licensees believe IN 92-18 constituied a
fundamental change of NRC views on circunt
failure modes

» Information Notice not approprate vehicle for
coaveying change in regulatory views
o Conflicted with licensing bases founded cn approved
safe shutdown analyses
o Conflicted wah peevious stafl guidance
o Past-gecdic
» Geoene gusdaace (GL 86-10)

Muitiple Spurious
Actuations
« Position based on GL 36-10, Queston £.3 10

“Ptr the cntera of Secvon 111 L of WOCFRSO Appeodux R. 2 loss
of ollute pow:r shall de assumed for a fire n any fire area
copcurrent w th the following atsumpooas
3 The safe stutdoun capabdirv thould nor be adversely
aflected dy any Qng 1puncus dcuatro o signsl resuling
from 3 fice 13 acy pliot ases. 48d
b T ate shudown cagabulity should not be adversely
alt (eddy 2 five 10 a0y plant ares which results m the sy of
2l ;omate funcnent (sigaal, logi) rom the cyants
ocated w e area 1 CORJUNCTIOE with O0E wOrst
ease spunous actuaion or sighal resulnng from N ES 3
e fe. 308 b

|

Muiltiple Spurious Actuations

s Industry position stated 1n response 19 Questions
1, 4, and 5 of May 30, 1997 NEI letter 40
o The indestymg guidance (GL 86-10, Questions § 3 1and
$.3 10) breats both the i L and I G areas consistently
Thas gudance 13 titerpreied 10 mean
o Antlyze conneq of posmible 1p
« ™=satatome Dot sequeaaily. sunulancously. or wab
eum - ve e{Tects
o Except for bighlow pressare wierfsses. where eflecy of
h 1pUNou) of 8 of redundant valses snalyzed

%El

e -
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in Closing

e Further discussion of diffening industry and —_
regulatory interpretations not likely to resolve
these issues

= NRC staff have taken positive sieps toward
gencric resolutton
» Circunt amalysis resolehon plan
o This workss.p

s Must focus regulatory and industry resoursss on
real safety issues 'iE '

,“,‘_J
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POST-FIRE SAFE SHUTDOWN
CIRCUIT ANALYSIS ISSUES

Steven West, Chief
Fire Protection Engineering Sec.icn
Office of Nuclear Reactor Regulaticn

July 23, 1998




TYPES OF PROBLEMS

e MOV Mechanical Damage

¢ Associated Circuits

e Common Enclosure

® Fuse/Breaker Coordination

¢ Short Circuits

e Spurious Operations

e Transfer and Isolation Capability

o High-Prevsz;éureiLow-Pressure Interfaces

e Multiple High Impedance Faults

Shde 2




Browns Ferry Fire

Seyan Ford

Entergy

Vioshop on Fost-Fire Sate Shutdown
Cicuit Aratysis

Juty 23, 1998 .

=

Background

* March 22, 1975

o Fire was started in 3 penetration in the cable
spreading room by a canule used 107 leak checks

o Flzo spread through the penetrition separating the
cahie snreading room from the ceactor building

¢ Fire extandad 30 to 4C fe2l into the rescior bullding
and 210 5 teet in tha cable sproading room

o Unit 1 wzs the most atfected unit

¢ Reactor level was maintained using 1 CRO pump,

- the Condenssie System. and 4 relief valves,

Background

< S

May—

« Mast (ostes of electric power an equipment fadlures
occurred approximataly 1 hour into the vvent

¢ Some power was restored after about 4 172 hours.

o Ths refief valves used to control pressure were lost

about 8 Fours into the event and ware vestored
about 3 12 hours later

¢ Firs buraed for approximatety 7 1/2 hours.
¢ Torue cocSing eutablished atter about 43 hours,
+ Shutdown sooling established at *r 2bout 16 hours.

—




Fire impacts

& Damaged ppcoximately 1600 cables (684 satety

i related)

IS

& Smole and fumes eniered the control room

IS

* Power was losi 2> muitiple control boards. Onty t
Reactor MOV board w.s available,

.

*

Circuit Failures

* Spurious signals
- Lowlevel Blowdown Permisgsive
- ECCS pump running
- ADS Timer started
- Recirculaticn pumps ranback

- Righ reactor water level signal to feedpump
control

Circuit Failures

* Spurlous Actuations ‘
ECCS pumps clarted (RHR, CS, HPCI, and RCIC)
3nd were tripped by the operator

=CCS : umpe restaned {RHR, CS, and 14PCI) and
welt iripped by the operator

Shutdown cooling MOV may have changed state

* Random Indicating lights became ver) bright and
then went dim or out

i * Spurious annunciators

|
1
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Circuit Failures

o Myltiple ingtruments dscame inoperadee
- Newtron Monitcomng (2 SRMS were resiored witt:
femp. connections in about 1 hour;
- Tous femp., level, and pressure (Temp.
WGl aton reatored with temp. inttruments)
- Some reaciorlzvel and presiun
- Scme feedwater flow, 3i0am fiow
- ofc.
« Soms breakers would not operaws dus to shetts
preventing the coth. from ogerating

*

L.—-L-[-—-f“—“‘

=T
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Circuit Failures

(et e

!
o laoperadle equipment

- ARECCS and RCIC

- MSIVs and feedwatsr pumps

- T tefref vatves )

- Reactor Building C.osed Coolung Water
- RWCU

. SBGT B

-0GC

- 8 OrywelRl Blowers

- SBLC

=32 S22

i
i
t

DR

| sipation

Circuit Failures

o The & relief valyes being vsec to control reactor
pressure failed. Solenols vatve supplying controt

5 " alrhad 12ilad. Personnsl bypassad solenoid within
3 112 hours of the iailuce

L Y
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What Worked

o HPCl and RC:C autostarted and restoced water teve!
following the reactor scram even DIouph they had
sputiously started twice previcusty. Following
shuldown by tha operator they could not be

1 restaned.

Al but one OG sutostarted.

o Condensate and Condumsate booster pumps

o One CRD pump

o 4 relie? valves were used tO reduce reactor pressure

) ==

ST

Conclusions

-
|
-

e Event showt dferences detween tadkionsl deticn analysis
and actus) eveirm:
» Fires wivolving lowr flammediity combusidien progress
lowty (¢ 9.6 Qe s not 3 4
- Soms tyvieme within B0 fire arez Miy be avatadle to be
V1 10 Ry T Frert.
SYsens Mecind bry B lirs ey be stcosstully Uted ©O
UtQats T evert for MASLINGIA] periods of Lieme
+ Ropaire witheut proceduces may Be ful
- Muitiple spurious Sigraks can be gerented Dut Muy have
low safety kapact (€., Operstor iy mitigale).
o The Agpendu X amalyses ks the UBA 3na'yses contan
o Spifying sssumptione whch My be Ciffecent than actuat
' Sverts uhell UR ProvAANg 30 adequIte teve! Of satety.

o




SAFETY SIGNIFICANCE
OF MULTIPLE SPURIOUS SRV
OPERATION

Vincent P. Bacanskas
Entergy Operations, Inc.
River Bend Station
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Introduction

» Safety significance of Postulated Fire Induced
simultaneous opening of 16 SRV’s

— Probability of event
— Qutside Control Room

— Inside Controcl Room
— Thermal/Hydraulic Analysis
— Cable Fire Testing
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Fire Area C-6

General area control building elevation 70’
Fire ignition frequency 6.9E-4/yr
Fire induced multiple SRV lift ~ 3.12E-10/yr

'CDF contribution 2.94E-11/yr

Non-Risk Significant




bility Analysis

Main Contr_ol Room C-25

o Fire igniii’on frequency 9.5E-3/yr
« Fire induced multiple SRV lift 1.6E-7/yr
e (DF Contribution 1.5E-8/yr

* Non-Risk Significant




Fnial/H vdraulic Analysis

Plant Response
e Three scenarios were evaluated
— Fire outside Main Control Room, Bounding

— Fire in Main Control Room, Mechanistic
— Fire in Main Control Room, Bounding




N mal/Hydraulic Analysis

Fire Outside Main Control Room

Assumes all 16 SRV's Lift

Assumptions based on Safe bhutdown Analysis system
availability

— Reactor Scram (Level 3)

— Crudit Div. I (RHR-A, LPCS)
Operators can close SRV’s from control room
Safe shutdown achieved and maintained




tic Analysis

Fire Inside Main Conirol Room - Mechanistic
. Assumes all 16 SRV’s lift
» Mechanistic assumptions
— Automatic scram
— Automatic initiation of LPCS, LPCI
— MSIV's close on low pressure
e Operators evacuate and assume Div. I control from Remote
Shutdown Panel

» Results are essentially the same as for Fire Outside MCR
with multiple SRV lift |
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Lhetmal/Hydraulic Analysis

e

Fire Inside Main Conirol Room - Bounding
e Assumes all 16 SRV’s lift |

« Safe Shutdown Analysis assumptions

— Manual scram, evacuate control room
— Remote shutdown panel control

* No injection for 10 minutes

¢« RHR-A Only Injection




Fire inside Main Contrel Room - Bounding

» Steam cooling

+ Limiting fault type event

« PCT less'than 1500°F

« Well within 10CFR50.46 PCT limit of 2200°F
« No core damage

* Safe shutdown achieved and maintaired
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Conclusion

* Fire-Induced Opening of Multiple SRV's:
— Low CDF of <3.9E-8/yr

— PCT <1500°F, therefore no core damage

— For all scenarios evaluated, safe shutdown is achieved
and maintained

* Risk-Informed Conclusion
— Insignificant contribution to plant risk
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CABLE FIRE TEST
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Performed at independent testing laboratory
Used Rosemount transmitters/trip units
Four continuously monitored circuits
Used IEEE STd. 383-1974 Protocol with exceptions
Fire testing at three heat rates |
» Three tests at full heat rate | |
» One test at one-half and one test at one-third heat rate
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Test Results |
* For full heat rate (~70,000 BTU/HR)

— 12 of 12 circuits failed to shield in first few minutes of
test (< 5 minutes) »

— Cable self-extinguished when flame was removed
o One-half and one-third heat rate
— No shorts, no open circuits



o 7 Cable Fire T esting

Conclusions
 Conductor to Conductor Short BID NOT OCCUR

e « -nductor to Shield Only Failure Mode Observed
« Lower Heat Rates did not change failure mode

 Cable extinguished when burner was extinguished after 20
minute exposure




Presentation: NRC Workshop 7/23/98

i. Introduction
Name: Nicholas N. Rivera PE
Company: SPAD Engineering Company

Background:

BSEE electric machinery, power and controls. MS work on electric power system
analysis. Electric Power and Instrumentation and Control since 1962. Started in
1962 as a design engineer, high voltage switchyards. protective relaying and
contro! systems. Over past 32 years have investigated over 25 electric fires, many
of which involved arcing faults.

Inventer of U.S. Patent No. 4,658,322 Arcing Fault Detector. Apr. 14,1987. This
device is in use in all U.S. Navy ships having nuclear propulsion. Was Head of the
Nuclear Submarine Electrical Systems Branch of the Naval SEA Systems

Command. Thus, well recognized as a marine electrical engineer in the U.S. and
Canada.

Have worked in the nuclear electriz power generation industry since 1984. as
consultant to NRC performing plam audits and inspections and as contractor L0
several nuclear plants.

2. Subject of the talk:

Electric fault analysis in :iuclear plant cable' ays dnd systems invoiving exposures
to fires and correlation with design basis calculations

Fault analysis conditions, high current faults and high img 2dance faults
Conditions for self-sustaining arcing faults
Protective device performance under fault conditions caused by exposure o fires.

10 CFR 50 Appendix R and NRC Generic Latter 86-10 on "Multiple High
Impedance Faults”




3. Fault Analysis - Background Information

Design basis calculations for circuit protection follow the ciiteria in IEEE Stds.

741, 141 and 242, IEEE 242 has most of the detailed criteria and is referenced by
the other two standards.

The design basis criteria defined bounding conditions for postulating faults in all
circuits. This may include simultaneous faults supplied by any source. where the
bounding condition is defined by the lowest impedance fault. Such fault will
absorb (hog) practicaliy all of the short circuit capacity of the source, such that
other possible faults are effsctively shunted out. Thus the circuit having the lowest

impedance (highest current) fault will be isolated first. Any other faulted circuits
will be isolated sequentially thereafter.

Two kinds of faults: CONTAT (vice BOLTED) and ARCING (high impedance)

CONTACT fault current levels are always sufficiently high to activate the
protective device in the short range or instantaneous range.

High impedance faults, with some exceptions have current levels limited by
concentrated resistance at the faulted point. That resistance either becomes an arc
or degrades into a contact (low impedance, high current) fault level in a shot time
because fault energy wil! destroy most conductive materials.

Example: 20 amp. fault @ 480 Vac will dissipate energy at 9.6 kW, 1 ph. or 16.6
kW, 5 ph.

Arcing faults. conditions to be self-sustaining. Some defined in IEEE Std.242-
1986. ‘ '

Voltage threshold: must be above 277 voits. peak (trom results of research

on arcing faults). Thus, seif-sustaining arcing faulis cannot exist in 120 Vac.

250/125 Vdc circuits.

High instantaneous energy deliv ery - fault power factor must be high. X R
ratio must be above 4.

It X/R ratio is low. there will not be enough circuit’'capacity to mamtain




fault voltage above the self-sustaining threshold. Small branch circuit ratios
have low X/R ratios and tend not to be the arcing type (Art. 14.6, p. 547)

Typically, minimum self-sustaining arcing fault current is 38% of the
circuit's maximum fault current (Ast. 8.8.2.2, p. 363 and Art. 14.6, p. 547).
~ This 1s above the pickup ievel of the protective device.

X/R ratios of 250/125 Vdc circuits are very low. The battery represents a
resistive source impedance, which precludes self-sustaining arcing faults.
Battery chargers are current limited, resulting in a low fault energy source.

Resistance grounded systems (6.9 kV.4.16 kV and 480 Vac) limit the
magnitude of ground fault currents (Art.7.2.4, p.276) and, thus, have ver
low X/R ratios to ground. This is evidenced by accelerated rates of decay
(Art. 8.4 1.4, p. 328) and prevention of overvoltages (Art. 7.2.4, p. 276).

4. Survey of X'R ratios of several nuclear power stations, based on short circuit
calculations done with AFAULT and ETAP:

480 Vac switchgear buses showed X/R ratios slightly above 2.5, less than
3.0

The largest 480 Vac feeder circuiis 1o motor control centers and pressurizer
heaters showed X/R ratios of less than 2.5.

6.9kV and 4.16 kV circui© 'R ratios were well above 4.0 (7.0 10 24.+).
5 Characteristics of protective devices when exposed to external heat sources.

The high thermal conductivity of copper or aluminum conductors in cables
exposed to fires will increase the temperature rise of circuit protective devices.

Thermal-magnetic direct acting trip devices are rated for normal internal heat
dissipation in a 40° C ambient (ANS] C37.13). Conducted heat from external fire
exposures by cucuit conductors may derate the trip devices.

Fused circuits may be derated by conducted heat from external tire exposures by
circuit conductors.




Intermediate voltage (6.9 kV and 4.16 kV), open frame and molded case using
solid-state electronic overcurrent trip devices operated by current transformers
will not be significantly affected by conducted heat from ircuit fire exposures.

6. Conclusions:

Based on the above detailed definitions and survey information on the
characteristics of faults as found in standard criteria and experience, the existing
design basis of nuclear plants for electric fault analyses are sufficiently bounding
with respect to all credible fault conditions.

High impedance faults are not likely 1o be self-sustaining and will become
"CONTACT?" faults in short order, thus resulting in fast, coordinated fault
clearing.

Self-sustaining arcing faults will not credibly exist in 480Vac, 120 Vac and
250/125 Vdc circuits.

Self-sustaining arcing line-to-line fautis may exist in 4.16 and 6.9 kV circuits.
Arcing ground faults will not exist int resistance grounded circuits.

The above precludes the conditions for multiple high impedance faults as defined
in NRC Generic Letter 86-10.




J. E. Lechner
INebraska Public Power District
Cooper Nuclear Station
Senior Staff Engineer - Fire

Protection

ASSUME NOTHING

X-Files

PERFORMANCE GOALS

TURROPEN )

+ Plant response should be consistent with a
loss of normal AC power.

* No such thing as a Normal loss of AC
power,

» Somewhere between Stat,on Black Out and
aloop.




ASSUME

* No Credit for Automauic Initiation of Help
Yous

* Autornatic Initiation of Hurt Yous

* Mo offsite power for Help Yous

+ Offsite powcr available for Hurt Ycus

+ Manual valves, piping, heat exchangers,
check valves unaffecied by fire.

SPURIQUS OPERATIONS
SN
* Generally Hurt Yous
* One ata Time
* The “Single Failures™ of Appendix R
Analyscs

+ Lasts as long as 1t takes to regain positive
control or clear the fault

CIRCUIT FAULTS

~am—
» Ground | iE
* Open

¢ Impressed Voltage/Current (Hot Short)

to




QUESTIONS

+ Can more than ore fault per conductor be
assumed?

_» Within multiple conductor cables, how
many simultancous faults and of what type
necds to be assumed?

+ What about multiple cables in a raceway?

ASSUME

* Multiple Grounds - Eventually, all
conductors 1 all cables will groun.' to the
raceway. ‘

* Muluple Opens - Eventually, al! conductors
n all cables will bum through or activate
circuit isolatiordprotection devices.

ASSUME

~ae

« The answer 10 Question 5.3 10 of Generic
Letter 86-10 1s correct and only one worst
¢as¢ spuncus opsration occurs at a iime.

* The number of "hot shorts™ necessary to get
the spunous aperation you don't want. It
usually only takes one.




SUCCESS
ey
» Safe Shutdown Performance Goals Met
* Manual Actions Specified for cach potential
spurious operation
« Abil:ty to perform cach manual action
within time limts specified by analyses
+ Emergency Lighung and smoke/fire ree
path for eaci manual action exists

NO SUCCESS
——
+ No rcdundant pzth - provide **Altemative”
or *Dedicated”™ capability

* I you are close - An Exemphion may be an
option.

CONCLUSIONS
il

Py

» Assume Utihties know how 1o do Circuit
Analysis

* Let us know what the other assumptions
should be.

o




“THE TRUTH IS OUT THERE”
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A Technological Overview of
Assoclated CIrcult Analysns

NRC Public Meeting
Bethesda, Maryland
July 23, 1998

Stephen Maloney

Devonrue LTD

smaloney@devonrue.com
Copyright 1998 AN TUghts ¥ ysorved




industry’s Path to

sl

From 1982-1986, Nuclear Utility Fire Protection Group
(NUFPG) standardized safe shutdown analvtical
assumptions, properties and methods.

NUFPG procedures are reflected in several Staff
guidance documents, including draft Generic Letter 85-
01 and Generic Letter 86-10.

I recount GL 86-10 considerations -- focusing on the

compelling imperatives to simpiify the analysis, and my
recollection of the multipie circuit failure issue.

Devonrue LTD
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B Take the Blame
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B If you were wandering where all this stuff came
from, I'll take the responsibility for everything
wrong, inconsistent and unclear in GL 86-10.

B This Was Bismarck’s Sausage: I proposed topics
‘and positions to NUFPG members, reconciled
utility comments, negotiated language with my
counterpart at CRGR who took it back to NRR --
a lot of back and forth

Devohrue LTO




Reactor Design and Construction
Practlces Were Erratlc At Best

FECEYN " m
e S o S e

& “In the beginning, ...” Original construction
provided minimal separation, and mostly at the
component level (e.g., pumps and valves).

B More so in 1975, but even today, electrical
circuit separation and isolation is problematic.

¥ Fires, floods, and high-energy pipe breaks (e.g.,

a drain pipe lets go in certain locations) can disable
redundant shutdown methods.

Devonrua LTD




Browns Ferry and the Aftermath
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B Browns Ferry revealed the inadequacy of electrical
isolation and physical separation methods and practices.

I Industry reviews performed in 1975-1980 often provided
a simplistic or inconsistent treatment of safe shutdown
functionality and associated circuit effects.

¥ By 1980, pummeled by UCS petitions, its resources
diverted to TMI, and facing a fast approaching deadline,
NRC codified in Appendix R contemporary Staff
positions.

Devonrue LTD




The BTP 9 5 1 Era - After the Fire

o R St o

B Expanded equipment set to include support and
ncn-safety components

3 Reviewed power cable routing drawings and

applied measures in high congestion areas (The
Black Art of coatings, “shields,” and auto suppression)

# Some instrumentation and control circuits were
evaluated under static conditions

i Analysis typucally assumed stable plant, and
- overlooked normally energized state or transient

Devonrue L.TD




Appendlx R - Audmgw Robustness

i Dynamic set of associated circuits -- contents vary
with fire damage propagation, component actuation,
system lineups, operatcr action, and fault isolation
methods.

K Dynamnc safe shutdown scenarios and

equipment sets -- associated with fire location,
system parameters, operator action and scenario timing.

& Some validation of circuit routings and physical
separation -- but still an issue 18 years later.

Devonrue LTD




But, Robust Means Rising
COmplexuty - at Nonlmear Rates

B The number of fire damage subsets is defined
specified by a “power set.”

SubsetNumber = 2"

B Example:

Appendix R maps 2 components in a fire area into 4

subsets: {No damage or “nuil set”}, {Comp-A
damaged}, {Comp-B damaged}, {Comp-A damaged,

Comp-B damaged}

Devonrus LTD
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B Tripling the component considered can result in
1€ times as many combinations -- or more

op VA
V1A b
<4

pig V2B
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The Slgma Algebra
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8 Component States: Looking for the 15 success paths
among the 64 possibie subsets for a 6-component set

1 subset entirely damage free

6 subsets with a single componenrt damaged
15 subsets with 2 components damaged (6 comply;, 9

fail protection criteria)

20 subsets with 3 components damaaqed (2 comply, 20

fail protection criteria)

22 subsets with 4 or more components damaged (all
result in loss of redundant trains)

Devonrue LTD




Adding Circuits Quickly increases
COmplexlty to Unmana eable Levels
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Equipment Combinations
(Operable and Failed)

1 2 3 4 5 6 7 8 9 10

Fire Area Component Number

Devonrue LTD




Sets Are Dynamlc

e wm;wm#?ﬂvxpﬁ Pransiey by MAYTRS

§ What You Have Changes --- As scenarios run-out,
some hot shutdown equipment become less relevant.

# What You Need Changes --- As scenarios run-out,
you need different equipment to control the plant.

I While Things Become More Integrated --- As
scenarios run-out, primary and support components

coalesce into essential clusters.

Devonrue LTD




Assaclated CII’CUItS Effects

e

B Appendix R associated circuits can amplify the
number of circuits in the power set requiring
analysis and protection.

8 More circuits means more complexity.

I Doubling unprotected/unmitigated associated
circuits can expand the safe shutdown damage
sets by orders of 10 or more. |

Devonrue LTD
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Other Ways to Add COmplex:ty

. A A 750 e s

Instrumentation and control circuits (vs.. local indication)
Support equipment (e.g., HVAC) (vs. portable systems)
Multiple shutdown scenarios and paths (vs. simple trees)

Centralized shutdown operations (vs. remote stations)
EDGs as power source (vs. SBO/AAC DGs)

B In a crisis, a “lobotomized” plant can be easier to manage
than one that thinks it knows what’s happening.

Devonrue LTD




GL 86-10 Sought to Thin the Sets
B R 0o e e e O T

B Filtering unnecessary subsets reduces the
“noise” and simplifies shutdown analyses.

B Shutdown studies faced constraints -- cost of field
validation, number of potentially affected components,
changing design, limited pooi of professionals qualified
to maintain and validate complex computer models,
steadily rising Appendix R budgets year after year.

Devonrue LTD
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B Appendix R implementations were at a critical

stage in 1984 -- Staff differing professional opinions

required resolution, compliance deadlines were fast
approaching, significant capital was already committed

B It was already 3-4 times longer than the 1980
Commiissioners expected -- this had to end now!

¥ NUFPG was uniquely qualified to propose
standardized analytical methods.

PtV
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E Section 5.3 Safe Shutdown and Fire Damage
5.3.1 Circuit Failure Modes
5.3.2 “Hot Short” Duration
5.3.8 Short Circuit Coordination Studies

—» 5.3.10 Design Basis Plant Transients

B These and other sections restrict the number of
transition scenarios that might increase the

components driving runaway power set
mathematics

Devornirue LTD




Did GL 86-10 Limit Spurious
Actuatlons to Just 1 “Event"

¥
-.dn;v);

® The Short Answer:

No

Devonrue LTD
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1 Worst Case Event AT A TIME

E
(1)

(2)

(3)

The longer answer:

The GL repeatedly uses the phrase in the Q&A section
-~ ‘one spurious actuation or signal.”

The single “non-mechanistic” spurious actuation is
“non-mechanistic” -- merely fire-associated.

The single signal is taken to its logical conclusion -- it
may cascade into multiple events, actuations, and
damage mechanisms -- it is not arbitrarily truncated.

Devonrue LTD
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Final Thoughts
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B Simplicity is central to low-cost Appendix R
compliance -- protect too much and power set
mathematics wrestle you to the ground.

§ Complicated data management systems,
compley. shutdown scenarios, and intricate
analyses'are too often unstable, unmanageable,
and uneconomical for the real world -- not to
mention unnecessary and avoidable.

Devonrue LTD




Fmal Thoughts

s o e

§ Think of an Appendix R safe shutdown model as
a computer operating system -- it must be
maintained and updated continucusly. Unless
you're Microsoft (or wanna-be), keep it simple.

B An Appendix R safe shutdown mode! was never
about how you prefer to fly the plane with a fire
-- but it is the ultimate way you might have to
fiy it it fire takes out the hydraulics.

Devonrue LTD
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Risk-Based Resolution of
Fire-Induced Circuit Failures

Ward Sproat
Director-Engincesing
PECO Nuclear

So Why Are We All Here?

* Are spurious operations due to FICF's a
significant safety issue?

* Do we agree on how to analyze fur spurious
operations due to FICF's?

* Do you want to resolve this issue
expeditiously?

« Did EGM 98-002 get your attention?

Conditions Needed for FICF's

+ Ignition Source S
* High BTU:Transient Combusnble
* Dirz¢t Impingement on Csble

* Significant heat source for extended penod
of ms




How Likely are FICF’s?

« Curent Regulatory Interpretation
- Prebability =

* Qualitative Risk Analysis
- Probadility << 10E-9

How Do We Resolve This Issue?

* Do Nothing?

* Testing Program?

* Circut-Unique Deterministic Analysis?
¢ Change tke 1eguiation?

* Risk Baced Analysis?

Recommended Course of Action

» Use FICF's as the pilot for Risk-Based
Approack to Fue Protection Regulaton

» Use NEl FPWG as Industry focal pomt for
inethodology development

* NRC to review scveral plant analyses
performed to NEI methodology

+ NRC to1s5ue finas resolution guidance
based on review >f submittals




Conclusion

* Let’s get real abour the risk this issur
presents to our plants

* We need to spend our resources on issues
which improve system and component
reliability.
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*apan’ March 11, 1997

Mr. Ralph E. Beedle

Senior Vice President and
Chief Nuclear Officer

Muciear Energy Institute

1776 | Stre2t, NW, Suite 400

Washington, DC 20006-3708

Dear Mr. Beedle:

I am responding to your letter of January 14, 1997, conceming U.S. Nuclear Regulatory
Commission (NRC) Information Notice (IiN) 92-18. "Potential Far Loss of Remote Shutdown
Capability During a Control Roorn Fire," February 28, 1892. As you are aw.7e, IN 92-18
addressed conditions, found and .:ported by several licensees, that could have resulted in
the loss of capability to achieve and maintain safe shutdown conditions in the event of a
coritroi room fire  Specifically, the circuit legic associated with certain motor-operated valves.
when suojected to a single fire-induced hot short, could have resulted 1n a spunous
permissive signal The spurious signal could have caused the valve to operate, bypassing
the protective features, and resulting in mechanical valve damage. Such fire-induced

damage could have impaired the capability tc shut down the plant and maintain it in a safe
shutdown condition.

During 2 public meeting on February 7 1997, the NRC staff discussed with you and other
representatives of the Nuclear Energy Ingtitute (NEI) the questioris and issues raised in your
letter During the meeting, the staff indicated that it agreed with your position that information
nofices should not bz used to impose new requirements on licensees or to dispense new
staff positions or guidance The staff presented its positions regarding fire-induced hot shorts
and spurious signals and its paosition that the safety issue addressed in IN 92-18 (the
potential for fire-induced hot shorts to impair the capability to achieve and maintain safe
shutdown) is within the scope of the existing fire protection regutation. The staff also
explaried how the regulation and published staff positions and guidance support this postion

and why its review and inspection of the technical and safety issues addressed in IN 92-18
does not constitute a plant-specific hackfit

During the meeting, the staff stated that # also agreed with your position that enforcement
actions srould not be taken against a licensee for falure to comply with information notices
Although specific enforcement actions were not discussed dunng the meeting, the staff
acknowledged that ¢ had recently issued notices of violation to severa! licensees in response
to findings oY post-fire safe shutdown deficiencies nvolving hot shorts  In each case. the
enforcement actions were dependent on the circumstances of the case 2nd were taken
against a licensee for fallure to comply with the applicavle regulatory requirements. consistent
with established regulatory positions and rot for failure to comply with an information notice

The staff treated your concerns in accordance with its procedures for managing backfits
After considering the information you submitted in your letier the discussions with NEI and
hcensee representatives dunng the meeting of February 7 1997 and re-evaluating the fire

9 Ar¥madey 2o



, Mr Ralph E Beedle 2-

protection regu'2tion and applicable staff positions and guidance the staff concluded that s
position (that the technical Issue addressed in IN 92-18 is with.n the scope of the existing fire
protection segulation) 1s justified On this basis. the staff has also concluded that its
continued review and inspection of fire protection issues, including such technical and safety
iIssues as those addressed in IN 92-18, 1s appropnate In addition, the staff 1s considenng
the need to take further action to ensure that icensees understand and.comply with the
applicable regulatory requirements

With respect to ericrcement actions, the staff wall continue to enforce the Commission's
requirements n accord 'nce with the guidance of NUREG-1600, “General Statement of Policy
and Procedures for NRC Enforcement Actions,” and the "NRC Enforcement Manual* As you
are aware licensees that question enforcement actions may contest them in accordance with
the procedures in 10 CFR Part 2, Subpart B  Furthermore, licensees that believe a staff
position is a backfit with regard to its facilites may raise such claim in accordance with
estabhshed NRC policies and procedures This includes submitting the claim in wnting to
etther the Director of NRR or the Regional Administrator supervising the NRC employee who

issued the staff position in question with a cepy to the NRC Executive Director for ‘ I
Operauans ’

The staff's response to the technical issues you raised in your letter are enclosed Because
you alleged m your letter that the staff was inappropnately backfitting new positions or
interpretations regarding fire-induced hot sherts and spunous signals. | have referred your
letter to the NRC Office of the Inspector General If you have questions about the staff
positions or IN 92-18, please have your staif contact the NRC point of contact for fire
protection matters, Steven West. Chief, Fire Protection Engineenng Section Mr West can
be reached at 301-415-1220 If you disagree with the NRC staff positions, or you wish «©
further your backfitting claim you can appeal to the NRC Executive Direstor for Operations

Sincerely, //S//

Samuel J Collins, Director
Office of Nuclear Reactor Regulation

Enclosure As stated
ccwlencl See next page Project No 689

DISTRIBUTION See attached hst
‘n{ :
DOCUMENT NAME NE!92_18 RGP Letter reviewed by STrehy OGC

Commenrts incorporated
' *See previous concurrence

Ts razerve 3 CCpy Cf ths gocumer! wndcate v (re do» C @ cOpy witheu® aftachmentenciosy'e £ - copy witt altachmeayenciosute N s fC JIDv

TOFFICE  |NRR SPLB NRR SPLB TNRR SPLB D DSSA NRR ADT NRR l
NAME ~  [PMadcen® SWest® LBMarsh' GHolahan® AThadar
DATE 02711797 02711197 02711/97 02120197 02125797 i
[OFFICE__[DNRR__| |DOE | [DNRR = | T
[| NAME BCalure Juebermarn® SGaluns® "y 7 | -
DATE 01/31/87 02/24/97 0388187 o
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BWR Owners’ Group

NRC / NE! Workshop
July 23, 1998

» BWR Owners’ Group has begun preparation of a safe shutdown
analysis guidance document to assist BWROG members in
performing Appendix R circuit analysis.

o The BWROG is in the process of developing position statements
and methodoiugy which will be discussed with the NRC staff
during develcpment of the guidance document .

» The guidance document is currently scheduled for complet:on and
submittal to the NRC as a Licensing Topical Report at *he end of
the 2™ Quarter of 1099.

» The guidance document is aiso intended to assist BWROG
members in addressing future NRC correspondence (e.g., NRC
Generic Letter).

» The BWROG has communicated these plans with NE! and other
Owner's Groups and plans to continue this interface.
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Post-Fire Safe Shutdown Circuit Amalysis l

NRC Workshop — July 23, 1993

ISSUE: SPURIOUS OPERATION

1 Assume that the spurious start of an ECCS pump such as thc RHR pump A. in a boiling
water reiactor is a concern. Further, assume that the spurious start of this pump requires
three short circuits to occur on separate conductors. The separation analysis shows that
control cables associated with these conductors may be affected due 20 s common fire. Is
starting of the pump considered to be a valid spurious operation that needs to be
addressed?

One position is that each cable fauit is considered to be one spurious signal and therefore
this situation is not evaluated as a valid spurious c Yeration concem, since ordy ene
spurious operation/signal is considered for each fire scenario.

The altemative position is that multiple cable faults must be considered where they can
result in the spurious operation of a companeat or the initiation of a spurious signal (i.e.
LPSI initiation for a BWR) For all but high/low pressure interface valves, this excludes
properly sequenced hot shorts on three phase A.C power cables and two hot shorts of the
proper polarity on ungrounded BC systems.

What is the NRC pasition on this?

2 Suppose :n the case of the above scenario, the pump start is due to the three cable
failures; and that the control cables associated with the suction valve for the pump are in
the same fire area that causes the spunious start of the pumg. (This can be considered to
be the second spuricus operation as a result of this fire.)

In order to address this scenano

1) Does the analyst not pursue the issue since there is no need to consider more than
one spurious operation? or,

2) Does the analyst pursue the issue and require the control room operator to take
positive actions post-fire to secure the pump (i.e., stop) such that it does not start
or if it has started, st.,, 2o o= : ic ensure that the second spurious operation

»

(i e, the valve closure) will not destroy the pump

3) Is there a need to protect the circuits associated with the pump and the valve such
that spurious operation of the pump and tiie valve do not ocour simultaneously

Recognizing the interpretation provided in the Inspection Plan 64100 wherein pan it
states




Post-Fire Safe Shutdown Circuit Analysis
NRC Workshop — July 23, 1998

“Licensees to analyze for any and all spurious actuations or failures where no
such spurious actuations or failures occur simultaneously,”

it would seem that #2 above should be the way this scenario is to be - ed and
~ addressed.

What is the current NRC position on this?

Assume two valves in series (non High/Low pressure interface) that are normally closed

and are required to remain closed post-fire. Each vaive has a separate concrol cable
located in the same fire area. If the control cables are internally shorted, these valves
may spuriously open post-fire.

1) Does the analyst pursue the issue since he/she does not need to consider more
than one spurious operation at 2 time? And therefore, only one valve may
spuriously open post-fire?

2) Doe« the analyst consider spurious opening of both valves eventually? And
therefore, the need exists to take positive action to close one if practical, or to

disconnect the power feed to both valves if the control cables are aifected du-2 to

fire?

3) Does the analyst require protection of the control circuits associated with both

valves such that spurious operation of both valves does not occur simultaneously?

Again, recognizing the interpretation provided in Inspection Plan 64100, should #2 above

be the way this scenario is analyzed and addressed?

What is the NRC position on this?

. .,'u}l_‘.
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Re:  Comments By The Fire Frotecti’g Clearinghouse (Clearinghouse) On’
The Issues Discussed .t The Nu-dear Regulatory Commissioger®s (NRC)
Workshop On Post-Fire Safe shutdows Circuit Analysis

T
- ;1/,(3,{

This provides comments by the Fire Protection Clearinghouse (Cleannghouse) on the
issues discussed at the Nuclear Regulatory Comnussioner’s (NRC) workshop on post-fire zafe
shutdown circuit analysis. The members of the C annghouse appreciate the opportunity to
participate irr the exchange of views on this 1ssuc. Although the Cleaninghouse did not make a
presentatic 1 at the workshop. we understand that follow -up position papers, like this one, will be
considerad by the NRC

As discussed i detail below, the Cleannghousc s heartenad by the NRC's
willingness to consider risk in determining how 1o proceed w .th fire protection requirements.
However, the Clearinghous 1s concemed that the current reinterpretation of reyulatory roquirements
is continuing without full attention to the disciplined processes whith are applicable to any ch.nges
in regulatory requiretnents NRC reliance on histoncal cvents at Browns Ferry. recollections of
participants in the ruiemaking process for 10 C.F.R 50.48 and Appendix R to Part 50, and on
overconservative inserpretations of regulations by some licensees doss not substutute for the ngor
of the processes which are applicable to reinterpretations of NRC regulations. Of particular concem
in this regard is the NRC's apparent unwillingness to follow clear Commussion precedent on the
exclusion of incredible scenanos when determining regulatery compliance  We hope that the NRC™
will consider these factors in its follow up actions to the recent workshop
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A review of tl.e statements by the workshop participants at the recent workshop
shows that many of the comments, questions, and observations substanually repeated the content of
prior interactions between the NRC and industry members. Under these circumstances, the

Clearinghouse applauds the NRC's efforts to move forward by focusing on the nisk sigmficance of

the potential challenges of fire-induced circuit failures. However, the Cleannghouse 1s concerned
that the focus on risk without a concurrent focus on the procedural processes which have been
adopted to assure the disciplined consideration of such risk coutd lead to urtoward results. Only if

the NRC"s processes show that a regulatery response is needed to address those nisks should the
agency consider taking a regulatory response.

Recent expenence suggests that current NRC mmuabves on fire protection
requirements lack a disciphned. scrutable process for considening nisk. In place of a nsk-based.
ansparent process. NRC fire protection regulations and guidance are being reinterpreted selectively
to now include new concems These new concems are not found in either the evaluations which
initially supporied either the NRC's adoption of those regulatory requirements or their subscquent
interpretations.  Evidence that new positions are being interpreted into the fire protect on
requirements is provided by the circumstance that the need to consider two hot shorts under specific,
highly unlikely circumstances was not included in Genenc Letter 86-10 but appears to have first
been discussed i an niternal NRC memorandum in 1988. Moreover, there is no agreed upon

methodology for analyzing any or 2ll spunous operations. Ner has any such mcthodology been
identified by the NRC

In addwion 1o this rulemaking by reinterpretation. In some cases, imperfect

recollections by parizipants 19 the NRC''s formulation of 1ts requirements appear to be relied on to

-Jusufy new positions * The inconsistencies anong these recollections remnforees the need to subject

any new positions on the analysis of circuits in fire conditions to the discipline of either rulemaking

or a backfit 2nalysis hefore those positions are adopted by the NRC  NRC adherence to these
processes 1s not apiional but s required in order to obtain a reasoned result.

The C leaninghouse also finds troubling the NRC s persistent narkening back to the
firc at Browns Ferry “The lessorns leamed from that event have been extensively apphed over the
twenty-three years since it occurred  Therefore. any evaluauon of fire nsk today must stant fformn the
basehine cstablished by implementing the regulaton requirements which the NRC has adopted since
1975 Indeed. the NRC itself has recently taken just such an approach in NURE(-1 552, Supplement
I The current nisk of a Browns Fem type situation involuing penetration scals was found to be

* The Cicanngkouse is pariicularly sensttive to the = aganes of memony because we counsel
paruicipated substantialis n the processes which led to the adoption of Appendin R. the htigauor.
over Appendin R, and the adoptior ot Genere 1 etter anv- 10

1
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minimal because of the lessan learned that water can be used to promptls exuingwish an electncal
cable fire This and all of the other lessons that have been Icarned from Browns Ferry and apphed
by il licensees need to be taker: inte account in any reference to Browns Ferry as a basis for taking
vet additional actions to further enhance fire prozecion at nuclear power plants.

As a legal and regulatory matter, the Clearinghouse also questior.s NRC relianice on
the circumstance that certain hicensees are in “comphance™ with the NRC's latest views on the intent
of ceriain fire protection requirements. The fact that a few licenses may have tnterpreted
requircments as consistert with current NRC views doces niot impl* *hat these views accurately reflect
the scope of current regulations and regulatory guidance. Licensevs' vanability in the interpreations
of requirements 1s well-known That some licensees have interpreted requirements 1n a way that the
NRC now ciaims 1s coirect does not make thos. interpretations correct. Licensees have been known
1o over-commit  Morcover. differences n safety margins among hicensces 1s well-known and has
been accepted as an unavordable result of the substanual differences among plant designs.

The Cleannghouse believes that some hicensces’ interpretations exceed current
regulatory requirements and reflect an over-conservative approach to fire protecion. Astde from the
fact that the NRC agrees with those excess:vc positinns, there is no more basis for the NRC to rely
on those interpretations than cn the more common, less expansive interpretations of the same
requirements by a significant number o other licensees. The NRC must interpret ats rules on the

basis of the Comrussion’s intentions when those rules were adopted and not rely on sclecied
licensee views

Finally. a review of the histony of NRC regulatony philosophy. whick was fully in
force when the fire protection requirements were  Jopted. shows that the Commission did not intend
licensees to consider the very low probability events which the NRC now expects hcensees to
include 1n their anatyses for cvalvating the effects of fires  Although tae fire protection rule 1s
deterministic and prescniptive, it ts o0y one of mary such determuinistic and presenptive NRC rules
The fact that a rule 1s determumustic and prescripive does not mean (and never meant) that ali
possible events necded to be analyzed n order to demonstrate comphance with that rule  For
example. a cut off was adopted years ago when Class @ accidents were excluded fom consideration
Since then, the Com.nuission has consistently refused to consider low probability events A specific
Commusston application of thus regulatory philosophy. which has been 1pheid in the courts. 15
providea by the iwcensing of Diablo Canvon In the hcensuig proceeding for that plant. the
Commussion: eaplicitly determuned that there was r o need to consi der tow probabiiity events That

Commussion regulaton tramewora should be reattirmed and applicd to analyses ot {ire protection
requirements




ATTACHMENT 4

SUMMARY OF KEY MESSAGES EXPRESSED BY STAKEHOLDERS AT THE
WORKSHOP ON POST-FIRE SAFE-SHUTDOWN CIRCUIT ANALYSIS
HELD ON JULY 23, 1998

Judgments of risk and safety significance are largely absent from the NRC's apprcach
to post-fire safe-shutdown circuit analysts. and an cbjective means of measunng the
safety significance of fire-induced circuit failure (FICF) issues will enhanice resolution of
these issues Spurious actuation from FICFs is not a fisk-significant safety issue One
speaker expressed the opinion that the exister:ce of nuclear reactor plant conditions
severe endugh to cause FICFs (ignition scurce, high heat release combustibles, direct
flame impingement on cabies for significant periods of time) is rare

Various industry representatives recommended a nsk-based approach to the fire
protection regulation, stating their belief in the capability of “risk tools™ to augment
deterministic fire analyses It was stated that the establishment of 3 minimum core
damage frequency (CDF; “cutoff” value would indicate when “wictory™ could be declared
with respect to circuit analysis fire safety Another industry representative made the
point that risk cons:derations are already implict in the fire protection regulation and are
explicit in approved exemptions (e.g.. safety evaluation wordirigs such as “the event has
a low probabiity®) Some industry representatives suggested that licensees use
Regulatory Guide 1 174, "An Approach for Using Probabilistic Risk Assessment in Risk-
Informed Decisions on Plant-Specific Changes to the Current Licensing Basis,” tc
pnoritize circuit analysis related plant design changes. A coricem was expressed that
the assumptions. bases, and specifications of any new nsk-nased approach to fire
protection may constitute a new licensing basis that is enforceable upon licensees.

The answer to Genenc Letter {GL) 86-10. Question 5.3.10, supports the position held by

some licensees that they need pestulate only cne spunous component actuation per fire
event per fire area.

Mechanistic motor-operated valve damage (inability of the valve stem to move) from
fire-induced control circuit failure as discussed in information Notice 92-18 i1s a change
from the NRC's answer to GL 86-10, Question 5 3 1 . winch refened to the analytical
consideration of “all functional failure states ©

Except for tugh-/low-pressure interface components, pessible spunous cctuations
shoula b? analyzed one at a time. not sequentislly or with cumulative effects

The Browv's Ferry fire showed that cable jacket fires progress slowly so that some
systems within a fire-affected area may be available to mitigate afire event, and that
even systems affected by a fire may be successfully used {0 mitigate a fire event The
Brown'’s Ferry fire experience also indicates that repairs (without procedures prepared in
advance) may be successtul and that multiple spurous signals may be generated by a
fire but have a low safety mpact (e g . the operator may mitigate their effects)
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One speaker stated that he believes that multipie high-unpedance faults (MiHIFs) will

quickly become high-current (“contact’) faults, resulting in fast, coordinated fault
clearing ‘

One workshop speaker stated that “hot short” duration would te imited by conducter
grounding to cabie trays, or conductor bum- through, or the activation of
isolation/protection devices. A number of industry representatives stated that,
realistically, ircuit fzults need not necessarily be assumed to be of long-term duration
Further, they stated their belief that there are conceivable situations in which reactor
plant circuit analysis shows that time would separate spunous openings of (for example)
high-flow-pressure interface valves in series, and that licunsees should be allowed to
take credit for such analyses. They continued by indicating that possibly some assumed
standard time between independent actuations coulc be identified and/or endarsed by
the NRC (even in the cases of control rooms or cable spreading rooms)

[Ouring a question and answer session, the NRC staff stated that its use of the term
“simuitaneous” in the post-fire safe-shutdown circuit analysis context refers to overlap in
the durations of circuit faults and/or spurious actuations, and does not refer to circutt
faults and/or spurious actuations that are necessarily inttiated at the same moment in
time Further, the staff staled that any and ail fire-induced spunous actuations or signals
resulting from a fire in a given area could occur, but thair likelihood to occur
simultaneously (iniating at the same moment of time) is low However, since it 1s not
possible tc predict when spunous signals cr actuations could occur, it 1s conseivative to
consider tnat multiple spuncus signals or actuations may exist simuitaneously ahen
evaluating the functionality of a required safe shutdown component.]

For any given fire area, there were questions regarding which analytical assumptions
are necessary for the numiber of faults per fire-affected cenductor, the number of
conductors faulted simuitaneously within a fire-affected multi-conductor cable the
number of simultaneous non-multi-cenductor cable electnical conducter faults per fire,
the number of simultaneous spurinus signals per fire. 2nd the number of simultaneous
spunous component actuations per fire Questions were also raised about how
analytical assumptions should vary if the components at issue are part of
high-llow-pressture interfaces, or if there are differences in the electrical design
charactenslics of the subject circuits (e g . three-phase ac motor windings. ungrounded
dc cireuits, of de control circuitry)

One workshop speaker, who served as an industiy representative dunng the
development of GL 86-10. stated that the Nuclear Utility Fire Frotection Group
(NUFPQG). with respect to GL 86-1Q, Section £ 3 10. “"Circutt Fallure Modes.”

Secton 53 2, “"Hot Short’ Duration.” Section 5 3 8, “Short Circut Coordination Studies.”
and Section 5.3 10, "Design-Basis Plant Transtents.” intenaed only to provide
standardized analytical methods tc filter” numerous urinecassary equipment damage
sets and shutdown scenarnos from the circuit analysis  Also, this spaaker stated that
there was no intent bv NUFPG to limit spunous actuations to just one “event™ per fire
And lastly he stated that there was recognition by NUFPG that a single signal should be
taken to its logical conclusion including component damage or m r'tiple actuations
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Some attendees questioned whether there were test reports that specify the causes.
types and modes of circuit failur2s (MHIFs, three-phase hot shorts, etc.) that can occur
in a reactor plant.

Numerous reguests were made for the NRC to provide detailed circurt analysis
assumption and methodology guidance, and to clarify phrases suck. as “any and all, one
at 3 time.” which could have varnious interpretations (e.g., “any and all combinations of
circuit fauits acting ca one component at a time,” or “any and all circutt faults are
considered, but only one fault is assumried to be in effect during any specific time
interval®).

An industry representative asked wheiher post-fire safe-shuidown analyses need to
address and mitigate possible situations in which a protected safe-shutdown cemponent
may be out of service (e g.. in a Limiting Condition for Operation statement) at the time
of a postulated fire, which may damage the unprotected redundant component.

Cne participant stated that in light of the Thermo-Lag issue, it :s essential that icensees
ensure that they have performed adequate circuit analyses

‘
b
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ATTACHMENT 5

- VERBATiM LIST OF QUESTIONS, COMMENTS, OPiINiONS, AND SUGGESTIONS
_ EXPRESSED BY STAKEHOLDERS AT THE WORKSHOP ON

3 POST-FIRE SAFE-SHUTDOWN CIRCUIT ANALYSIS

HELD ON JULY 23, 1998

INRC CLARIFICATIONS BRACKETED]

# Fai ical ibili

) is there a general and arbitrary cutoff to the number of circuit faults or failures which
snould be assumed per fire and/or per fire area?

] * How many circuit fatiures must be considered to occur simultaneously or sequentially
3 per spurioys component actuation? 1.2, 3, 1097

° The issue of boundary isolation valves (two valves in senes) has changed from the

GL 86-10 era.
L
: Circuit Failyre Timing, Duration. and Sequencing/Simykaneity
¢ What is the time between multiple spurious actuations as 3 fire progresses? This will

afiect the time available to take positive actions in response to fire-induced failures.
How would one analyze areas such as the cc 1trol room, containing many thousands of
circuits faulting randomly, and in any combination?

° The NRC sialed in its presentation that at Brown's Ferry a high number of circurt faillures
occurred within a “short” period of time. How soon did unexpected or unexplained
conditions occur, and how soon did fire suppression occur?

e The NRC stated that analysts need not consrier spurious operations occurmng
simulta-  usly, but that they should consider multipie spunous operations being in their
potentia. , problem [problemati<] positions during the same time interval [faillure states
overlapping in ime, bt.t not vccurring simulitzneously]  In terms of pump damage, this
would mean {that] the analyst should consider and take action regarcing spunous pump
run and [concurrent] spuricus valve closure. 1s this correct? [bee Key Message #8 in

: Attachment 4 lor staff input on this irnportant issue]. :

Circuil Fault Numerical‘Combinatiot: Gredibil

° Do we kave to consider in our analysis a hot short (from one conductar; and a short to
ground (from another conductor) simultaneously to energize a component?

° How are three normal fire-induced circuit failures matenaily different fro.., «uee 3-phase
circuit failures of the proper polarity?




What is tne difference between a 3-phase ac circuit failure (which i1s basically three
conductors from one cable connecting with 2 conductors from another cable (three hot
shorts), and three hot shorts on three zeparate cables tor three MOVs [motor-operated
valves)? Similarly for ungrounded dc circuits Why the distinction: for analysis?

Do the special cases of 3-phase ac circuits and ungrounded dc circuts demonsiraie

some general limitation on the type and number of circuit faillures which are 2ppropnate
to be considered? '

For a non-high-/low-pressure interface multiple conductor cable expenencing hot shorts, |

do we assume that any conductor in the cable can short to any other conductor in the
cable?

Ecr an ungrounded ds circut. do we assume fthatl a posttiva conductor shorts to one
unenergized conductor, while a negative conductor shorts to another unenergized
conductor thereby energizing the circuit of the two previously unenergized conductors?

With rospect to slide #16 of the NRC presentation, must we not consider two hot shorts
of the proper polarity {on ungrounded dc circuits) resulting from intemal cable shorts?
This appears to be a change from GL 86-10. Please explain or justify.

Guidance on high-flow-pressure interfaces. The AEOD [Office for Analysis and
Evaluation of Cperationa! Dala) report on initiating event frequency indicates the
ISLOCA [intetfacing systems loss-of-coolant accident] concern is overemphasized
Facts' low pressure pipe has an approximate factor cf safety of 3. For BWRs [bouing
water reactors], low-pressure ECCS [emergency core cooling system)] pipe Gesign
pressure is 450 psi  Thus, the ultin.ate burst pressure s less than 1200 pst  Because
BWR operating pressure 1S approximatery 1109 pst. no pipe break will occur (aithough
pressure rehef valves may Ift. icensee analysis may show the relief flow rate will not
interfere with post-fire safe shutdown)

The NRC's two cases of hot short guidance are insufficient. What about multiple cable-
lo-cable hot shorts on grounded ac control circuits? Do we assume 1, 2, or more? ifa
hot short is required on the pnmary circuit and ancther hot short on the auxilary circutt,
both are required for spurnous actuation Isn't this another iow probability of occurrence
situation like the ungrounded dc hot short? The NRC should provide guidance on what
constitutes an incredible number of faults on grounded ac circuts To assume an
unlimited number of hot shorts on multi-conductor cables is not realistic. It goes beyond
the credible occurrence of two ungrounded dc hot shorts of proper polenty A possible
soluticn would be to assume one hot short for each component's circuitry  In the case
of rnultiple components spunously actuating because each has spunous cables in a
fire-alfected area. an acceptable numencal imit should also be defined




Cireyit Fault Ch ristics Credibility

° The prediction of v.-e-induced circuit faults shoulq consider the effects of suppression,
smoke, and other ccmbustion products

L] What is the data on correlating the degree of thermal exposure and the nature of false
instrument signals and/or indicaticn readings?

° Have the circuit failures postulated by the rule [Appendix R] been expenencec through
testing? If so. where and when? s there a test report available for public review and
comment? If icensees must pravide technical basis. so shouid the NRC when
postulating inodes of circuit faiiures. Has the NRC considerad establishing an expert
panel of electrical technical experts to evaluate the technical validity of the NRC's
postuiated circuit failure modes?

™ No one has provided an actual example of a credible cable or conductor failure using
|EEE {institule of Electricai and Electronics Engineers) 383 cable

Cueuit Failure Spurious Actyations/Operations

° How many functicnalily related {simultanecus} spurious component actuations must be
considered (2. 3, 4, 5, or an infinite number)? Consider, fcr example, that significant
damags: of a plant's electncal distribution system could occur from a certain set of DG

[diesel generator] auto starts and breaker ciosures. Is this a scenano which needs to be
considered?

] if the IN 92-18 [information Notice 92-18] issue of MOV failure 1 valid {rom a control
poveer circutt failure perspective (which has hapnened in testing due to incorrect winng;,
then the issue is plausible, fits the current regulation, and the NRC should just issue a
paper wth an industry time for compliance to ensure safe shutdow can be achieved.

® The WRC staff needs to provide more detailec requirements for associated c:rcunt
analysis tn the area of MOV danage (imit switch/torque switch) due to a “smart short *
The staff has added new or p.eviously li-defined asstmpticns  Further, dunng FPFis
{fire protection functional inspections. the staff should not just note findings an=2:ast
plant-specific analyses Rather, the staff should offer “stafi-acceptable <Julutions’
without violations or enforcement

+~Circui iysis Assumptions and C eness : e

. For the chrase “Any at all. one at a time” with respect to a fire in a fire area, does tius
mean -

- For 2ach component with fire-affected cables any ang 3ll combinations_of circuit
faulls are conazidered. but only for the spurious actuatior: of one component at 3
time. or
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- For each component, any and all circuit faults are considered, but oniy gne
circyit fayit 3t 3 time (m2aning that if multiple faults are required to cause an
actuation, the fautt need not be considered)?

® With respect to ECCS System automatic ingiation logic, is the one hot short assumpiion
operative except for high/iow pressure interfaces?

i igh-lm nce ¢ IF;
L Based on Mr Rivera’s talk. are multiple high-itnpedance (arcing) faults (2nd therefore

the tripping of major upstream circut breaker devices) credible? How does the NRC
intend to re-address MHIF based on Mr. Rivera's talk?

lse of ORA [Pr iligtic Risk A: nfl /Risk Informatica
° Is thore a risk or safety significance cutsf for fire initiation, fire spread, or fire damage

below which analysis is not necessary? How would such a cutoff be reconciled with the
deterministic teatures prescribed in 10 CFR (Part] 50, Apcendix R? There hasto be a

CDF [core damage frequency] number that is so low that the consequences of the
accident are irrelevant.

e  PRA approaches are currently being considered in the NFPA [National Fire Prctection
Association] 805 process Have the likelihood of multipie tugh impedance fau'ts (MhiFs;}
and “three-phase hot shorts™ been considered? Have these scenanos actualiy been
experienced in industry? If so, where and when?

° Safety significance must be = concem. However, the prebability of occurrence must
also be applied to bring scme conclusion or completeness to the analysis.

) Some industry representative seem {0 want to replace deterministic nules vath PSA
fprobabilistic safety assessment! or PRA numbers. It seems that they have a
disconnect between probability and severity.

° A staff comment that “even it probability is very low, if consequences are high you
should fix it” suggests lack of understanding of c...npeting issues that need attention at
commercial reactor plants If the regulation doesn™ explicitly address low probabuitty. it
should Continue the focus on safety cignificance versus iiteral comoliance.

. It the staff is going to pursue the “hot short® issue. it should be done through hcensee
PSA anaiysis which is standardized plant to plant, followed by a safely evaluation report
stating that licensee safety-significance determinations are acceptable

° PSA seems to be 2 powerful tool It would be a shame if we were depnved of it to
resolve this issue




[Q]

i icensing Basie/Enforceabi

. Wil tools to measure the safety significance (risk) of fire-induced circuit failures
encompass inspection finding highlighed configurations currently designated by the
NRC as unaeceptable as weill as encompass problems reported by the ficensees
themseives?

® Would the assumptions, bases, and specifications used to establish proposed nsk-
based approach to the fire protection regulation constitute a new licensing basns
enforceabve upon a licensee?

The Brown's Ferry Lessons ‘

° Reactor plants no longer have physical charazteristics cf the 1975 Brown's Fenry plant
since today's plants maintain train separation. have fire-retardant seals and cable
jackets, and have cables enclosed in 1-hour and 3-hour fire bamers. Algs,

a iministrative controls, fire brigade equipment, and training are better today. Given this,
~heuld we not move away from Browri’s Ferry (credit subsequent plant design and
procedural changes, such as timeliness of suppression with water) and deterrine what
is important now?

° Exampie' On2 EDG [emergercy diesel generator] is out for maintenance under a
limiting condition for operation A fire occurs, damaging the other redundant EDG. and
a loss of offsite power occurs. Therefore, an inadequate power sunply exists for the
cors'uct of the post-fire safe shutdown. s this a situation which must te addressed by
licensees?
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WRuland, RI
Diew, RI
GBelisle, Rii
GWsisman, Rii
RGardner, Rl
DButler, Rill
TStetka, RIV
PHarrell, RIV
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