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ATTENDANCE L1ST

Attendance at the Gulf States Utilities and NRC management meeting April 20,
1992, at the River Bend Station Offices.

GULF STATES UTILITIES

1, Deddens, Senior Vice President

P. Graham, Pl.at Manager, River Bend Station

W. Odell. Manager, Oversight

L. England, Director, Nuclear Licensing

K. Suhrke, General Manager, Engineering and Administration
M. Sankovich, Manager, Engineering Department

Other members of the licensee's staff and licensee contractor personnel
attended the meeting.

NRE

D. Chanberlain, Deputy Director, Division of Reactor Safety (DRS)

P. Harrell, Chief, Project Section C, Division of Reactor Projects (DRP)
D. Pickett, Project Manager, River Bend Station, NRR

P. Madden, Senior Fire Protection Engineer, Plant Systems Branch, DST, NRR
A Si:gh. Reactor Inspector, Test Programs Section, DRS

£. Ford, Senior Resident Inspector, River Bend Station

GENERAL PLBLIC
A. Plettinger

V. Planchi
J. Minton
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RIVER BEND STATION
FIRE PROTECTION PROGRAM

A PRESENTATION 10 THE
NUCLFAR REGULATORY
COMMISSION

APRIL 20, 1992
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RBS FIRE PROTECTION PROGRAM
LICENSING BASIS

LEIF DIETRICH
SUPERVISOR - NUCLEAR LICENSING

APRIL 29, 1992
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RBS FIRE PROTECTION PROGRAM
LICENSING BASIS

RBS CONSTRUCTION PERMIT APPLICATION DOCKETED |
SEPTEMBER 24, 1973

NRC LETTER TO GSU DATED SEF/(EMBER 30, 1976
PROVIDED APPENDIX A TO BTP APCSB 9.5-1

APPENDIX A TO BTP APCSB 9.5-1, "GUIDELINES FOR FIRE
PROTECUTION FOR NUCLEAR POWER PLANTS DCCKETED
PRIOR TO JULY 1, 1976

APPENUIX 9A TO FSAR



RBS FIRE PROTECTION PROGRAM
LICENSING BASIS

APPENDIX R PUBLISHED ON NOVEMBER 19, 1980 -
APPLIES TO PLANTS LICENSED TO OPERATE BEFORE
JANUARY 1979

RBS OPERATING LICENSE - AUGUST 29, 1985

NRC LETTER TO GSU DATED OCTORBER 20, 1981 REQUESTED
COMPARISON TO APPENDIX R

APPENDIX $B TO FSAR

NRC SER DATED MAY 1984



ASPECTS OF NRC FIRE PROTECTION REVIEW
(FROM SER)

FIRE PROTECTION PROGRAM
FIRE HAZARDS ANALYSIS

ADMINISTRATIVE CONTROLS

FIRE BRIGADE AND FIRE BRIGADE TRAINING
BUILDING DESIGN

SAFE SHUTDOWN CAPABILITY

ALTERNATE SHUTDOWN CAPABILITY

CONTROL OF CO{BUSTIBLES

ELECTRICAL CABLE CONSTRUCTION, CABLE
TRAYS, AND CARLE PENETRATIONS
VENTILATION

LIGHTING AND COMMUNICATION

FIRE DETECTION AND SUPPRESSION

FIRE PROTECTION WATER SUPPLY SYSTEM
SPRINKLER AND STANDPIPE SYSTEMS

CO2 SUPPRESSION SYSTEN

HALON SUPPRESSION SYSTEM

PORTABLE EXTINGUISHERS

FIRE PROTEC TION OF SPECIFIC PLANT AREAS



RBS FIRE PROTECTION PROGRAM
LICENSING BASIC

NRC INSPECTION APRIL 14, 1985; SPECIAL ANNOUNCED
INSPECTION OF THE IMPLEMENTATION OF THE FIRE
FROTECTION PROGRAM AND COMPLIANCE WITH THE
REQUIREMENTS OF 10CFR20, APPENDIX R (SAFE SHUTDOWN)
PER FSAR COMMITMENTS AND SER EVALUATION

NRC SSER 3 DATED AUGUST 1985:
"ON THE BASIS OF ITS EVALUATION THE STAFF FINDS
THAT THE APPLICANT'S FIRE PROTECTICN PROGRAM
WITH APPROVED DEVIATIONS Is IN CONFORMANCE
WITH THE GUIDELINES OF BTP CMEB 9.5-1, SECTIONS
I1.G, II1.J, AND II1.O OF APPENDIX R TO i0CFRS0, AND
GDC 3, AND IS, THEREFORE, ACCEPTABLE."

GL 8610 "“IMPLEMENTATION OF FIRE PROTECTION
REQUIREMENTS" ISSUED APRIL 24, 1986

- APPROVED PROGRAM IN FSAR

- STANDARD LICENSE CONDITION



ATTACHMENT 4
TO NPF &7

FIRE PROTECTION PROGRAM REQUIREMFNTS

GSUSHALL COMPLY WITH THE FOLLOWING REQUIRFMENTS
Or THE FIRE PROTECTION PROGRAM:

GSU SHALL IMPLEMENT AND MAINTAIN INEFFECT ALL
PROVISIONS OF THE APPROVED FIRE PROTECTION
PROGRAM AS DESCRIBED IN THE FINAL SAFETY
ANALYSIS REPORT FOR THE FACILITY THROUGH
AMENDMENT 22 AND AS APPROVED IN THE SER DATED
MAY 1984 AND SUPPLEMENT 3 DATED AUGUST 1985
SUBJECT TO PROVISIONS 2 ANT' 31 BELOW,

GSU MAY MAKE NO CHANGE TO THE APPROVED FIRE
PROTECTION PROGRAM WHICH WOULD
SIGNIFICANTLY DECREASE THE LEVEL OF FIRE
PROTECTION IN THE PLANT WITHOUT PRIOR
APPROVAL OF THE COMMISSION, TO MAKE SUCH A
CHANGE GSU MUST SUBMIT AN APPLICATION FOR
LICENSE AMENDMENT PURSUANT TO 10 CFR 50.90.

GSU MAY MAKE CHANGES TO FEATURES OF THE
APPROVED FIRE PROTECTION PROGRAM WHICH DO
NOT SIGNIFICANTLY DECREASE THE LEVEL OF FIRE
PROTECTIONWITHOUT PRIOR COMMISSIONAPPROVAL
PROVIDED (A) SUCH CHANGES DO NOT OTHERWISE
INVOLVE A CHANGE IN A LICENSE CONDITION OR
TECHNICAL SPECIFICATION OR RESULT IN AN
UNREVIEWED SAFETY QUESTION (SEE 10 CFR 50.59),
AND (B) SUCH CHANGES DO NOT RESULT IN FAILURE
TO COMPLETE THE FIRE PROTECTION PROGRAM
APPROVED RY THE COMMISSION PRIOR TO LICENSE
ISSUANCE. GSU SHALL MAINTAIN, IN AN AUDITABLE
FORM, A CURRENT RECORD OF ALL SUCH CHANGES,
INCLUDING AN ANALYSIS OF THE EFFEC.» OF ™ME
CHANGE ON THE FIRE PROTECTION PROGRAM, AND
SHALL MAKE SUCH RECORDS AVAILABLE TO NRC
INSPECTORS UPON REQUEST. ALL CHANGES TO THE
APPROVED PROCGRAM SHALL BE REPORTED TO THE
DIRECTOR OF THE OFrICE OF NUCLEAR REACTOR
REGULATION, ALONG WITH THYE FSAR REVISIONS
REQUIRED BY 10 CFR 50.71(e).



APPENDIX R SECTIONS

FIRE PROTECTION PROGRAM (1)

FIRE HAZARD ANALYSIS 2)

FIRE PREVENTION FEATURES (2, 4, §, 12, 14)
ALTERNATIVE OR DEDICATED SHUTDOWN CAPABILITY
6, 7

WATER SUFPLIES FOR FIRE SUPPRESSION SYSTEMS (1)
SECTIONAL ISOLATION VALVES (13)

HYDRANT ISOLATION VALVES (13)

MANUAL FIRE SUPPRESSION (12,15,16)

HYDROSTATIC HOSE TESTS

AUTOMATIC FIRE DETECTION (12)

FIRE PROTECTION OF SAFE SHUTDOWN CAPABILITY (6)
FIKE BRIGADE 4)

FIRE BRIGADE TRAINING (4)

EMERGENCY LIGHTING (11)

ADMINISTRATIVE CONTROLS (3)

ALTERNATIVE AND DEDICATED SHUTDOWN CAPABILITY
(6,7)

FIRE HBARRIER CABLE PENETRATION SEAL
QUALIFICATION (§)

FIRE DOORS (5)

OIL COLLECTION SYSTEM FOR REACTOR COOLANT
PUMPS

(NUMBER IN PARENTHESIS CORRESPOND TO NUMBERS FROM THE

"ASPECTS

OF NRC FIRE PROTECTION REVIEW" OVERHEAD



Fire Protection Design Basis

April 20, 1992

Anthony J. Mascenaq, PE.
Fire Protection Engineer
Stone & Webster Engineering Corporation



Fire Protection Design Basis

Overview
Goals and Objectives

- Defense in Depth

Impacts due to Browns Ferry

Use of Thermo-Lag Fire Barriers

Summation - Adequacy of Plant
Design




Goals and Objectives

+ Safe Plant Shuidown ar.d Mitigation

of Potential Racioactive Releases to
the Atmosphers




Fire Protection Design Basis

April 20, 1992

Anthony J. Mascenaq, PE.
Fire Protection Engineer
Stone & Webster Engineering Corporation
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Fire Protection Design Basis

Overview
- Geals and Objectives
- Defense in Depith
g
Impacts due = 2rowns Ferry

Use of Therme-Lag Fire Barriers

Summation - Adcquacy of Plant
Design

24



Goals anc Objectives

e Safe Plant Shutdown and Migation

of Potential Radioactive Releases to
the Atmosphere




Defense in Depth
Materials of Construction
Fire Detection systems

- Early Warning rroducts of
Combustion Deiectors

Fire Suppression Systems

- Waier

- Other Agents

Compartmentclization and
Barriers




dmpacts Due to Browns’ Ferry Fire

Evaluaiions and Analyses

« Fire Ha-ards Analyses

« Safe Shutdown Analvses

Plant Design

o COmnpurtmentalization bv
Thermo-Lag Rariers



Thermr:o-Lag Fire Barrers Systeis

Design Basis

Enciosures isolute Division | Cable
Trays and Equ.pmest frormn Fires
Affecting Divisien ()

- Junnel G
- funneat F
« Ingtrument Rock (1JTR'RAKY)

Trane nt Fires Uimited to Qutside . f
the Enclosures. Only Coule Induced
Fires Insice the tnclosures

Barviers | and 2 are jated 1 hour as th~
Qreds is protacied by sprinklers ang
sinoke delecrorns. vumer 3 s locate o
N an unsprink!sred arec, therefors,
rated for 3 hours,

Ine enclosuraes are saisrnically detignes
and supnortag,

s integrity of the barrier construction
wILIK e re vivwed jollowing any
aGiseharge of water from He
suppression svotems. Thermal-lag
weaterial woultd De repitced as
NGLESSUTY.
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RRS Fire Barriers Systems

Evaluation Process
- Vendor Quglified Designs

Vendor installation Procedures

Appaig:aﬁcns

- Conduits, Junction Boxes,
Small Enclosures

- Single Cable Trays

- Muitiple Cable Trays
@ualitication of Configurations

Structural infegrity

29




o Qualification of Configurations

- Analegous to T51's Qualified
Fire Wail

- aimilarivy to Gypsum Board Wail
Designs and insiallation Practices
» Structural Integrity

- Supports Carry Weight of Panels
and Suppression System Water

- Takes Seismic Logds



RBS Fire Barrier Systems

wonligurations - Tunnels F and G

Fire Scenario®

Cable InJjuced (interna!, external)

Trensient (external)

Fire Brigade Response

impcicts on Fnclosures

Post Bvent Considerctions
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1. PREFABRICATFS PANELS 4 -i"«6" 6"
REFERENCE - FE-34YA-3, NOTE 10
AND TABIE (i1

2. FOR CONSTRUCTION DETALLS.
INCLUDING SUPPORI SY31EMS
REFERENCE EE-34TA-3

DETAILS AB, SECT 14-14

DETAILS AE, SECT 12-12, 13-15

FOR CABLE [RAYS

THERMO -1 AG
lPRLFABR \.AVtO PANELS

i
heeo s
&W ONE -HOUR FIRE
¥ 11 RATED aepENpIX R }
A ENCLOSURE OF }
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APPEND]X 8 ENCLOSURE

- PARTICIAL PREF ABRICATED PANEL S{(TYP)
CUT T0 FLi AND JOINID AT FDGES
WITH CAULK AND GROUTED SEAwS
USING T LRMC-LAG 3301 TROWE:

GF 7 Tl (TSI FIGURE 8)
BIELERENCE - £E-34YA-3

GETAIL AG, TABLE 111, DETAIL AD,
SECTION 1i-11ANC DETAIL AF

s = THERMO -LAG 3301 SUBLIMING
COMPOUNG USED TC SEAL AL
JOINTS, SEAMS, EDGES, ECT. (TYP)
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Summation

Utilizing the defense in depth concepts,
River Bend Staticn has been designed
and erected so that the primary goal of
the Fire Protecticn Program, that is to
achieve and maintain safe plant
shutdown, has ceen achieved.
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THERMO-LAG

® |DENTIFICATION OF PROBLEMS WITH THERMO-

LAG INSTALLATIONS:

CR 87-0236A AND LER 87-00
1987):

* NUMEROUS MINOR PROBLEMS WITH
| THERMO-LAG
vk g

NTLY FROM

—~ AP LI IN AR
ESTABLISHED IN ARE,

* ~ARARAITAACNIT |
COMMITMENT :
MO ST A “ MIDEACC ADC TLUERQMNMO
INSPECTION OQF SURFACE OF THERMO-

el e T Bl lladele

LAG BARRIERS

A



THERMO-LAG

TEST PROCEDURE DEVELOPED WITH TSI FROM
AUGUST 1987 TO FEBRUARY 19€8, SPECIFICALLY
FOR 12 INCH TRAY COVERED WITH THERMO-LAG
330 WITH NO INTERNAL STRESS SKIN OR RIBS.

INITIAL TEST PERFORMED ON BARRIER WITH
NO INTERNAL STRESS SKIN ON 3/9/88: LOSS
OF CONTROL OF FURNACE TEMPERATURE
INVALIDATED RESULTS.

- TEST REPERFORMED ON JULY 29, 1988:
TEST FAILED.

CR 88-0607 AND CR 88-0608 WRITTEN TO VERIFY
OR ESTABLISH FIRE WATCHES FOR 3 HR CABLE
TRAY BARRIERS IN ALL BUILDINGS.



THERMO-LAG

EVALUATION OF INSTALLATION IN PLANT MADE
REMOVAL AND REPLACEMENT UNDESIRABLE.
DECISION TO ATTEMEFT FIRE TESTS TO UPGRADE
CABLE TRAY BARRIERS

CONTRACT INITIATED THIRD QUAn(ER, 1988
WITH SOUTH WEST RESEARCH (SWRI) TO
PERFORM FIRE TESTS ON CABLE TRAY FIRE
BARRIER.

TEST PROCEDURE DEVELOPED TO TEST
SEVERAL UPGRADES TO EXISTING
INSTALLATION AS WELL AS TESTING THE
CRIGINAL "DESIGN" CONFIGURATION.

TEST PLACED ON HOLD IN THE SPRING OF
1989 AFTER DISCUSSIONS WITH TSI, TSI TO
RUN "INFORMATIONAL" FIRE TESTS ON
TWELVE INCH TRAYS WITH VARIOUS
UPGRADES AS WELL AS A FULL
QUALIFICATION TEST OF 30 INCH TRAY AT
CONSTRUCTION TECHNOLOGIES
LABORATORY (CTL).



THERMO-LAG

® [INFCRMATIONAL TESTS
1988):

FAILURE MODE OF INCH TRAY
NDICATE POTENT A PROBLEMS
QRIGIMNAL "DEC '.'._‘:T;' INSTALLATIONS
INCH TRAYS.

OF THE POTENT
AND TESTED B)
SOME FAIL. £
IN FIELD.

¢ 30INCHTRAY T

EST AF’TlCLC‘ .,‘f,..;'"f';-“*‘.u -TED BY TS1 UNDER
'HEIR QA PR

T

COMPLETE
GSU. :
EETWFEN
ARTICLE Ar-w
DETAILS ALLC
AANUAL.




THERMO-LAG

BASED ON DIFFERENCES BETWEEN CTL TESTS
AND STANDARD INSTALLATION PRACTICES,
DECISION MADE TO PURSUE TEST AT SWRI,

TEST TO INCLUDE A 30 INCH TRAY
INSTALLATION USING STANDARD PRACTICES
AS ALLOWED BY TSI MANUAL.

TEST TO ALSO INCLUDE A COMPETITORS
PRODUCT TO COMPARE BCTH INSTALLATION
PROCESS AND FIRE RESISTANCE.

TEST ALSO INCLUDED OTHER
MISCELLANEOUS PENETRATION SEAL
DETAILS.

TEST ARTICLE CONSTRUCTED BY GSU
TECHNICIANS TRAINED AND CERTIFIED BY
TSL

TEST ARTICLE WAS NOT INSPECTED BY TSI,



THERMO-LAG

TEST AT SWR!I COMPIETED ONM OCTOBER 286,
1989:

- THERMO-LAG BARRIER FAILED AT 47
MINUTES INTO THE TEST.

- CRsz=rT4g8INITIATED 10 bULUMEIN: 1EST
FAILURE AND ENSURE THAT ALL AREAS WITH
THERMO-LAG HAD FIRE WATCH IN EFFECT.

EXTENSIVE DISCUSEIONS WITH TSI REGARDING
RESULTS OF SWRI TEST:

- TSI REGARDED THE SWRI TEST INVALID.

-  DETAILED REVIEW BY GSU OF TSI FIRE TESTS
YIELDED SEVERAL AREAS OF CONCERN
(REFERENCE: INFORMATIONAL REPORT TO
THE NRC DATED DECEMBER 1989 AND
JANUARY 1880).

- AGREEMENT BY TSI AND GSU TO JOINTLY
PERFORM FIRE TESTS ON THE "IN SITU"
INSTALLATIONS AS WELL AS SIMPLIFIED
UPGRADES.

Lhi



THERMO-LAG

FOUR CONFIGURATIONS TO BE TESTED FORBOTH
ONE HOUR AND THREE HOUR QUALIFICATION.

- CONDUIT
CABLE TRAY
- UNISTRUT SUPPORT

VAULT ENCLOSURE

DEVELOPMENT OF TEST PROCEDURE OCCURRED
FROM MARCH 1990 TO AUGUST 1980.

TEST ARTICLES WERE CONSTRUCTED IN
SEPTEMBER AND OCTOBER 1980.

TESTING WAS PERFORMED IN NOVEMBER 1990.

44



THERMO-LAG

SUMMARY OF IN-SITU TEST RESULTS

T T e T L A B L T TR T IS A2 A L A AT S0 T,

I TEST ARTICLE | TESTTYPE |  RESULT
CONDUIT 1 HR FAIL i
| conpulT 3 HR FAIL
| CABLE THAY 1 HR FAIL
CABLE TRAY | 3 HR FAIL
SUPPORT | 1 HR PASS
SUPFORT 3 HR PASS
VAULT 1 HR PASS
VAULT 3 HR FAIL




THERMO-LAG

® BASED ON THE RESULTS OF THE IN-SITU TESTS,
UPGRADE TESTS PROCEEDED.

® TESTS WERE CONDUCTED ON ONLY THOSE

CONFIGURATIONS WHICH FAILED THE IN-SITU
TESTS.

SUMMARY OF UPGRADE TEST RESULTS

TEST ARTICLE l TESTTYPE |  RESULT ﬂ
CONDUIT | 1 HR PASS
CONDUIT 3 HR | PASS

CABLE TRAY 1 HR | pAss

| CABLE TRAY 3 HR | FAIL
[ovauLY: ] 3HR | pass

¢ ADDITICNAL UPGRADE CONFIGURATION WAS
TRIED FOR CABLE TRAY WITH A THREE HOUR
RATING BUT WAS NOT SUCCESSFUL.

~1



THERMO-LAG

ALTERNATE PRODUCT GSELECTED FOR THREE
HOUR CABLE TRAY.

AMPACITY REVIEW: PRELIMINARY RESULTS
INDICATE THT SOME CABLES MUST BE
RELOCATED OR RESIZED.

- STRUCTURAL REVIEW REQUIRED.

STUDY OF COST OF IMPLEMENTING THERMO-LAG
UPGRADES VS NEW PRNDUCT FOR OTHER
CONFIGURATIONS.

- THERMO-LAG UPGRADE MORE
ECONOMICALLY DESIRABLE.

DUE TO CONCERNS RELATED TO NRC
INVESTIGATICN OF TSI, WCORK HAS STOFPED
ON IMPLEMENTING UPGRADES.

- ADDITIONAL AMPACITY AND STRUCTURAL
REVIEWS REQUIRED PRIOR TO IMPLEMENTING
UPGRADE.

FINAL SCHEDULE DEPENDENT ON RESULTS OF
REVIEWS AND ACTIONS TAKEN BY THE NUMARC
AD HOC COMMITTEE.

Lim



HERMO-LAG
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THERMO-LAG

ELECTRICAL CABLE AMPACITY DERATING

ER ,.n.iG BASED ON TSI
D 7/95/89%.

ORIGINAL AMPACITY D
LETTER TO SWEC DATE

SWEC RECEIVED MAILGRAM FROM TSI DATED
10/2/886.

VAILGRAM 1DEN ""‘5-':1 CIT DLT:HTIAL CHANGE
TO AMPAC NNG BASED ON

OCRELIMINAR i F%EbL}LTS

TSI INDICATED THAT FINAL VALUES WOULD
BE PROVIDEL F ".AL VALUES NIVER
IDENTIFIED BY T

SWEC EVALUATED POTENTIAL CH A“JCE‘“ TO
ORIGINAL A v ? ACITY CALC AND CONC DE”
THAT SUFFICIENT MARGIN E.,\IQTED TO
ACCOMODATE THE POTENTIAL CHANGE.
BASED ON E EV.

WAS MADE TO REVIS

ON RECEIPT OF Fi




THERMO-LAG

FIRE TEST ACCEPTANCE CRITERIA

NRC IDENTIFIED CONCERN ABOUT COLD SIDE
TEMPERATURE ACCEPTANCE CRITERIA USED IN
FIRE TESTS.

- GENERIC LETTER 86-10 STIPULATES 250°%
PLUS AMBIENT CR 325°F MAXIMUM.

- TESTS FOR THERMO-LAG USED 325°F LUS
AMBIENT,

GSU BASIS FOR USE OF 325° PLUS AMBIENT:

- USAR SECTION 9B.4.13 IDENTIFIES
ACCEPTABLE COLD SIDE TEMPERATURE FOR
PENETRATION SEALS AS 325°F PLUS
AMBIENT (ACCEPTED IN SER).

- CRITERIA FOR PENETRATICON SEALS AND FIRE
BARRIERS SHOULD BE THE SAME BASED ON
SECTION 5.A.3 OF BTP CMEB 9.5-1.

- DEGREDATION OF CABLE JACKET INSULATION
ON IEEE 383 RATED CABLE DOES NOT BEGIN
UNTIL 45Q°F.

54



THERMO-LAG

CONCLUSIONS

GSU HAs BEEN PROACTIVE IN IDENTIFICATION
AND PURSUIT OF RESOLUTION OF THERMO-LAG
PROBLEMS.

COMPENSATORY ACTION HAS BEEN
IMPLEMENTED FOR ALL AREAS WITH THERMO-
LAG.

UPGRADES OR ALTERNATE MATERIAL NEEDED TO
FULLY QUALIFY FIRE BARRIER INSTALLATIONS.

FINAL RESQLUTION CF THERMO-LAG ISSUES TIED
TO NUMARC AC HOC COMMITTEE ACTIONS OF
WHICH GSU IS AN ACTIVE MEMBER.

RESOLUTION OF PROBLEM IS COMPLEX AND TIME
CONEUMING.

UNTIL ISSUES ARE RESOLVED, THERMO-LAG IN
ITS CURRENT CONFIGURATION COMBINED WITH
THE OVERALL FIRE PROTECTION PROGRAM
PROVIDES A SUBSTANTIAL LEVEL OF PROTECTION
WHICH ASSURES BEING ABLE TO SAFELY SHUT
DOWN THE PLANT.



Fire Hazards Analysis

John R. Hamilton
Director, Design Engineering

April 20, 1992




Verify the Safe Shutdovwn Methodology

Verify that procedures correctly implement the
methodology

Improve Documentation of Design Bases

Improve Training
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Resulis of "HA Review

(~F)

Reportable Conditions (LER 91098 Supg: 1)

9* Missing or Incorrect Manual Actions in Prefire Strategies
2 Additions to Design and Licensing Basis

30 Impraved decumentation

23 Coirect Inconsictencies in Documents

36 Neo Action require:d

* 4 reportahles (LER 91-008 Supp 1}
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Scope of FHA Improvements

Task

Heview & Verification of FHA
Hesolution of discrepancies
Additions to Design & Licensing Base
Breaker - Fuse Ceoordination Stady
Multiple High Impedance Fauli procedure

Documentation improvements

Revision of FHlA
Safe Shutdown Data Base

Procedure Changes

Update of prefire strategies
AOP for fire outside Main: Control Hoom

Review of Medification Reguests

Implement FHA Training Program

Siatus

Compiete
Schedulod

i673892*
RF-4

16733792
14/36/92

2F-4
]F-4

05/30/92

09/50%2

*Completion of action items resulting from the study may bhe scheduied later.
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3000 PENETRATION SEALS

100% INSPECTION BEGAN 2/9]

NFW DESIGN CRITERIA
- BASED ON APPROY ' ) FIRE TESTS

- MORE STRINGENT

NO GROSS FAILURES IDENTIFIED

72% REQUIRE EVALUATION
- TECENICAL/CONFIGURATION
DISCREPANCIES,. 90% EXPECTED TO BE
ACCEPTABLE

- MATERIAL DEFECTS

(r3



ACCEPTANCE CRITERIA IS MORE STRINGENT AND
BASED ON ACTUAL FIRE TESTS.

PERFORMING 100% QC INSPECTION OF
PENETRATION SEALF.

PERSONNEL IMPLEMENTING THIS PROGRAM
HAVE BEEN TRAINED AND QUALIFIED UNDER
GSU TRAINING PROGRAM.

{ A=
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Fire Barrier Bases
River Bend USAR Section 9A.2 l

"Separation is achkieved by distance, barriers, fire
proofing, or a combination thereof.

"The definition of fire barriers is in agreement
with the guidance of Appendix A to BTP ASB 9.5-1,
ie. the rating of the barrier or boundary must
exceed with marginu the fire loading in the area
and need not necessarily be a three hour boundary
unless the fire loading warrants such a boundary"

"Cables - - are wrapped with a three hour rated
barrier in accordance with Appendix R"

SER licensing basis refers to BTP ASB 9.5-1
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Fire Retardant Cable

Testing exceeds IEEE-3383 requirements

70,000 BTU/Ar flame test ‘
70,000 BTU/hr flame test (aged, irradiated cable)
400,000 BTU/hr flame test

Heat source was propane burner

Vertical cable tray (worst case)
Cables self extinguished upoa removal of heat source

Electrical separztion - ITEEE 384, RG1.75

Test of 600V cables verified electrical fires will not propagate to
redundant cable

Fires self extinguished when electrical fauit was cleared



Fire Resistance of Thermolag
in Areas with Detection | . 't not Suppression

» Area/Zone Design Rating Tested Rating | USAH
(Min) (Min) Fire Loading
(Min}*

&)

*100 Percent Tray Fill (Conservative)




Fire Resistance of Yhermolag
in Areas with Detection and Suppression

| Fire Required Tested USAR
| Area/Zone Rating Rating Fire
(Min) (Min) Loading
(Min)*

A0 5 2

2N
1k - FA
* 2§ )
Pall

*5)

162

90

1680
.‘l"

e

#*100 Percent Tray Fill (Conservative)

]

Automatic deluge or wet pipe sprinkler systems are installed in all cable trays

in these areas.
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Conclusion

Based on Technical Specification Compensatory actions

River Bend is in compliance with licensing bases for fire
protection

Defense in depth concept prevents loss of redundant
safe shutdown components

Action Items are nearing completion
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FIRE PROTECTION

PROGRAM

Byron E. Ellis

Fire Protection Coordinator

April 20, 1992




FIRE PROTECTION PROGRAM
RESPONSIBILITIES

© INTEGRATED EFFCRT INVOLVING MANY
DEPARTMENTS

© OVERALL RESPONSIBILITY IS MAINTAINED BY THE
SENIOR VICE PRESIDENT - RIVER BEND NUCLEAR
GrOUP

O FORMULATION AND IMPLEMENTATION IS
FUNCTIONALLY DIVIDED BASED ON

® Departmental responsibilities

® Specialized expertise




"Ml

seoubu; JOJRUPIOOT
U804 834 uoRDeI0IY B8
uIpI00)
UOIEM 814
Sunybiy ey
Bruey
peieY 624 BAII39.100) §O (0:1U0D
sonbaje.s senjeey4 BOUBLBIUTER suoiessdQ SeqewweL )
8Ji4-Gid - patesuibuy eAluBABId weyd jo joau0)
SprEZvH 684 welq welg J0 jonuoD
UMOpINUS SUOHBOYIPOWY ubisc eouBUSURYY suonesedQ SjonuoY
ebeueyy ven) weid
x x
wowebeueyy ]
T 1 wapisaid d0IA IS




DEFENSE IN DEPTH

© MINIMIZE THE OCCURRENCE OF FIRE

® Building construction essentially non-combustible

® Administratively control the introduction of combustibles,
flammable liquids and gases

® Administratively control ignition sources

® Audits by QA and Insurance inspections have noted good
housekeeping and compliance with administrative contrels



FRTT AT

CONTROL OF TRANSIENT COMBUSTIBLES

O

O

8

O

Q

Every job is reviewed in the planning stages for the need for
the use of combustibles

Small quantities of incidental combustibles are exempt

® One grease gun

® One hand oiler (1 gt. capacity or less)

® Paper in work package (manuals, test procedures, etc.)

® 5 Ibs total of any other combustibles (rags, plastic, wood
blocks, etc.)

Anything other than these exempt items requires Maintenance
supervision review of guantities and suppression system
availability in the area.

Flammable liquids

® Kept in safety cans
® Maintained under positive control

All transient combusiibles are limited to those necessary to
perform the job

All transient combustibles ar. promptly removed at the
completion of the job

”18.1



CONTROL OF IGNITION SOURCES

© HOT WORK PERMIT

Required for all welding, cutting, grinding, etc. where
operating temperature exceeds the heat of ignition of
nearby combustibles.

Requires Maintenance Supervision review of work area
prior to work

- Move nearby combustibles where possible
- Progect combustibles that cannot be moved

Requires continuous fire watch until at least 30 minutes
after cessation of hot work.

Requires additional portable extinguisher readily available
at the work site

"1qQ



DEFENSE IN DEPTH

© RAPIDLY DETECT, CONTROL, AND EXTINGUISH
FIRES THAT DO OCCUR

® Engineered features: Detection and Suppression
® Installed portable fire extinguishers

® Installed fixed standpipe hose systems

® Trained and equipped fire brigade

® St. Francisville Volunteer Fire Department

® Audits by QA and Insurance inspections have noted good
Fire Brigade response during observed drills.



SURVEILLANCE TESTING

£

!,'\'\r ‘(“) ‘\\"!“Ir‘l\l..

Surveillance ygram on the » barriers that identified the

deficiencies

Dedicated group of techni
equipment testing and m




DEFENSE IN DEPTH

© PROVIDE PROTECTION FOR SAFE SHUTDOWN
EQUIPMENT

® Separation

® Fire Rated Assemblies - Walls, dampers, seals, wraps

g




FIRE WATCHES

© Purpose - To provide additional administrative controls to
compensate for the degradation of one or more elements of
the fire protection program.

® Continuous: Fire Watch is posted in a specific area
continuously. Any shift turnover or relief takes place on
the job. Used for all hot work in progress and other times
as required per Technical Specifications.

® Patrol: Fire Watch is assigned to patrol through an area on
a specified frequency (typically hourly). Majority of fire
watches currently in place are patrol routes.



FIRE WATCHES

O Duties - to inspect for:

@ Protection of combustibles
® Introduction of new combustibles
® Housekeeping requirements

® Evidence of fire

o



FIRE WATCHES

© In the event of fire:

Notify Contre! Room

Request personnel in the area to evacuate
Attempt to extinguish the fire if safe to do so
Evacuate to a safe area if not safe to extinguish

Inform Fire Brigade Leader of situation upon arrival

8S




TRAINING

2 Classroom

® Chemistry of fire - demonstration in classroom
® Fire extinguishers - their use and limitations

® Fire hazards in the plant

® Duties and responsibilities

. Actions; upon discovery of fire or potential fire

® Written test

B



TPAINING

C Practical ¢xcicise

® Use of extinguishers on lve contrnlle? fires
® Use o a'l types of extinguishers available on site

® Live training f{ires simuwate tvii~ai sitaations liktely o
ocur

&7



TRAINING

On the job (raining for patrol routes

* Route briefings
® Walk through of route experienced fire watches

A 3 ) " " e "'}I » 5 2 M ‘1 = o
® Kequalification ~equired 2very 2 years
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STAFFING

Patrol Fire Watches - 13 assigned

e 3 pur shift (4 shift rotation)
® | day-shift relief

Continuous Fire Watc™ s

¢ Fire Watches provided by the group responsible for th:
vock in progress

® Currently over 700 individuals are trained and qualified to
perform fire watch duties.

® Most individuals performing work at aay time are Fire
Watch qualified. This incraases the probability of a fire
watch qualified person being in the vicinity of a fire
should it occur between natrol rounds.

Trained individuals are qualified to perform both continuous
and patro! fire watch duties, however, typically only the 13
shift workers perform patrol watches.

&0



PERFOLRMANCE

Patro! Routes
® 3 Routes

Time to perform routes 30-35 ininutes plus time to
lcgs and allow breaks

~

12 Hour shifts

Routes pertormed ho

Woikers rotate routes every 4 hours
Rcild\cjs %‘-n:\\;. m
Mirtimizes com

il 1O tour all requirad areas ol

rease awareness or cnanging

All tire barriers in qus

least one side of the barrier in accor Vitll 1 CC YPECS




SUMMARY

© Prior to 1990
9 3 reportable events

® Missed Fire Watch events identified programmatic and
administrative errors

¢ Incidents were related, but specific problems identified
have not recurred

© During 1990
® 3 reportable incicents occurred ia 2 months
¢ Problems related to individual performance

® Qut of approximately 900,000 rooms inspected over the
year resulting errcr was approximately 0.1%.

O After 1950
® No additional reportable incidents

® QA surveillances and audits show individuai fire watch
performer competence
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GSU

GSU

PENETRATION SEALS FOUND UNSAT BY SWEC

GSU NCNCONFORMANCE REPORT ON rENETRATION SEAL
SAMPLE INSPECTION

THIRTEEN (13) VARIOUS PENETRATION SEAL
PROBLEMS LISTED RANDOM EXAMPLES OF INADEQUATE
SEALS CONTINUE TO BE FOUND (1986 - 1988)

CRACKS NOTED IN THERMO LAG ~- LER B87-05 WAS
ISSUED, FIRE WATCHES WERE ESTABLISHED

100% SURPACE INSPECTION OF 7THREMO LAG AND
REPAIR AS NECESSARY INITIATED

STRESS SKIN FOUND MISSING ON 3 HOUR THERMO LAG

DEVELOPMENT OF TESTS ON TSI MATERIAL INITIATED

STRESS SKIN FOUND MISSING ON 1 HOUR ThERMO LAG

TSY PERFORMS REQUESTYD FIRE TESTS. INVALID
BECAUSE OF OVEN TIMPERATURES

ADDITIONAL TSI TESTS COMPLETES AT T8Y (WITH
RIBS & STRESS SKIN RZMOVED CONFICURATION. THE
TESTS FAILED (FOR J HOUR BARRIERS). FIRE
WATCHES PUT IN PIACE O 3 HOUR BARRIERS

BEGINS CONTRACTING WITH SOQUTHWEST RESKARCH INSTITUTE

(SWRI) TO TEST THERMO LAG

QC GIVEN RESPONSIBILITY FOR SURVEILLANCE TEBST
PROCRLATRES ON PR2NRTRATION SEALS

INFORMATION NOTICZ #88-04 x #88-56

93



GRU

GSU

GSU

GSU

TSI ZABRS TO TESTING OF 30" CABLE TRAY
WITEH™ STRESS SKIN. T8I PRRFORMED
INDEMUEBNT TEST OF 30" TRAY WITH STRESS SKIN
IN BOR. AMBIGUOUS RESULTS

DECIIN TO PROCEED WITH SWRI TESTING OF
TERE! LAG

TESTTAIL AT 45 MINUTES FOR 1 HOUR RBS DESIGN
AND T 45 MINUTES FOR 3 HOUR STANDARD DESIGN.
TSI "2X EXCEPTION.

CORETZVE ACTION R¥PORT FOR PENETRATION SEALS

ISST

DEC™ZN TO FORM TASK PFORCE TO INSPECT
PEN.\TION SEALS, REPAIR AND REWORK THRRMC
LAG AND 3 HKOUR BARRIBRE AND CORRECT
DOCUNTATION FPIRE BARRIERS WERE ADDED TO GSU
MANANENT CHRECELIST AND REVIEWED ROUTINBLY AT
SENTY. STAFF MEERTINGS.

WOR. TARTED ON SAMPLE INSPECTION PLAN OF
PENEITION SEALS APPROXIMATELY 50% FAILURE
EXFZ2NCED

FOUIMOV'S ENBRGIZED IN VICLATION OF FHA AND
DIRTID MINI SSFI ON FEL

Qs
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GSU

GSU

GSsU

GsU

GSU

2222

DECISION TO PERFORM IN SITU QUALIFICATION
TESTS JOINTLY WITH TSI

EIGHTEEN (18) ADDITIONAL TESTS PERFORMED ON
THERMO LAG IN NCVEMBER-DECEMBER

DECISION TO USF ALTERNATE MATERIAL ON 3 HOUR
CABLE TRAY BARR. ‘R AND UPGRADES FOR ALL OTURRS

DECISION TO INEPECT 100% OF PENETRATION SRALS
AND REPAIR AF NECEBSSARY. KANAGEMENT
COMMITMENT TC COMPLETE BY JANUARY, 1594

DECISION T. PERFORM 100% FEA REVIEW BY
INDEPENDENT CONTRACTOR

NRC ENFCRCEMENT CONFERENCE MARCH 13, 1990 NOV
ISSUED APRIL 6, 1990 LEVEL III

NUS CONTRACTED TC BEGIN FHA REVIEW
RECEIPT OF NRC INFCRMATICN NOTICES 91-47 and
MR TO REWORK 30" CABLE TRAYS AUTHORIZED

DRECISION TOC HOLD RESOLUTION OF THERMO LAG
UNTIL ADDITIOHAL NFORMATION IS EVALUATRD

CONTRACTS IN PLACE -~ TASK FORCE LEADER NAMED
-~ FIELD WORK ON PENETRATION SEALS STARTED

AUTHORIZED ADDITIONAL PENETRATION SRAL
RESOMTRCES IN QC ENGINEERING TO MEE Y JANUARY,
1994 COMPLETION SCHEDUT.E

FHA REVIEWED 106 ITEMS. DECISION TO INCREASE
NUS SCOPE TO ADDRESE ELECTRICAL CIRCUIT
REVIEWS. (HIGH IMPEDANCE FAULTS, CIRCUIT
COORDINATION STURIES, ETC.)

DATA PROVIDED TC NRC REGARDING THERMO LAG
PERFORMANCE

GSU OPTIONS TO FRESOLVE THERMO LAG PRCBLEMS
NRC INSPECTION 22-04

GSU/NRC MMNAGEMENT MERTING

4s



Fire Protection
Acticn Plan

Fire Protectior
Action Items
Ampacity Yes Industry
Bvaluation Practice
(as inscalled)
Ampacity Yes Industry Yesr
Evaluation Practice
(as modifiec! NUMARC/
EPRI
Fire Hazards Complete Yes |
Evaluation 3
'i
Respond to NRC Complete
Inspection
Report
Penetration Yes ’Porhapa Yes
Seals
Structural Yes Industry No
| Steel Practice

(1) RF-5 begins 3/15/54

No 07/92

Complete
(1)

01/94

N4,27/92

01/94

01/94

="



" Iltems
i Conduit

Vaults

1 Hr
Cable
Tray
4]
2 Hr
Cable
Tray

%

Fire Protection
Action Plan

Complete

8/92

Completa

Yes

'Complete

No
ICGmplcto

Some
Material
Test
Complete

(1) RF-5 begins 3/15/94

Yes

No

Ves

Yes

W*’W

;;COMDIQtO

(1)

RF-5

RF-5

01/95

anr



River Bend
Fire Protection Program

¢ GSU has been proactive in fire
protention lissues
Fire hazards analyseis

Discovery of
discrepancies

Material and configuration
‘tests

Correction of
discrepancies

Disclosure to NRC

Compensatory actions

e GSU is participating in NUMARC

*» (8SU has full support of SWEC in
resolving the problem

e GSU has a program in place which will
correct all known deficiencizs by
January 1995

Qa



