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Analysis of Fire Induced Electrical Circuit Fault
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Fire Cable > Circuit | Functional
> Fallure Fault “1  Impact
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3 e Operability
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* [ Hot Short e Lostinaccurate e System Control Lost
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Degradation
bz Other Effects pnumn Flow Path Blocked
b Instrument Readings

Lost/Misleading

a9 2 Az 9% Ar1sE dFEA A=

o 34(Open Circuit): Alo]& L& Alo]EW =AZE Hoj4 Y £ 37 AEdA
2= AEHE 273 d5A0) A4 E.(adY 3I)

o 2d(Short Circuit): AlolE8W =A7F HAol7h Sle te AH & 0E 329
A7)1H o2 FE3he FH(2TE 4

o A Z(Short To Ground): & #Hol& Xx AolEW A7} AlojE Edo], A& A
AR 5 = B9 AV|Hog HAEs= Aui(2Y 5)

o EHGA(Hot Short)y: FA9) E58 ZA92A & Aole Wel Fl(energized) =AI7}
£9 AolB ki & FAlo]Bel u]EH(deenergized) T=AH| S HA71FH 0B HEE
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SHORT
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Ground Ground

2% 5. A &(Short To Ground) a9 6. FAPA(Hot Short)

o 3275 A = IFY Jed e ALE FAE A AY AJEY B
ZAEl AFstAYG AojEo] B@AdFH A, Ao EBE AA ZlFo] FdHE I
A =gFY.

AA FAE: 71714 38T AEY B AFY W A7 FAEHEA Ho
THAY EFE 2Yste ASEA 8 S0 WEY FHEMI 2UEM) AA
Fo] FA AFHAY FHAAAMNAZ AA-H @AE oy AAs= B¢t
2.

L2%F: 7171 e ATl YA B WP FFses AR AdF B9 AT
A 21717k AR J1FRAEA, 23 lolof & HEs X dEe B9t ATH.

759 F 24
Az A% Alg &40z o 7 HzQgel UEun o NG Az

BHL 717], AT R 71T uAe 9FE BYde o] 7159 E4olth HEHY
71sdgole ATV 24, AFA B4, V1R 2 I, VAR A, TR
T ZAES Tl AUk

4. AAHAAL QA FEA

AR A7 A7 2 T £49 dAZA dAELHAL FAF A shid] HE
ok AT AL AR A7 2AF EAY M FaG 71719 e JIEAA
AEe 1P FYWHR(BC-HVI0I/102, 201202)0lth(2d 7) o] WEE AFWBEZA
ZAAA SARE} obd AN BX] x: 2239 P ey FINE 277}
A2 QA7 AolE &2 oFde FAld FEW 145 HHAAI F&H
2 At G g o) WHYL eAFeR FdeEle AT A, WrR AAA o
Bo| g &4 AlEd FA TAFNEH dEle A A, HE AR 4
712 @& FFo JPAEIL FAo FE AgHo dEe A7t Atk dAHEAL

- 229 -



AN A AE7) Bl S R WA 49 F WA 9ARY 2 2Asks
Qo) AojHez we Aoz PR

HPS! PUMP TRAIN B8

CCW TRAIN B

—E—— HPSI PUMP TRAIN A

Re———
CONT'T "
Tt . 5 TEST
Suure I’ \T?x;‘r—* HEADER
=
el | 1NN TS S
Wouz FE-6028 vood | gE-gose HVID 1 vm'. FE-06y YOI vess

CCW TRAIN A CCW TRAIN A 8 FE-988 FE-oge YOI Vo560

BC-HVI01 nc-nmzr i ™ r(-uu'{

L | c IR s Ay +43e
{ HVGOSA | m?vﬂw Hvie -I vl ° gt WE v LOOP 1

B e

& RCSHL
HISHINE= (op 2

RECIR [ P S P e I

\ o RCSHL
A e v LOOP 1

a9 7. AAEEAL IFAAAT SEE(d)

I olfE AT € d ALACIEH TAFA AolE 2 A(Phase)o] MR o
A AR o) FoA o} 817] mEeoltt dAH LALLM SFALYA o9k 7
Apdo] EAStA FEE ZA ook st WH Aoz eAFos AF dHE
Agte W2z LA Fo olg B Ad7E AE4LH(LO, Locked Open)
HE FA%E Hie] A3 ME dAAEo] & FTA AoEH FTAFMHE Re
At WHoz WEAY AolEd AWIA e ALRE ¥Mse ¥y Fol AUtk

DU

ox o rlo
4o rle

of

e

5.4 2

AAYLAAG 2L FL AYNAOIN A BASHE WAL A, FA, A
%, BHRA 59 &atol 42T 1 P2 H2AF B, 717) 245, A4 2
g 5 o9y 74 gz dehdo, 223 o Hz9ee) 540 g A%y £x A
ol 44, ABAT YA, IAWA B 5 AS 47 Tt 2¥2 529 93] 24
. 28 SAZ Asted B l7le) ATl AT WA HUNT § $HAY F
B4 Rt AEae gAstcol st A & & Atk ARAILA2ANE 5
Aol o) WA AL BASE AE A8 omz oF Y&y AT @
qto] guolof gk Wb FAAAEEAL Bolo] HA TAL FAGE =% 3
A A% e Hasehe wdo] Yaso

- 230 -



20059 g3 ANeE A= LR

Au53

1. M. H. Salley, "Knowledge Base for Post-Fire Safe Shutdown Analysis”, Draft Report for
Comments, NUREG-1778, USNRC, January 2004

2. “Risk-Informed Approach for Post-Fire Safe Shutdown Associated Circuit Inspections”,
Regulatory Issue Summary 2004-03, USNRC, March 2, 2004

3. "Guidance for Post-Fire Safe Shutdown Analysis", NEI 00-01, Rev. D, NEI Circuit
Failure Issues Task Force, October 2002 _

4. "Guidance for Implementing a Risk-Informed, Performance-Based Fire Protection Program
under 10CFR50.48(c)", NEI 04-02, Rev. E, NEI, April 2004

5. "Problems Associated with Post-Fire Safe Shutdown Circuit Analysis", Information Notice
99-17, USNRC, June 1999

6. "Guidance for Post-Fire Safe Shutdown Analysis", Draft NUREG, December 2002

7. N. Igbal, M. H. Salley, "Fire Dynamics Tools(FDTs): Quantitative Fire Hazard Analysis
Methods for the US NRC Fire Protection Inspection Program", NUREG-1805, USNRC,
November 2004

- 231 -



