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A-l % CfiKAERI:
m U7 g
> 5&(active)?|7| 7|5/M0] & E= 3%}
- 537171 32, s=EASEE(MOVY, SOV, PORVE), H, EDG, &35
7, 471, HA/A= 2171 5
= OX|8 70|22 7|s78X|2t 1
+&(passive)7|7| ZUH =2 & Bla
- SEOILt = 1] 52| Y 2HAIL= 02, Bf 20|22, 1A
line S
mRER I
> AS| EE 2R Es g 5 e
> X =2 Its

+—— ‘Instrumentation cable <—> :Control cable <+——

EER: electrical equipment room, SWGR: switchgear room

:Power cable




N2 s

= KAERI'

. 0|2 ZHEN NS S0k
— 2 ==K ( operator manual action: OMA): 3}xlE HE A X|
2tH 2|5t SXo| M 2| L
« NRCE= HAjA|LtE| 20| & EA 8l demonstration 2+
— C[t&s 2= EH(multiple spurious operation: MSO): SHA| £ Qlot Ct=
s|20| @E%0R T EE O1F 7|7| 255
« RG 1.189 2009 4AE Y| EH7ts 3H0|= S|4
« 20144 O] 460471 /™ H=7|HF 23X Ht < (NFPA 805) M
o O|=2L} XS NFPA 805 Mzt 2™ af CHA
— ZHA PSA AFES 2 MSO 1189 7|7 &= &4
— TI2O0tM7|7| OMA/SIA R E 2l TS
- g|l&a3 BEEE//ES7|H e 2 LT A A EFHK[AIZE HE)
ol 41} Xt=M Xl 2|
- =2 CDF Z11e} 0| 4 20} B2 H|E

— | D
- HEs ol 2x
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© I U S PSA B SRs 7Y
- SRS AElo] £7 U OOy B 7
« 15 SAE|EY 28 BAMUAM 2T AL AZEX[(OMA) =4 2+
- 8% == AWM O BHOA 2pAelR-dat 2fAf PSA A24F Z7¢h
FAMSAG 48 Al
- ST A0 BB 7|27|E
« N[32z=: SIHAPHZRZ 0N L5554 =0 o MH[E 2T 24
g A

« LC}&E 232 (multiple spurious operation) 0

= S PSAOI M= HzL}
SiLt BtLt 7]7]0) @

PSA t7|=0M= &
(

7 = S
HOWE NEhE 1

Simplified P&ID of Containment Spary System
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Qualitative Quantitative Risk

Analysis — Analysis — Management
CDF = ZCDFJ-, CDFJ: > A*SF*Pi*CCDPi( Py, Pigf) >CDF

CDFy | CDF, | CDF3

CDF; : CDF of fire compartment j or scenario j, | | |
A : fire frequency, .SF: severit){ factor, CDFss | CDFss | CDF1o0
P.... non-suppression probability,
CCDP: conditional core damage probability(internal+ fire) =~ Loz | oeveveeere | eveereeeer

P., ,: human error probability(fire), Pi;: equipment failure probability(fire)
MM =M
O o1 I

- 7171/AH0l 478 X 72 E= Afdletet 2t

Sl MA Ol MO A

A 24 LHEAA PSA 2208 ofXf 54 BrE5H Hekat

— HTHHIE AL/ QIZMME|E 2N/ SR/ 3| 224

- MYEREM: 2K JHY, WolX|(fire area) EE= S S (fire compartment) E
- SMEM: AHAA THY

2| A3 g
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CDF = ZCDFJ, CDFJ: Z )\i*SFi*PiNS*CCDPi( PiH ; Pin)
. BIX| PSA g

— 7| A PSA Bi&H: Fire PRA Implementation Guide(FPIG, 1995)

« XK =L 7S 2t PSA 2
- SRR O| H OtH/ 2% 2& 0.1
— 3}X PSA Al7|=(NUREG/CR-6850, 2005) H}tH
« NFPA 805 XJEHA| AFR
« NRCDC T/ == AtE
« R E BF 22T Hy /3% =&4E 0.2~08
« A PSA =2H| &1t =2 CDF &4

EPRI 1011989

NUREG/CR-6850
Final Report

Keywords: EPRI TR-105928

Fire protaction Praject 3385

) Fire risk Final Report
Electric Power Risk management December 1995

Research Institute Individual plant examination for external events

EPRI/NRC-RES

Fire PRA Methodology for Nuclear

Power Facilities

Fire PRA Implementation Guide Volume 2: Detailed Methodology
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CDF = YCDF, CDF;= 3 A*SF*Pys*CCDP{( Py, Piy)

JIE 2 AFE 2t PSA(FPIG) 2 2t PSA ¢l )] =(NUREG/CR-6850) X}Of

Hetel SF St

SH&2 7|Z= 3} X PSA(FPIG)| 3} X PSA Al7|£(6850) H| 0 (6850 + 2t}

7|7|/7{ 0] & S A O Al MSO £9| 115 NEI 00-01(MSO list)
ME 2 7t B

SR EI = (\) O A} O Ab, HEAF £ =72 | NUREG-2169(HI & /X QFAl

=t s) e 4t 2/3 85

Generic SF7} O X[ X|
UZ. IfREEo=Z

NUREG-1934(fire

, o= modeling guide), NUREG-
DG 0.4) =0 & o 7} 2178(cabinet HRR, draft)*
g Aj=tE T Ab AL 78 E NUREG-2169, E0{&
(NS
Q=X EM | Lt 7|7| @ = XtOF MSO Etd NEI 00-01(MSO list),
( Pi) a1, Q=% 2% 0.2~0.8 NUREG/CR-7150(circuit
Qsi & 0.1 failure probability)
OIZt MEE | AN d3 gl A, A= NUREG-1921(fire HRA),
2M(P,) QA B 1] NUREG-XXX(MCR HRA)
Mekgl MY 1.0E-7/yr O] Bt ME=Est CDF <10% ASME PRA standard
7|&= ] orst of total fire CDF(Cat.ll)

MSO: multiple spurious operation,
HRR: heat release rate,

HEAF: high energy arching fault,
HRA: human reliability analysis
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CDF = >CDF;, CDFj= > A*SF*Pins*CCDP( Py, Pig)

Qualitative
Analysis

2t PSA M7=

(NUREG/CR-6850) &

g

—

Quantitative Analysis

—

Other Analysis

Screening
Analysis

Detailed Analysis

& Partitioning

Selection

*Task 3: Cable
Selection

*Task 4: Qualitative

*Task 1: Plant Boundary

*Task 2: Component

*Task 5: Risk model

*Task 6: Fire ignition
frequency

*Task 7:Quantitative
screening

*Task 8:Scoping fire
modeling

*Task 9/10:Circuit failure
analysis and failure
likelihood analysis

*Task 11: Detailed fire
modeling

*Task 12: Fire HRA

*Task 14: Risk
Quantification

*Task13: Seismic-fire
interactions

*Task 15: Uncertainty
& sensitivity analysis

*Task 16:
Documentation

*Support task A/B:
Walk down and

screening database
- HZFg=: frequency, quantitative screening
- 2RSS component & cable selection, risk model - JIZ Hl @i PSA
- Z=7} &2 Fire modeling/Fire HRA/Circuit AM)|=s g9rH/HI0IE] K10l |9

analysis/DB
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SR PSA Al7|2 i et

CDF = > A*SF*Pys*CCDPy( Py, Pief)

- Module-1/4 : fire PRA/HRA == «  Module-3/5 : fire analysis/modeling

Piy CCDP mp  AFSFPins
— AR 2. 7|7|MH - B L YA Y R
- g7 4 8948 d8=4Y ~ Y32 6: 31X Mot g
- YF 5 M 23 B3 U — QR 8 x| mEZ HO MY
- Y27 HTH MEEs - YR 11 AN BiX) 2 YA
- 9212 ADF MR B4 || - o213 XFQY S
X 2|52 ~ AR A HEEA
— AR 14: x| 2|A3 ™Eks}
— A2 15 S2tAM EMaF 0jzk ||« Module-2 : circuit analysismsp P,
CEA - AR 3 Aol MH
— o8 16 2 A3} - g5 9 §L§ 18 24
— A2 10: 32 IXRDE/SE B
— 2 B: 3}X| PRA DB

10



SR PSA Al7|=
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=

® PRA/HRA

LOSS OF TOTAL CCW
TRAIN IE FREQUENCY

G&-%ITLOCCW

/AN

Total Loss of CCWS
AlLtE|2 O

LOSS OF TOTAL CCW
TRAIN IE FREQUENCY

G&-%ITLOCCW#1

LOSS OF TOTAL CCW
TRAIN IE FREQUENCY

G&-%ITLOCCW #2

AN

Gate event for %F-
PMO0O2-PROP

Gate event for %F-
PM02-PROP-NON

Gate event for %F-
PMO2-TRN

Gate event for %F-
PMO03-PROP-NON

G&F-%F-PM02-PROP

G&F-%F-PM02-PROP-NON

G&F-%F-PMO02-TRN

G&F-%F-PM03-PROP-NON

RAS operator action
fails & CVCS RWT LT

fails

GFSOP-INST-FIRE

M

Operator fails to
manually generate

|
ignal fails - fire

()

PMO2-TRN

fire initiating event of

fire severity event of
PMO2-TRN

%F-PMO2-TRN

S%PMO2-TRN

1.36e—i :

.267e—3©

L 2 A PSAO| A=

= 2F0| o

RAS
-

FSOPVRAS / GINST-RWT-RAS 1 7CCDF n E:I Ol_l' ol —
2.14e-2© | 3 o .
\ () AZ7| D&Y

[ N 7 ]
Lo RWT LVL Lo RWT LVI\§ ‘F'M LVL Lo RWT LVL
transmitter Ch.A LT- transmitter Ch.B LT- ransmitter Ch.C LT- transmitter Ch.D LT-
203A fails - fire 203B fails - fire 203C fails - fire 203D fails - fire o
G&-CVLTY203A G&-CVLTY203B G&-CVLTY203C G&-CVLTY203D L

HEP7} Oj 2

off A=7|

=0 HIOH

Wil

U@l HE FQE 357

M

X 7| M

x
ox



StAf PSA M7= HiH g/

* PRA/HRA CDF = 3 A*SF*Pys*CCDP( Py, Pigg)
— NUREG-1921(Fire Human
Reliability Analysis
Guidelines, )°| 37}X| M2k}

%I- I:é-l —— Ty — Tqy: total time available from the
. . . initiating event until the action
« Screening /Scoping /Detailed s 1o longer beneficil
. « Tavail Ty amount of time available to
° p rog ressive a p p Foac h ‘ perform the action, including
. T the cognition and execution
— Four categories of HFEs: . potions ofte HFE
g L A A H o T T T,: start time (typically the IE),
® Type 1 MCR H -I ) El Y | - delay LT exe Teny : time from the initiating event
. o8 il the cue(s) for the action
| 2 AF A H FE(human failure -
— Tepe di he probl
event)L} A 20| IH}El HFE I " e ot e spre
A SH 7| = it Cue Crew Action  Action no L €XeCUtion time
® Type 2 M C R O1| A-I 2 El | — er:)lct;zilmg received  diagnosis complete longer
LH=AFA HFEL} 20| mpotge i il
H FE Time Margin(TM) = —r‘-x 100% from NUREG-1921
® Type 3. MCRZ L|Hot= HFE (T (T 4T
.. Time Margin(TM) = ——0 %] s T exel2 \ 1009
® Type 4. Error of commission &1} (T + Toc)

2tHA =l HFE -> undesired human

action
12
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CDF = Z }\i*SFi*PiNS*CCDPi( PiH / Pin)

« fire analysis/modeling
— CFASTL} FDS S& 0| &%t of M| 2t 22
— Ofglf == 6850, AR E 2l AJNY =23t DHt=& (heat release rate:
HRR) O|O|H => E+%, M4 =X

HRR Gamma J |_
Case Ignition Source kW (Btu/s) Distribution Y - j
I~ 0 . 1
75th 98th o B g2 5%
&0 455
1 Vertical cabinets with qualified cable, 69 211 0.84 59.3 28 %"é
fire limited to one cable bundle (65) (200) | (0.83) | (59.6) EE Viain Control Bench Board aE
=9 ain Lontrol bench boart z &
> Vertical cabinets with qualified cable, 211 702 0.7 216 §"’> @ operator 25
fire in more than one cable bundle (200) (665) | (0.7) | (204) @:
3 Vertical cabinets with unqualified Q0 211 1.6 41.5 Cparatar console
cable, fire limited to one cable bundle (85) (200) (1.6) (39.5) @ operator 2
4 Vegtllca:c! ca_blnets w:tl;c]h unquallflg;:l 232 464 26 67.8 g |:| o EE
cable, fire in more than one cable (220) (440) 26) | ©43) o @ opes6hif Supenvisor Deckig. operator i 93
bundle closed doors DLD bPMUZ I | fs |:|
c <5 _
Vertical cabinets with unqualified 20 L é: 5t
5 cable, fire in more than one cable 232 1002 0.46 386 5® Opsrator console. - erator ’ ;:
(220) (950) | (0.45) | (366) 254 pMo1 0
bundle open doors L2 @ operator gE
6 Pumps (electrical fires) 69 211 0.84 59.3
P (65) (200) | (0.83) | (56.6)
32 69 2.0 11.7
7 |Motors (30) ©5) | @0 | @11
) ) 142 317 18 57 4 Docr cpen at 15min. after fire initiation
8 Transient Combustibles = H =
(135) | (300) | (1.9) | (53.7) =0| O{C|0f er s Ot Z| 7|7}

O £4H/QE%t &7}t 7
13
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SHA PSA Al7|= dfHH ni

® fire analysis/modeling CDF = > A*SF*P*CCDP,( Py, Pics)

Prompt Automatic Manual
Fire Ignition Sequence | End State =L =
Detection |Suppressmn Detection |Suppression Detection ‘Suppression Al 7|_|'O'” [["% —Jlk—% Xl_l %I-IAEI .U.H %IFE
A No damage
‘ B No damage @
=
C No damage 8 "
| 0| Dmged g g ¢ s 2 < 2§ &
amage = = 2
S5 % | f 5 3§ f§ § g 3§ &
E No damage g e o) b E o) s g g e T
E E 8 g g 8
‘ s o F %
F No damage
’ 8 3
‘ G Damaged T
A= EFK] /K| OF
j;;‘oy'—‘:‘/ H | Nodamage 0 |100[100|100|100|1.00|100]|100[1.00|1.00 1.00|1.00]|1.00
ST AA A | No damage 5 |087|094]|083]|0858|064|055|055|052|038 0.19]| 0.30 | 0.68
H=I=J= 10 |0.76]/088]069]|077|0.41|030|030|027|015 004|009 |0.46
J Damaged 15 |066| 083|057 |068|026(016|016|0.14|006 001]|003][032
g
20 |057|0.78|047|060|0.17 | 0.09 |0.02|0.07 | 0.02 0.00|0.01|0.22
\ K Damaged 25 [050|073|039|053|011|005|005|004|001 * |000]|0.15
30 |043|069|032|046|0.07|003|003|002|000 * * |0.10
35 |037|064|027|041/004|001]001]|0.01]|000 * * |o.07
_ 40 |033|061|022]036[003|001[001][001] * * * [0.05
I:’NS = D+ G +J + K 45 (028|057 018032002000 |000][000] * * * |0.03
== AI- I_E H I' 50 |0.25|053|015]028|001|000|000][000] * * = |0.02
TX‘"O‘I D C |'2__|.I. : G+K 55 (021|050 |013]024][000]000]|000] * * * *~ 10.01
60 |0.19|047 011 021|000 * * * * * *~ 10.01
s EXAH= AOojsr== 0.05 65 |0.16| 044 |009]019]000] ~ * * * * ~ o001
x X|OrAHIE 70 (014|042 007|017 |000] * * * * * ~ 10.00
l-v‘:,’ ;FI:IE?:'C!'_IGO 05 75 012|039 |006|015| = - - - - - = o000
=== V.U, 80 | 011|037 |005|013| * * * * * * * | 0.00
v CO2 0.04, 85 |009|034|004]0.11 * * * * * * * |0.00
7 S ~TaEe 00 e e R R R
_Q_EI: AIT 2= . . . )
‘/_._EH AZEHE=E 005 100 |0.06 |0.20 002|008 * * * * * * * *
RS E=1 PN x._'%"l”% ==L 02 * Avalue of 1E-3 should be used

From 6850 supplement 1 14



SHA PSA Al7|= dfH o

4

Fire , Cable J Cireuit | Functional CDF = > A*SF*Py*CCDP( Py, Picf)
Failure Fault Impact

 Circuit analysis
— 2t Z2H (hot probe) &' O|&df 2[= &M E4
c JHM EHE MDA TR0 HE
e 77| AR E
— @ F2HS0O) — pump(start, stop ), valve(close, open &)
S 22 (LOP), X0 &2 (LOQ), O| & X|A|(E]) &

AOlE 1w

Intra - Cable Inter - Cable Ground Fault Equivalent
Hot Short (GFEHS)

Hot Short Hot Short
* Bonded to
Ground

2

From NUREG/CR-
7150 15
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SR PSA Al7|2 dbH o~

« Circuit analysis  Failure probability estimates given cable damage — single break

Ungrounded AC Ungrounded DC
P ly =
ower Supply == Grounded AC (w/ individual CPTs) (or Ungrounded distributed AC)

Conductor Hot Short Failure Mode

@ @ @ @© @ @ @ @© L & @
. = = < = = < o o —_ © <
Targ_et Caple Device g g = g 8 2 8 8 % % <_>s =
Configuration Type < 5 > © S = © 5 w5 >
b= £ 2 b= £ 2 = £ e F 2
1 2 3 4 5 6 7 8 9 10
SOV 0.42 0.01 0.43 0.64 9.70E-04 0.64 0.46 6.30E-03 0.17 0.56
Thce:r;"bf’:et 1| mMov 0.27 8.80E-03 0.28 0.38 8.50E-04 0.39 0.31 5.60E-03 0.11 0.4
Cc/B 0.4 6.30E-03 0.17 0.4
SOV 0.42 0.025 0.44 0.64 1.50E-02 0.64 0.46 2.00E-02 0.15 0.55
Thermoplastic
Cable 2 MOV 0.27 2.20E-02 0.29 0.38 1.30E-02 0.39 0.31 1.80E-02 0.1 0.4
Cc/B 04 2.00E-02 0.15 0.4
Metal Foil Shield SOV 0.24 . ) 0.24 0.54 A i 0.54 0.48 A ) 0.3 0.63
3 incredible incredible incredible
Wrap Cable MOV 0.16 0.16 0.37 0.37 0.31 0.22 0.46
SOV 0.047 ) ) 0.047 0.45 A i 0.45 0.73 A A 0.48 0.86
Armored Cable 4 incredible incredible incredible
MOV 0.034 0.034 0.27 0.27 0.45 0.29 0.61

Table 6-3. Tabulated Spuriocous Operation Duration Conditional Probability Values
for AC and DC Control Circuits

Fromm NUREG/CR-

AC Pr{T=t} CCDF Time DC Pr{T=t} CCDF
st Mean osth (minutes) sth Mean 95th 7150
1.0 1.0 1.0 o 1.0 1.0 1.0
3.91E-01 5.12E-01 6.31E-01 1 3.91E-01 5.12E-01 6.31E-01
1.82E-01 2.74E-01 3.90E-01 = 1.82E-01 2. 74E-01 3.90E-01
8.31E-02 1.49E-01 2.52E-01 3 8.31E-02 1.49E-01 2.52E-01
3.68E-02 8.17E-02 1.71E-01 a 3.68E-02 8.17E-02 1.71E-01
1.59E-02 4. 51E-02 1.21E-01 5 1.59E-02 4. 51E-02 1.21E-01
6.76E-03 2.51E-02 8.86E-02 6 6.76E-03 2. 51E-02 8.86E-02
2.82E-03 1.40E-02 6 65E-02 7 2.82E-03 2.20E-02 6 . 80E-02
1.16E-03 7.85E-03 5.10E-02 8 1.16E-03
4. 74E-04 7.10E-03 3.98E-02 o 8.20E-04
1.91E-04 3.40E-02 10
7.64E-05 11
3. 03E-05 12
1.19E-05 13
4.67E-06 14
1.82E-06 15
7.03E-07 16
2. 71E-07 17
2.40E-07 18
19
A 4 20 - A w
2. 40E-07 7.10E-03 3.40E-02 =20 8.20E-04 2.20E-02 6.80E-02 16




N L )
= L{.2| 2tX}| PSA 7|= digt S

e SIA| MzpHlZ CDF = > A*SF*P,*CCDP,( Py, Picf)

¢ 7= I AL
- R UM EE BE SR Cis) S
- 59 930 BE 7[7]0] e} 52
. B2 B4
— 2005: NUREG/CR-6850, 0.3/yr
— 2010: NUREG/CR-6850 supplement 1, 0.151/yr
— 2014: NUREG/CR-2169, 0.206/yr
- o7 3 us
- 71717|= el &

- =y

» =L ®7T A PSA =AA| O|= H[O|E AtE
« OECD Fire Project &4

17



N L )
= L{.2| 2tX}| PSA 7|= digt S

¢ FEREAM 12 CDF = > A*SF*Py*CCDP( Py, Picf)

1 - L

- 0=
. I3 BN

— -

— 2005: NUREG/CR-6850, CPT(control power transformer) &
A Ol= HIE nefsf =EE7t

— 2011: NEI 00-01, Rev.3, Ltz sA B3 N3dRE =

— 2012: NUREG/CR-7150, vol. 1, #0|& L& R E

» NEXQl TR B C: HO|ZLH, #0|2 AtO], HX|S3 hot
short

— 2014: NUREG/CR-7150, vol. 2, 7|0|& D %t=tE 1} hot short

RSUAE A0S DYRE FH2 8508 e
- A3
— NUREG/CR 7150, vol. 3, T2 A™MEHN = T2t At ALgt
— NEI 00-01 rev. 4 7| ™=

- 2
© ST T S| B PSA +¢A| FREA HEAT
. ZYEH CHEQSE 2N EHH AIRH2015)

18



N L ;:/7
ZLY.Q| 3}XH PSA 7|= Azt AL

« otXf QAZIMEZ[EFZH(HRA) cpF - > N*SF*Pins*CCDP( Py, Pigr)
- O=

2 FA]

— 2005: NUREG/CR-6850
» AEEA 4 AT KA

— 2012: NUREG-1921, Fire HRA = 11 A
» 37tX| B (screening, scoping, detailed) X| Al
» 47tX| 1@ = (MCR L{j/8f, MCR I| ', commission

error 2HE)FE Al
- gt s =
— MCR Z}AjA| HRAZ =5t 2|A3 "I}
- 2

+ +ZUT SO X PSA £HA| MG

Mo

19



N L )
= L{.2| 2tX}| PSA 7|= digt S

« B = Al 1
Ql'IHEEE CE:I/ — C|>:-|I 1|-EI_ CDF = > )\i*SFi*PiNS*CCDPi( Piy + Pice)

— 2005: NUREG/CR-6850, 57H9| 7jH| A LeI=&
— 2012: NUREG-1934, zixje 2l X| &
— 2015: NUREG-2178, vol.1, 3179| 7{H|X EHt&==
» Draft, A|HE A1 37}|0| Bt3tX|H CDF 87%
2+ 2~ (2015 fire protection forum)
= 2(315: NUREG-1824 supp. 1, O|™ S| 2= 2 VRV E 1A
=
— 2015: NUREG-2164, MCR 7| 3IA| A =71 210N
— 2015: NUREG-2180, 2Xj =7| &X|7| PSA &l HtH 2=
H A
» Z27| EtX|7|= CDF MZHof AEs| 7|of
— 2015: NUREG/CR-7197, NUREG-2178 supporting
document

20



2UY.Q| Sxj PSA 7|2 $g Tt

Recommended HRR Values for Electrical Fires

. HRR Gamma Distribution NUREG/C R'6850 x-” Al HRR
Ignition Source kW (Btu/s)
75th | 98th o B
Vertical cabinets with qualified cable, fire limited to 69’ 2117 0.84 59.3
one cable bundle (65) (200) (0.83) (56.6)
Vertical cabinets with qualified cable, fire in more than 211° 702 0.7 216
one cable bundle (200) QB_Q'\&Z)\ (204)
Vertical cabinets with unqualified cable, fire limited to 90" 2112 1.6
one cable bundle (85) (200) (1.6) (39.5) o) |' X‘l
Vertical cabinets with unqualified cable, fire in more 232° 464 ° 2.6 67.8 O:" ) SWG R 4 1 6 KV L L
than one cable bundle closed doors (220) (440) (2.6) (64.3) E A-I ; I:I I—I e X E =l
Vertical cabinets with unqualified cable, fire in more 232° 10027 0.46 386 — H | A _9" H =
than one cable bundle open doors (220) (950) (0.45) (366) EI Al H RR T} I:I:I _|_|_
Pumps (electrical fires) 69 211 0.84 59.3 © HA L 2
(65) (200) (0.83) (56.6)
Motors ® 32 69 2.0 11.7
@ | & L @9 01D 702kW => 170kW
Transient Combustibles ° 142 317 1.8 57.4
(135) | (300) (1.9) (53.7
ﬁnclosure Gamma Distribution Characteristics
Enclosure Ventilation | Fuel Type* - :
N U R E G - 2 1 7 8 X—I | A | H R R Class/Functi (Open/ (TSP (a) Default - - (b) Low Fu;a;l:.oadmg - (c) Very Low :::I Loan:lmgum
Grof Closed Cables) Alpha | Beta | Percentile | Percentile | Alpha | Beta | Percentile | Percentile | Alpha | Beta | Percentile | Percentile
poors) {kW) ) (kW) (kW) (kW) (lW)
Closed TS 023 | 223 | 50 400 [ 023|111 | 25 200 [o3s|32| 15 75
R 75M 98" 4a - Large
Classification Group |(=|T.|§I (;I;,V.I'?:) Alpha Beta Percentile Percentile || Enclosures Clased ™ 052 | 145 | 100 400 | 052 | 73 50 200 jo88| A (i 75
(kW) kW) /] 71'51:2&?) Open S 026 | 35| 100 700 | o026 [182| 50 350 |[o038 |32 | 15 75
1 - Switchgear and TS 0.32 79 30 170 Open ™ 038 | 428 | 200 1000 | 038 | 214 | 100 500 | o088 | 21 25 75
Load Centers P 0.99 44 60 170 4b—Medium | Closed TS| 028 | 11| 25 200 [027 |51 | 15 100 |o8s| 12| 15 45
e [ closed TP o052 | 73| 50 | 200 [o0s2] 3% | 25 100 |oss| 2| 15 45
TS 0.36 57 25 130 TR
2-MCCs and (30 E) an Open TS 023 | 182 | 40 325 (019 | @2 | 15 150 | 088 | 12 | 15 45
Battery Chargers >0.34 m? (12
L 121 30 50 130 ) Open ™ 051 | 119 | 80 325 |03 | 72| 25 150 [o088| 12| 15 45
TS 023 111 25 200 4c - Small
3= Rower lnvsriers P 0.52 73 50 200 SE; ;T;::rasz Apprﬁc(:’;ble TSITP 088 | 12 15 45 The fuel load ation approach is not to small enclosures.
1t)
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— OECD HEAF(high energy arching fault) &3 =>
NUREG/CR-6850 M =78
— NUREG/CR-7010, vol.3, E&{O|L} A0l Mz} =H
— NUREG-XXXX, #|0|& 3 &, => NUREG/CR-6850 Q =74,
Olej2d 20t €8=rd A0|=2 A0l 28 0|= 8l&
- Qo REE Jfd=> 68502 EY=EE E+H, W2
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¢ FL AT BTY PSA A TR BY 3
C UM 0|2 ML MY/ BY B S U 4
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+ BT PSA URHY ol
— X PSA L17|= EE Qtdst - Ed o2 Y= AE d4 S
- X3 RL(EA7|E O|2t/z=0}) kx| 2|23 FE2ke}
- 7|2 Qlot ®M7| 77| &2 B
— 2}X| HRAAIX| §|0|E) — MCR gi2|, commission error <
- A3 =AH): 0120 2 2FE 7|7 & =2 HHMELD =2 CDF
. 2 0 XY PSA SOl
— O|= 2txjj PSA 47| MEZ1} S/SHA| g => 7|= AHE=H/HE
- X REE HE-dLd 32X PSA 2EH B H
- Ot ESES Zgot OFs Z7|AFH oA PSA 2 & HiE
« K-HRAO| 3}X} PSA MEA =
- oA 2|A3 FEet =5 - 0|2 0| HA/ 2t 2(A3 EL[H
— =L} &7H x|tz Ao (MSO, OMA, A XIA{) sfZA| NFPA 805 X &
- U 27 2 =&KX =& (A O|=/C|X[ 2 7iH|H S)2f OECD 2t Aj
Al (PRISM) ZH7t
- U | 2Ajele S EX/TYEd
o|z

| |
— S}Xj PSA /48 olmap(y|a/0lE) 15
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