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Fig. Work-flow of General Fire Hazard Analysis Process
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= Fire Load Calculation

(1) Floor Area Calc. of Area/Zone

(2) Combustibles Collecting
* Perm. Combust. Sum in Area/Zone
e Temp. Combust. Calc. for Zone
e Temp. Combust. Sum in Area

(3) Fire Load Calculation
* Heat Load Sum in Area/Zone
e Fire Load Calc. for Area/Zone
¢ Fire Severity Calc. for Area

m
O
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*HZ Fire Area ID

% Fire Area Name Eng.

Fire Area Name Kor.

el Fts

Wz IIHE R IHHE 2 (Btu/unit) & 33 (Btu)
1 AHol2 MY A H o) ft 1,612

2 Aol HAK|H Z) ft 907 Class C
3 7ols EAIN|m 2 Ib 10,990
4 28s gal 155,000
5 SEIES Ib 20,000

6 | o gal 143000 [ Class B
7 g X gal 146,000
8 éz:z@% gal 155,000
9 Ijr Ib 18,000
amg erbﬂgd | 16,000
‘@%‘ El al module 0
r 5"4 C Ia o 14,000

tlo Cla

LH7/Z0]

14 Ed Ib eet
15 olF Ib282 200
16 ng Ib m
17| 3es MEY 3 155,000 aa
18 |mHee L as§ B
19 HE R erolg@ta3) Ib 8,000
o Zatz| a2
20 s 2YIAF Ib 10,000 Class A
21 S-S H (HVAQ Ib 10,000
22 P-10 L 35
23 Ay L 155,000 Class B
A 0
Lt YA E
1 #Holg HAH
2 ggs ¥ 222
3 SIS
A 0
Ch & 2E (Btu) 0

ot
2}, HiEt B (ft2)
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= Fire Safe-Shutdown Analysis
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START

Setting Ref. Date

Safe-Shutdown Equip./Cable Data

Latest Comb

ustibles Data

Latest Compartment Info.

N

> Combust. Type/Quantity for F/A Safe-Shutdown Equip. in F/A <
v v
Fire Hazard Analysis Safety Shutdown Analysis
¢ Total Heat Load (Calorific Value) ¢ No. of Safety Equip. in F/A
e Fire Load / Severity e Safe-Shutdown Possible for F/A
¢ Fire Propagation Speed * Rad-Act Material & Rad. Level
Fire Safety Risk Index Nuclear Safety Risk Index

he Methoﬂoloﬂ

Comprehensive Safety Risk

( END )

Fig. Work-flow of relative comprehensive risk assessment for fire area
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(1/5)
Relative Comprehensive Safety Risk Assessment Methodology for Fire Area of Nuclear Power Plant
2.1 Fire Safety Risk
= |dentifying Fire Safety Risk Factors
= Estimating Fire Safety Risk
2.2 Nuclear Safety Risk
= |dentifying Nuclear Safety Risk Factors
= Estimating Nuclear Safety Risk
2.3 Relative Comprehensive Safety Risk by Combination Both Risk
Risk Assessment Items Safety Risk Assessment Method
1. Total Heat Load F,
Fire Safety Risk . Fire Safety Risk . .
Factors 2. Fire Load F, (Fis Area of A F, F, F,) Relatl\gea%(i;ngirseﬁenswe
3. Fire Growth Rate Fj
1. Safety Shutdown Success N, (A = V(F xwp)?+(N WN)Z)
. X Wg, Wy -
Nuclear Safety . . Nuclear Safety Risk o oE N
Risk Factors 2. Safe Equip./Cable Density N, (N is Area of A N, N, N,) Relative weighting factor
3. Radiation Level N,
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(2/5)

2.1 Fire Safety Risk

= Fire Safety Risk Factors: Heat Load Index, Fire Load Index, Fire Growth Rate
(A) (B) (€)

Heat Load Index

When given the length of 2 sides and the angle between them,

Area of A abc =A1 + A2 + A3

A1 = (a b sin 120°) /2
A2 = (b ¢ sin 120°) /2
A3 = (casin 120°) /2

Fire Growth Rate
Fire Load Index

Fig. Fire Safety Risk estimation by area of triangle with 3 vertex for Fire Safety Risk Factors
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(3/5)

2.2 Nuclear Safety Risk

= Nuclear Safety Risk Factors: Safe Shutdown, Safe Equip/Cable Density, Radiation Level
(A) (B) ()

Safe Shutdown Success

When given the length of 2 sides and the angle between them,

Area of A abc= A1 + A2 + A3

A1 = (a b sin 120°) /2
A2 = (b ¢ sin 120°) /2
A3 = (casin 120°) /2

Radiation Level Index
Safe Equip./Cable Index

Fig. Nuclear Safety Risk estimation by area of triangle with 3 vertex for Nuclear Safety Risk Factors
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2.3 Comprehensive Safety Risk

Fire Safety Risk Index

Propagation
Rate

Fire Load
/Severity

Total
Heat Load

Fig. Relative Comprehensive Safety Risk deriving Method based on the Fire & Nuclear Safety Risk

Nuclear Safety Risk Index
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2.3 Comprehensive Safety Risk

Overall Safety Risk Index

Yellow

Overall Safety Risk Index

y

S

»  S.R.l. for All Areas

Ll

Fire Area

Avg. F.S.R.I

Overall Safety Risk

Fig. Relative Comprehensive Safety Risk deriving Method based on the Fire & Nuclear Safety Risk
13
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3.1 Fire Safety Risk

Fire Safety Risk Index
50%

40%

82.7%
(235 F/A)
30%

20%

17.3%
(49 F/A)
10%
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Avg. =0.68

Fig. Example of Fire Safety Risk Distribution of OPR-1000
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3.2 Nuclear Safety Risk

Nuclear Safety Risk Index

70%

60%

50%

40%

68.0%

(193 F/A)
30%

20%

10%

0%

0.0

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
X 3.0 6.0 9.0 12.0 15.0
1

1

1
Avg.=1.13

Fig. Example of Nuclear Safety Risk Distribution of OPR-1000

(2/4)
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3.3 Relative Comprehensive Safety Risk

72 F/A (25.4%) Overall Safety Risk Index
s
: 19 Fire Areas
>< i ° (6.7%)
% 12 I L
E :
K] i
[ 1
z |
2 1
© 1
Z :
3 ¢ be?
o 1 'S
=] 1
: LT
3 L4 1 8
‘o' °
$ S
Avg.=113 == QN B B D E R U
° - 8‘. e e® o o o o ° L F/A.(10.6%)
0 1
0 ! 2 3 4 5 6 7
163 F/A
(57_4;,) Avg. =0.68 Fire Safety Risk Index

Fig. Example Graph of the Fire & Nuclear Safety Risk of OPR-1000
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3.3 Relative Comprehensive Safety Risk

Overall Safety Risk Index

50%

40%

77.2%
(205 F/A)
30%

20%

27.8%
(79 F/A)
10%

0%

0.0
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1
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1
Avg.=0.63

Fig. Example of Relative Comprehensive Risk Distribution of OPR-1000




4. CONCLUSION
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Relative Comprehensive Safety Risk Assessment Methodology for Fire Area of Nuclear Power Plant

» Fire & Nuclear Safety Risk Factors
» Fire & Nuclear Safety Risk derived by the Factors

+* Relative Comprehensive Safety Risk Assessment based two Safety
Risk

» Applying the Methodology on OPR-1000

** The Risk of all fire areas in NPP can be sequenced, assign
management priority

» More efficiently & concentrated management on high-ranking fire
areas with high risk
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