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ABSTRACT

This paper evaluates the fire safety level of eight pump rooms in the nuclear power plant using a
fire model, CFAST. We estimate the Conditional Core Damage Probability (CCDP) of each room
based on the analyzed results of CFAST. Eight rooms located on the primary auxiliary building of
the nuclear power plant are high pressure safety injection pump room A/B, low pressure safety injec-
tion pump room A/B, containment spray pump room A/B, and motor-driven auxiliary feed water
pump room A/B. The upper layer gas temperature of each room is estimated and the integrity of cable
is reviewed. Based on the results, the integrity of the cable located at the upper part of compartment
is maintained without thermal damage. The Conditional Core Damage Probability is reduced to half
of the old values. Accordingly, the fire safety assessment for eight pump rooms using the fire model
will be capable of reducing the uncertainty and to develop a more realistic model. .
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Z 8N sAFGol disiA B8 Fsleiof s,
YARZAES AT BPILR LHo] 2+ 34
Fo| qAANCR PRHo goerma Heoly 7 /|
Aol sl talA] g st 2 sk
TA9 =Z7] 2 FA Z7AE Table 19 Z23FAT

211 ZgerAFEy By

WRols HZ 17t AR EHo Y3, ARl Ao
Eo] YA3 Yok, F7he] Z71E Table 19 ekl
vlel 7ho] 8.14 m(W)X4.29 m(D)X 8.46 m(H)2] TF=°]
], vietollA 53 m Eololl 1.0 m(W)X2.0 m(H) =271
Hshgoe] Ax|Ho] giul, IS HEHE 22
Y HEAel 7]7] B Alo| B o] 23 W<l
AUNAFY FEA A AGAENS Pl X
g 717] #E FAolEo] B5 BE3y ok welr] &

i

Ak A =w2oA AAE HA d" WL @Y HEdo] 9Xg 71719 $ gl 9%
Constrained Fire, Lower Oxygen Limt 10%, Radiative 3t FAlo]E RE7F B4 tiatd] EgE o).
Table 1. Technical descriptions of the fire areas
IRHFPETY | AFQEEd | A9A885Esd [RerEnrgeny
A/B A/B A/B A/B
F237) 8.14 mxX429 mX8.46 m|8.23 mX5.15 mX8.53 m|8.23 mX5.15 mX8.53 m| 11.89 mX 6.4 mX5.0m
- 1.0 m(W)x 2.0 m(H) 1.0 m(W)X 2.0 m(H) 1.0 m(W)X 2.0 m(H) 1.0 m(W)X 2.0 m(H)

S wsl slg 2 318 23l g @ g
AAWA 23.8 m’ 473 m’ 40.7 m* 69.7 m®

AP HE Ultra-fast Ultra-fast Ultra-fast Ultra-fast

SEAIA EA1 2 333.2% 297.7% 307.2% 128.0%
HNELE S 20802 kW 16843.8 kW 17911.8 kW 3077 kW
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Table 2. Characteristic values of the diesel oil®

T Heat of combustion | Mass loss rate
ype (MI/kg) (kg/m’s)
Diesel Oil 40 0.039
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Fig. 19 Yehd uvje} Zro] RS 7t& L= 3
A WA FRA] E ok 160204 1803 Alelel] 400°C o]
Aoz H £EE ¢ 434°C A% HE AoE Y
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Fig. 1. Upper layer temperature of the HPSI pump room
as estimated by CFAST.
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Fig. 2. Interface height between upper and lower layer in
the HPSI pump room.
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Fig. 3. Upper layer temperature of the LPSI pump room
as estimated by CFAST.
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Fig. 4. Interface height between upper and lower layer in
the LPSI pump room.
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Fig. 5. Upper layer temperature of the CSS pump room as
estimated by CFAST.
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Fig. 6. interface Height between Upper and Lower Layer
in the CSS pump room.
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Fig. 7. Upper layer temperature of the AFW pump room
as estimated by CFAST.
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Fig. 8. Interface height between upper and lower layer in
the AFW pump room.
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Table 3. CCDPs for the fire areas
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Fig. 9. Comparisons of the CCDPs.
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