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Abstract

This paper describes the pump room fire of the nuclear power plant using CFAST fire modeling code
developed by NIST. It is determined by the constrained or unconstrained fire, Lower Oxygen Limit
(LOL), Radiative Fraction (RF), and the times to open doors, which are the input parameters of CAFST.
According to the results, pump room fire is ventilation-controlled fire, so it is adequate that the value of
LOL is 10% which is aso the default value. It is appeared that the RF does not change the temperature of
the upper gas layer. But the level of opening of the penetrating area and the times to opening it have an
effect on the temperature of the upper layer, so it is determined that the results of it should be carefully
analyzed.
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2.1. Zone Model CFAST
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Type Heat of combustion (kJ/kg) Mass loss rate (kg/m°-s)
Diesel Qil 40 0.039
Diesel 70 ¢ 37.1 MW ,
62.4 ,
Ultra-Fast Fire Growth (a=0.1878kJ/s?)
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2. Case

No. | Case Fixed Value
Case 1 1 Constrained Fire - LOL 10 Radiative Fraction 0.3
2 Unconstrained Fire - LOL 10 Radiative Fraction 0.3
3 Constrained Fire - LOL O Radiative Fraction 0.3
4 Unconstrained Fire - LOL 0 Radiative Fraction 0.3
Case 2 5 Radiative Fraction 0.4 Constrained Fire - LOL 10
6 Radiative Fraction 0.3 Constrained Fire - LOL 10
7 Radiative Fraction 0.2 Constrained Fire - LOL 10
Case 3 8 Door - Close R.F - 0.3, C.F. LOL-10
9 Door - half open R.F - 0.3, C.F. LOL-10
10 | Door - Fully Open R.F - 0.3, C.F. LOL-10
Case 4 8 Door - Close R.F - 0.3, C.F. LOL-10
11 | Time to open door : 30s R.F - 0.3, C.F. LOL-10
12 | Time to open door : 60s R.F - 0.3, C.F. LOL-10
13 | Time to open door : 90s R.F - 0.3, C.F. LOL-10
14 | Time to open door : 120s R.F - 0.3, C.F. LOL-10
15 | Time to open door : 150s R.F - 0.3, C.F. LOL-10
16 | Time to open door : 300s R.F - 0.3, C.F. LOL-10
17 | Time to open door : 600s R.F - 0.3, C.F. LOL-10
3
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