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ABSTRACT

This study is to develope the quantitative risk assessment program for consequence analysis
of fire and explosion (PML-Chem), which is applicable to the chemical plants. The advantages
of PML-Chem is easy to use and acquire results. Especially, PML-Chem was embedded real
weather condition database for major chemical plants in OO complex in country. Also, reliabi-
lity of PML-Chem was verified through comparing PML-Chem with PHAST-Professional which

is already commercial.
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Table 1 Effects of thermal radiation

Radiation
Intensity Damages
(kW/m’]
375 Sufficient to cause damage to process
equipment
25 Minimum energy required to ignite wood
at indefinitely long exposure
125 Minimum energy required for piloted
ignition of wood, melting of plastic tubing
9.5 Pain threshold reached after 8 sec; second
degree bums after 20 sec Rupture of oil
storage tanks
4 Sufficient to cause pain to personnel if
unable to reach cover within 20 sec: 0%
lethality
16 Will cause no discomfort for long exposure
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Table 2 Effects of overpressure

Over-
pressure Damages

Ipsil

0.03 Large glass windows which are already
under strain broken
0.15 Typical pressure for glass failure
0.05 1 | Large and small windows usually shattered
0.7 Minor damage to house structure
13 Steel frame of clad building slightly distorted

23 Non-reinforced concrete or cinder walls
shattered
34 Rupture of oil storage tanks
7 Loaded train wagons overturned

10 Probable total destruction of buildings
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4. Verification Study
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Fig. 6(c) Thermal radiation effect for butane
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Fig. 6(d) Overpressure effect for butane [PML-Chem}
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Diax=peak fireball diameter [m]
E=surface emitted flux [kW/m’]
E.=lower heat of combustion of flammalbe
gas [k)/kgl
E.rnr=heat of combustion of TNT
{4437~ 4765 kJ/kgl
Fraa=radiation fraction [0.25~0.40)
Fo1=view factor

Hc=heat of combustion [k]/kg]

M=mass of flammable material [kg]
Re=real distance [m]

teeve=fireball duration [sec)

W=equivalnet mass of TNT [kg]
x=distance from sphere center to target [m]
Zo=scaled distance [m/kg"’]

7 =emrirical explosion vield [0.01 ~0.1]

T =atmospheric transmissivity [0~1]
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