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Abstract — In case of fire and explosion which resulted from LP gas release of LPG vessel retail store,
the populated area such as apartment complex is supposed to be damaged either partially or totally. To
estimate the damage of LP gas explosion, we conducted quantitative risk analysis procedure as has been
recommended by AIChE/CCPS. For incident scenario selection, event tree analysis was proposed. TNT
equivalent method, SAFER Trace v.8.0 and probit model were also used for consequence analysis. The
various methods and analyses which were performed in this study are presented with the effect zones in

the layout.
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Fig, 2. ETA for LPG release.
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Duration, t4 {ms)/(kg TNT)"*

Scaled Ovarpressure, p R

Scaled Distance, Z (m/kg” )

Fig. 3. Shock wave parameters for a spherical TNT
explosion on a surface at sea level[2].
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Fig. 4. TNT equivalent method and computer modeling at
40 kg release.
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Fig. 5. TNT equivalent method and computer modeling at
150 kg release.

Fig. 6. Effect zone for 40 kg release from both front and
back of retail store.
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Fig. 7. Effect zone for 40 kg release in front of retail store.
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Table 1. Overpressure from 40 m.

40m ZojR oA HH(Overpressure)
21 o1]x] 81.12 MJ
8 Zdox 162.24 MJ
TNT equivalent 34.59 kg TNT
Scaled Distance (R) 3.42
I} (Overpressure)Ps 0.03
Feloll e A 1.6
214 39 (Actual Pressure) 0.048 bar = 4.80 kPa
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Fig. 8. Overpressure estimation using Excel program.
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Fig. 9. Overpressure estimation using SAFER Trace.
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Fig. 10. Estimated distance of fragment along with the mass
of TNT {6].

Fig. 11. Estimated effect zone of fragment at 150 kg release.
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Table 2. Probit in 40 kg LPG release.

A€ [m)] Y death Yeardrum 22 P[kPa]
10 0373 6.070 75.2
20 -7.892 3.758 22.7
30 —11.899 2.637 12.7
40 —14.589 1.885 8.6
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Table 3. Probit in 150kg LPG release.

A& [m] Y death Yeardrum <}# P[kPa]
10 6.785 7.863 190.46
20 -2.884 5.159 4691
30 -7.502 3.867 24.02
40 -10.414 3.053 15.75
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Table 4. Probit in 150kg LPG BLEVE.

72l [m] Y death Yeardrum <2 P[kPa]
10 2.129 6.561 97.0
20 —5.459 4.439 323
30 -12.705 2.412 11.3
40 -18.613 0.759 4.8
4.2 B
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