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Abstract - This paper presents a "consequence analysis” for vapor cloud explosions
caused by heavy gas leakages from commercially used storage tanks at petrochemical
plants. Particularly, this paper emphasizes on evaluating the results of various vapor
cloud expl()sion accidents from Butane storage tanks. Also this paper analyses the’
impact of variables on the accidents in order to acquire the optimum conditions for’
variables. SuperChemsT‘\I Professional Edition was applied to analyse the impact of
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atmospheric and other variables in the situation where vapor cloud continuously

disperses from the ground level.

Under the assumption that practical operating

conditions are selected as a standard condition, and Butane leaks from the storage tank

for 15 minutes, the results show that the maximum distance of LFL (Lower Flammable
Limit). was 52 meters and overpressure by the vapor cloud explosion was 1 psi at

128.2 meters.

It is observed that the impact of the variables on accidental Butane

storage tank leakage mainly varied upon atmospheric stability, wind velocity, pipe line
size, visible length, etc., and changes in the simulation result occurred as the variables
varied. The maximum distance of the LFL (Lower Flammable Limit) increased as the
visible length became shorter, the size of the leak became larger, the wind velocity

was decreased, and the climatic conditions became more stable.
the variables that influence the simulation results of

Thus, by analysing
explosions of Butane storage

tanks containing heavy gases, 1 am presenting the most appropriate method for
“consequence analysis” and the selection of standards for suitable values of variables,
to obtain the most optimal conditions for the best results.

Key words : UVCE, UFL, LFL, consequence analysis
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Table 2-1 Dispersion Coefficient Parameter.

Stability Class a b c d
Very unstable A |0.527 0.865. 0.28 | 0.90
Unstable B 1037110866 0.23 | 0.85
Slightly stable C [0.209|0.897 0.22 | 0.80
Neutral D 1012810905} 0.20 | 0.76
Stable E 10.09810.902]| 0.15 | 0.73
Very stable F [0.065[0.902] 0.12 | 0.67
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No. humidity [ heric | time [ diameter (temperature
at 10m o - .
(m/s) (%) |stability| (sec) | (inches) (K) T
11 05 90 A 1200 1 303
2] 1.0 80 B 900 2 293
3 1.5 70 C 600 3 283
41 20 60 D 300 4 -
5] 25 40 E - - -
6| 30 20 F - - -
71 35 10 - - - -
3[ 40 ~ - - - -
91 45 - - - - -
10| 5.0 - - - - - i
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1 05 37769 [ 201.4] 9540 | 69.63
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3 15 12475 | 139216594 [ 4813 2 B 5335  |104.9{49.68|36.26
4 2.0 79.44 | 11985673 ] 4141 Iz -
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