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Abstract

Introduction: In recent years, the importance of Compressed Natural Gas
(CNG) has increased more than gasoline and petrol. Using this gas as a clean fuel
to reduce air pollutants and restrictions on the supply of oil resources, has led to
an increase in the expansion of its supply stations in the country. Therefore, this
study aimed to investigate the methane release model at CNG fuel stations to
provide the protection map around them.

Method: The present study is a case study .In this study, modeling of fire and
explosion consequences has been done by using ALOHA software at one of the
CNG stations in Ahvaz. In this modeling, various scenarios were examined,
including creating fractures on pressurized methane tanks with diameters 0.01,
0.20 and 0.03 meters.

Results: The results of this study, by comparing different scenarios, showed that
by increasing the diameter of the fracture, the range of thermal radiation would
be enhanced at greater distances. The diameter of the fracture from 0.01 to 0.33
mm, in 10 kw / m2 has increased from 10 to 21 meters, respectively. Moreover,
in flammable range of methane vapor, the concentration of 30,000 ppm is about
60% of the minimum explosive level (LEL), which ranges from 68.58 to 160 m.
Conclusion: The consequences of the explosion wave up to 160 meters and
thermal radiation up to 21 meters are the most dangerous factor at CNG fuel
stations that threatens employees and surrounding residential areas. Therefore, by
considering the permitted distance of the residential areas, increasing safety
actions, and preventing accidents around the fuel stations, casualties and
accidents can be reduced.

Keywords: ALOHA Software, CNG Fueling Station, Consequence Model,
Methane
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