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Preliminary safety assessment and effect on the leakage accident of butane
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Abstract
Growing industrial investment trends in Chiang Rai province, especially within the special economic zone
resulting in an increasing trend of industrial investment. Nevertheless, the safety risk assessment is legally exempted in
some types of industry. The objective of this study was to analyze the potential effects of chemical leaks and
explosions from a butane storage tank which could cause serious accidents at the one of factory in Chiang Rai province.
Workplace air sampling was conducted to measure butane vapor. The ALOHA (areal location of hazardous atmospheres)

program was used to assess the effect of butane leakage accidents by using monthly climate data between 2008 - 2018
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(previous 10 years). A total of five situations were analyzed by determining the butane tank hole size, divided into four
sizes: small; medium; large; and breakage of the butane tank. The results show that the butane vapor concentration in
the workplace was in the range of 171.39 - 189.61 ppm, which does not exceed the threshold limit value - time-
weighted average (TLV-TWA). The TLV-TWA is an average exposure based on an 8-hour day, 40-hour work week
schedule at 1000 ppm. The simulation result of butane the leak, and explosion show that the severity impact at a
maximum radius in the situation of butane spillage as flammable vapor cloud with the large tank holes over 16 inches
or in cases where the tank storage broke. The maximum radius was found to have a butane spread and ignition radius
of 1.2 kilometers. The area within this radius must be monitored for sparks and should be made into a spark-free area.

However, in all simulated cases the butane leak effect radius did not affect the surrounding community.
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