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Abstract

Background and aims: The fires in coal mines are one of the most serious problems in all
coal production countries. The purpose of the present study is the risk assessment of fires
based on Fault Tree Analysis method in fuzzy environment in Eastern Alborz Coal Mines.
Methods: In this research, the causes of fire were determined using FTA method. In order
to calculate the probability of basic events and eventually reach the rate of occurrence of the
top event (risk of fire) and regarding this fact that the possibility of achieving precisely the
basic events in the fault tree of this event is difficult and with uncertainty, so fuzzy logic and
fuzzy numbers were used to assign probability weight to basic events. Then the probability
of top event was determined using the appropriate equations. The critical Minimal Cut Sets
(MCS) were determined using Fussell-Vesely equation.

Results: The results show that the probability of the risk of fire in Eastern Alborz Coal
Mines is 39.38%, so that it is the high levels of risk to staff involved in this vital and
important industry. The existence of gas and coal dust in site of welding was identified as
the most critical parameter.

Conclusion: Use of fuzzy logic in fault tree analysis method increase accuracy and reduce
uncertainty in calculations. Also it makes the evaluations easier.

Keywords: Fire, Coal Mines, Risk Assessment, Fault Tree Analysis Method (FTA), Fuzzy
Logic.
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