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Fig.1 BN model of fire accidents in the methanol tank area
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Table 1 Summary of fire risk incidents in the methanol tank area
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Fig.2 Sensitivity analysis of the root node
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Abstract: Methanol is an important chemical with both new energy potential and fundamental chemical value, primarily stored in tank
farms. Methanol leaks can easily lead to fires, and during combustion, they produce minimal smoke, with gas radiation serving as the
primary heat transfer mechanism. This characteristic complicates fire detection and warning, potentially resulting in domino-effect
accidents. This study systematically identifies risks in the methanol tank area through fault tree analysis, utilizing vertical storage tanks
and pipeline systems as analysis nodes to pinpoint key risk factors. Based on Bayesian network theory, a probability model for tank farm
fire accidents was constructed to enable quantitative analysis of accident probabilities. A dynamic Bayesian network method was
employed to establish a fire domino effect evolution model, revealing the chain propagation mechanism by which initial accidents trigger
secondary incidents. The study identified 56 risk events within the methanol tank farm, including 1 leaf node (T), 21 intermediate
nodes (M), and 34 root nodes (X). The calculated probability of a fire accident occurring in the methanol tank area is 2. 34 x 10 ¢
with the probability of an ignition source being 1. 75 x 10 > and the probability of a methanol leak at 2. 47 x 10 >, Through Bayesian
network sensitivity analysis, the key factors contributing to fire accidents were found to be sparks from vehicle exhaust pipes, illegal
smoking mars, and residual fires following hot work. The dynamic Bayesian network model illustrated the domino effect of accidents,
simulating the failure process associated with tank area fires. It was observed that the failure probability of each storage tank increased
continuously over 1 000 seconds, peaking at 4. 22 x 10 ~* from an initial value of 2. 34 x 10 ~°. The constructed Bayesian network model
effectively identifies the key contributing factors of pool fires in methanol tank farms and their potential domino effects, providing a solid
foundation for developing fire prevention and control strategies in these facilities.

Key words: safety engineering; methanol tank area; dynamic Bayesian network ; domino effect; fire accident; risk analysis
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