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Leakage Risk Analysis of LNG Storage Tanks Based on MADM-FCEM Coupled Model
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[Abstract] Aiming at the problem that the cross—correlation of LNG storage tank leakage risk factors is difficult
to assess, a coupled model with ANP—CRITIC—FCEM based on the MADM problem is proposed. And the
leakage risk of LING storage tanks was analysed with the model. A micro "five high" risk identification system for
LNG storage tank areas was constructed from the five perspectives of "place", "equipment", "process",
"personnel” and "material". Considering the conflicting nature and mutual influence among different risk
elements comprehensively, the game theory was introduced to establish the ANP—CRITIC combination
weighting model, and the comprehensive weight was substituted into the fuzzy comprehensive evaluation
(FCEM) model to construct the risk quantification of the storage tank leakage risk analysis model. Taking the
LNG storage tank area of a certain factory as an example, conduct a risk analysis of tank leakage. The results
indicate that the risk level of LNG tank leakage in this tank farm is Level IV, with “High—risk equipment” being
the most heavily weighted and risky Level 1 indicator. which requires timely monitoring and proposed safety
management measures. Timely monitoring and proposed security management measures are necessary. After
comparative analysis with the existing risk assessment report, the risk analysis results of the model are basically
consistent with the evaluation results of the plant safety evaluation report, which proves the objectivity and
reliability of the model.

[Key words] Risk identification, Analytic network process, CRITIC, Fuzzy Comprehensive Evaluation, LNG

storage tanks, Leakage risk analysis
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