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Chemical storage tanks usually store a large number of flammable and explosive dangerous substances, and leakage of
these substances can easily lead to fire accidents. The thermal radiation released by the fire will damage the adjacent
storage tanks, and even lead to a domino effect accident. Vulnerability assessment of storage tanks is the primary step for
risk prevention and control of domino effect. For vulnerability assessment of storage tanks, the random uncertainty and
cognitive uncertainty of key parameters such as ignition temperature and flame emissivity may affect the reliability of
assessment results, however, the two-fold uncertainties were seldom addressed effectively in previous vulnerability
studies. Credibility theory is a mathematical method that can deal with the two-fold uncertainties. In order to solve the
above issue, this work proposes a novel method of vulnerability assessment of storage tanks under fire exposure based
on credibility theory. The proposed method firstly simulates the random uncertainty of tank failure through Monte Carlo
simulation, and analyzes the cognitive uncertainty of tank failure by combining with fuzzy expert system. Then, credibility
theory is introduced to model the storage tank vulnerability as a random fuzzy variable by integrating the results from
above two-fold uncertainty analysis. To verify the feasibility of the proposed method, the traditional empirical formula and
the proposed method are respectively adopted for case analysis. The case study shows that the proposed method can
effectively evaluate the vulnerability of storage tanks exposed to fire under the premise of considering two-fold
uncertainties. Compared with methods that only consider random uncertainty, the proposed method can more
comprehensively reflect the complexity and uncertainty of accident scenarios, contributing an improved framework for
quantifying vulnerability of storage tanks exposed to fires.
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