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Abstract: There is epistemic uncertainty on high-reliability components since it is hard to obtain adequate
performance data of the components within a short time. The components’ performance distribution pa-
rameter is assumed as a fuzzy number, according to the decomposition theorem of the fuzzy set, a per-
formance distribution model based on S-level cut set is built, and a definition of the components’ per-
formance interval in the fuzzy state and a computational method of the fuzzy state probability are provid-
ed. The traditional universal generating function is improved, the o-level cut set universal generating
function and its algorithm are defined. An assessment method of fuzzy reliability of multi-state system
in consideration of epistemic uncertainty is proposed, and verification and illustration are conducted with
simulation examples in order to reduce the influence on components’ performance analysis and achieve
precise estimation of system reliability. This method overcomes the shortcoming that a state information
analysis model cannot be accurately built on account of the deficiency of performance distribution infor-
mation. It can be widely used and has great engineering application value.
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Tab.1 Component degraded performances, subsystems structure functions, and system structure functions
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