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Possibility Theory Based Multi-State System Reliability Analysis

PANG Yu, HUANG Hongzhong, LIU Yu, HE Liping, LI Yanfeng

(School of Mechatronics Engineering, University of Electronic Science and Technology of China, Chengdu 611731, China)

Abstract: Due to the discreteness of system state, it is difficult to obtain the system state
possibility distribution, thus the possibility theory based system reliability analysis stays at an
elementary stage. To deal with the system state possibility distribution and more accurately
analyze the system possibilistic reliability, state corresponding most possible residual lifetime
(MPRL) is introduced to express the internal functional relationship between system state and
residual lifetime. The MPRL is defined as the system most possible remaining lifetime under this
state, which connects the system state possibility distribution with system lifetime possibility
distribution. The variable at investigating moment is introduced to link the system state and
corresponding most possible residual lifetime, then the possibilistic reliability function of multi-
state system is redefined. The system possibilistic reliability analysis can be realized with system
lifetime possibility distribution instead of state possibility distribution.
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