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Distribution system reliability analysis considering the elements failure rate changes

ZHAO Hongshan, ZHAO Hangyu
(Department of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: In view of the failure rate of a component in distribution system varying with its working time, this paper puts
forward a distribution system reliability indices calculation method considering the elements failure rate changes.
Combined with the failure times and working time data of components, reconstructive Weibull distribution is established
to fit the component failure rate change process. On this basis, the method presents three types of data structures, namely
segment data structure, element data structure and load point data structure to represent the topological structure and
parameters of the distribution system. When fault occurs, the distribution system will be divided into four types of areas,
namely fault area, forward area, backward area and unaffected area. The distribution system is divided after each element
breaks down and then the FMEA table is established. At last, time sequential Monte Carlo simulation is used to calculate
the reliability indices, the real-time failure rate is considered during simulation. Taking the IEEE RBTS BUS6 for
example, the effectiveness of the proposed method is verified.
This work is supported by National Natural Science Foundation of China (No. 51077053).
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Fig. 1 Elements two-state model
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Fig. 2 Transformer and feeder failure rate distribution
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Table 3 Element failure rate data
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