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Reliability evaluation of residual current operated circuit breaker

based on degradation distribution

LIU Guojin, ZHAO Xingzhou, MIAO Jianhua, WANG Ze , LLIU Daming
(School of Electrical Engineering, Hebei University of Technology, Tianjin 300130, China)

Abstract: Residual current operated circuit breaker directly affects the safety and reliability of low-voltage distribution
system. In order to study the reliability of residual current operated circuit breaker, the performance degradation process is
studied by using the modeling method based on degradation distribution, and its service life is predicted. Firstly, the
failure mechanism of residual current operated circuit breaker is analyzed, and then the accelerated degradation test of
residual current operated circuit breaker is designed and implemented. The reliability analysis model that the degradation
quantity obeys the normal distribution is established, and the parameters in the model are estimated by the least square
method, so as to evaluate the reliability of residual current operated circuit breaker and draw the reliability curve.
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Figure 1 Structural picture of residual current

operated circuit breaker
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Table 1 Main technical parameters of DZ47sle residual

current operated circuit breaker
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Figure 2 Intermediate link of residual current operated

circuit breaker
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Figure 3 Change of residual operating current value
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Figure 4 Change of action time
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Figure 5 Degradation distribution at different moments
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Figure 6 The ratio of various environmental stresses
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Figure 7 Accumulated degradation of residual operating

current at 50 °C
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Figure 8 Cumulative degradation of residual action

current under different temperature stresses
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Figure 9 Piecewise degradation of residual action

current of each sample at 50 C
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Figure 10 Probability distribution
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Figure 11 Distribution fitting results
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Table 3 The residual sum of squares of the sample data
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Table 5 Reliability evaluation of leakage circuit breaker

LIS ¢/d

0.995 1812
0.990 1 868
0.980 1930
0.950 2023
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