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Reliability Analysis of Vacuum Circuit Breaker Based on Weibull Distribution

MU Yan, WANG Yongxing, ZOU Jiyan, ZHAO Xujing, LIU Yang
(Dalian University of Technology, Liaoning Dalian 116024, China)

Abstract: The main purpose of this study is to analyze the reliability of vacuum circuit breaker. Life tests are con-
ducted for 12 kV vacuum circuit breaker with permanent magnetic actuator. The collected data has been pretreated
by Weibull transformation which is close to a straight line in a common coordinate system. Graphical method is adopt-
ed to accept two-parameter Weibull distribution as the fitting model. The approach of least squares estimation is used
to estimate the model parameters. At last, in the case of small sample data, the fitting model is tested by the method of
Mann. The result shows that the life data of medium voltage vacuum circuit breaker is consistent with two-parameter
Weibull distribution model of which the reliability evaluation is calculated and the average service life of vacuum cir-
cuit breaker is estimated.
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Fig. 1 WPP figure of Three parameters Weibull model
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Table 1 Scope of mechanical properties
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Table 2 Failure time and failure reason of the life test for

vacuum circuit breaker
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Table 3 Weibull transform values of arrayl
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Fig.2 WPP figure of life test for vacuum circuit breaker
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Fig. 3 Reliability curve of vacuum circuit breaker
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Fig. 5 Failure density curve of vauum circuit breaker
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Fig. 6 Failure rate curve of vacuum circuit breaker
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