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Reliability evaluation of protective device based on improved average rank order method

CHEN Yong', LI Shengnan', ZHANG Li', LIU Yuan?, DAI Zhihui*
(1. Electric Power Research Institute of Yunnan Power Grid Co., Ltd., Kunming 650500, China;
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Abstract: Aiming at improving the model accuracy for reliability assessment of protective devices, a new approach to
estimate the parameters of the Weibull distribution model, integrating improved mean-rank method and the least square
method, is proposed. It overcomes the shortcoming that the mean-rank method only considers the truncation-point position of
each datum, and does not take into account the impact of the length of each failure interval on the analysis result. Based on
pretreatment of failure data and censored data of protective devices, the shape and scale parameters of the Weibull
distribution are estimated with the mean-rank method and the improved mean-rank method respectively, and the reliability
function and the failure-rate function are obtained and analyzed. Taking the failure data and the censored data of a type of
protective device as examples, parameter-estimation results of these two methods are compared, which verifies that the
results obtained by the proposed method are more closely aligned with the practical operation status of the protective device.
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Table 1 Two sets of data with different censored times
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Table 2 Relay protection device defect data
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Table 3 Calculation results by mean-rank method

i t A; Fu(t) X y

1 4399 1.000 0 0.0343 8.389 1 -3.354 8
2 5 862 21111 0.088 8 8.676 2 23755
3 9582 33704 0.150 5 9.167 6 -1.813 3
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Table 4 Calculation results by improved mean-rank method

i t A; Fu(t) x y
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2 5862 23427 0.100 1 8.676 2 —2.2490
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Table 5 Results of the two parameter estimation methods
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