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Research on aging failure rate estimation of protective relay based on three-parameter Weibull distribution

XUE An-cheng', LUO Lin', JING Qi', WANG Jun-hao', SONG Xuan-kun?, LIU Ying?,
LI Jun®, HUANG Shao-feng', BI Tian-shu'
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources, North China Electric Power
University, Beijing 102206, China; 2. State Power Economic Research Institute, Beijing 100052, China)

Abstract: Weibull distribution is widely used in component failure distribution fitting. Compared with two-parameter Weibull
distribution, three-parameter Weibull distribution does better in the situation that aging characteristics does not exist in protective
relays at initial operation. This paper analyzes the failure characteristics of protective relay, and proposes a new fitting method for
aging failure data of protective relay based on the least square method. Combined with some real grid data, the failure rate function is
calculated. The calculation results shows that, compared with two-parameter, three-parameter Weibull distribution is more in line with
the aging failure characteristics of protective relay.
This work is supported by National High-tech R& D Program of China (863 Program) (No. 2012AA050208), National Natural
Science Foundation of China (No. 51222703), and Fundemental Research Funds for the Central Universities (No. 12MS30).
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