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Preventive maintenance model for relay protection device based on reliability requirements

WANG Yucai, LU Feipeng, HE Kui
(School of Electrical Engineering and Information, Sichuan University, Chengdu 610065, China)

Abstract: Preventive maintenance of relay protection device can effectively improve the reliability of protection device.
This paper uses Weibull distribution model and introduces failure rate increase factor to analyze protection device failure
rate model under the action of preventive maintenance. On this basis, the preventive maintenance average cost function is
taken as the objective function, and the reliability degree is taken as the constraints to construct the mode of protection
device preventive maintenance which meet the requirements of reliability, and MATLAB software is used to solve the
model to get the optimal maintenance cycle and maintenance times. Finally, the relationship between reliability and

maintenance cost and the effect of failure rate on maintenance strategy are analyzed by examples. This paper has some

reference significance for the maintenance department to make the maintenance plan.
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Fig. 1 Schematic diagram of preventive maintenance strategy
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Fig. 2 Failure rate change curve
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Table 1 Fault information of protection device

BRIk t./h F(t,)
1 123342 0.067 308
2 13 842.5 0.163 462
3 22752.6 0.259 615
4 33246.8 0.355 769
5 39416.7 0.451 923
6 46 467.7 0.548 077
7 49 528.4 0.644 231
8 50852.3 0.740 385
9 56 048.1 0.836 653
10 57240.7 0.932 692
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Fig. 3 Relationship between the reliability of protection device

and the minimum average maintenance cost
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Table 2 Optimal maintenance strategy table for different

failure rate increase factors

@ N* T* /5 C(N,T)/JiTt
1.1 11 1.56 2.16
1.11 10 1.54 2.20
1.12 10 1.53 2.23
1.13 9 1.51 2.26
1.14 9 1.50 2.29
1.15 9 1.49 2.32
1.16 8 1.48 2.35
1.17 8 1.48 2.38
1.18 8 1.47 2.40
1.19 7 1.46 2.43
1.20 7 1.45 2.46
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