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Intelligent substation protection system reliability assessment method considering the
aging of equipment and planned maintenance

GUO Sheng', TONG Xiaoyang', WANG Hongbin®
(1. School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China;
2. State Grid Chongqing Electric Power Research Institute, Chongqing 401123, China)

Abstract: In order to realize the reliability evaluation of the intelligent substation protection system, it is very
important to establish an accurate reliability evaluation model of the protection system. In this paper, Weibull
distribution is used to characterize the change of equipment failure rate over time when the equipment is aging.
Combined with the planned maintenance behavior of the protection system, the improvement factor is used to
characterize the reduction effect of planned maintenance on the equipment failure rate, establishing the reliability
evaluation model of intelligent substation protection system with incompletely planned maintenance and the aging of
the equipment. Taking the line protection system as an example, the reliability of the line protection system is
evaluated by plotting the time-varying curve of the line protection system reliability and calculating the mean time
between failure and planned maintenance cost of the line protection system. The results show that the proposed method
can more accurately reflect the aging of equipment and the actual maintenance effect.
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Fig. 1 Connection diagram of single line protection system

in direct-sampling-direct-tripping mode
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Fig. 2 Connection diagram of single line protection system

in direct-sampling-net-tripping mode
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in net-sampling-net-tripping mode
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Fig. 4 Reliability block diagram of direct-sampling-direct-tripping

mode single line protection system
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mode single line protection system
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direct-sampling-direct-tripping mode
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