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Design and engineering application of a remote intelligent test system for relay protection

HUANG Guoping', XU Jiayan®, CHEN Jinrong', LIU Xiufu', LIU Qiuying'
(1. Foshan Power Supply Bureau of Guangdong Power Grid Co., Ltd., Foshan 528000, China;
2. Beijing Sifang Engineering Co., Ltd., Beijing 100085, China)

Abstract: Relay protection devices show an explosive growth trend. There are some problems in the traditional method of
relay protection test. For example, it cannot carry out the inspection work on time, and requires huge human resources and
economic costs, etc. To solve the above problems, a safe and efficient relay protection remote power-on test system is
designed. Based on the existing relay protection system of a substation, the system is realized using the power-on
transmission function of relay protection, and expanding the intelligent operation and maintenance business of the
substation. The system fully considers the security of relay protection remote power-on test, and designs three-level
multiple security error prevention of relay protection, with an intelligent recorder and master station. To achieve an
efficient intelligent test, the system designs such core functions as monitoring and warning of the trip and close circuits,
monitoring and warning of mechanical characteristics of switches, and integration of master and slave stations. Given the
principle, application and effect of engineering application, the system can change the traditional manual power-off test
mode of relay protection, and has practical value and engineering prospect.
This work is supported by the National Key Research and Development Program of China (No. 2021 YFB2401000).
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Fig. 1 System architecture
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Table 1 Transmission signal conditions of relay protection
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Fig. 2 Logic chart of remote power-on transmission
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Table 2 Transmission pre-judgment conditions of

intelligent recorder
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Table 3 Transmission pre-judgment conditions of master station
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Fig. 3 Logic diagram of the trip and close circuit of single phase

remote power-on transmission of line relay protection
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Fig. 5 Logic diagram of accurate evaluation algorithm
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Fig. 6 Integrated information flow of master and slave station
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