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Research and analysis of the secondary circuit delay detection method
in modern intelligent substation

YAO Qinghua, DONG Linhui
(Tangshan Power Supply Company, State Grid Jibei Electric Power Co., Ltd., Tangshan 063000, China)

Abstract: Compared with the traditional substation, the delay uncertainty in the secondary circuit of the intelligent
substations increases, which greatly affects relay protection. In order to measure the whole delay characteristic of the
secondary circuit and detect the single device, first of all, this paper analyses the delay link in the secondary circuit of the
intelligent substation. Then, according to the form of information transmission in the secondary loop, the detection
method and experimental scheme for the delay of the whole loop are put forward. Finally, the measurement results of a
group of test instruments using the experimental method are given. The measuring method and the experimental scheme
have the advantages of high measurement precision, simple operation and easy implementation. It can measure the delay
of the single device and the whole delay of the loop in the secondary circuit, so that the staff can grasp the operation and
maintenance of the intelligent substation from the whole situation. It has certain guiding significance for the operation and
maintenance of the device in the secondary circuit.
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Fig. 1 Secondary circuit of traditional substation
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Fig. 2 Secondary circuit of intelligent substation
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Fig. 3 Calculation principle of phase difference delay
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