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Fault Location Method for Communication Link in Smart Substation
Based on Deep Learning

PI Zhiyong'!, ZHU Yi?, LIAO Xuan', LI Zhenxing?, FANG Hao?, WU Pei!
(1. State Grid Hubei Jingmen Electric Power Supply Company, Jingmen 448000, China; 2. College of Electrical Engineering and New
Energy, China Three Gorges University, Yichang 443002, China)

Abstract: Aiming at the problem of low troubleshooting efficiency of communication link faults caused by complex links in smart
substation, a deep learning based fault location method for intelligent substation communication link of smart substation is proposed.
Firstly, based on the network topology of secondary devices in smart substations, a network connectivity matrix is constructed and
used as the benchmark, and a fault feature characterization method is proposed for communication link faults. And then, based on the
logical relationship between secondary device connection and operation status, a fault sample set of the whole station is constructed.
The improved CNN is applied to build the fault location model of the smart substation communication link. Finally, the fault link is
accurately located through the fault bay information preliminarily determined by the background information and the model output
results. A 220 kV smart substation is taken for case study and some bays of it are taken to construct the fault sample set, and different
fault location methods are compared through result analysis. The comparison results show that the proposed location method has
higher accuracy.
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