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Fault line selection in a resonant earthed system based on reconstruction error and
multi-scale cross-sample entropy

TIAN Ye!, XU Tiangit, LI Yan!, DENG Xiaoliang?, WANG Yangguang?
(1. School of Electrical and Information Technology, Yunnan Minzu University, Kunming 650504, China;
2. State Grid Hunan Electric Power Co., Ltd., Changsha 410004, China)

Abstract: There is a problem that the decrease in accuracy of single-phase grounding fault line selection is because of a large
number of cable lines in the resonant earthed system. To solve this, a fault line selection method is proposed based on
calculating the reconstruction error of the transient zero sequence current of lines and the multi-scale cross-sample entropy of
the transient low frequency bands. Because of the compensation effect of the arc suppression coil, the change of phase and
period of transient zero sequence current in a fault line are different from those of a sound line when single-phase grounding
occurs in a resonant earthed system. Using the principle of different phase changes, the transient zero sequence current is
reconstructed by inverse synchrosqueezed wavelet transforms and the error is calculated. According to the principle of
different period changes, the multi-scale cross-sample entropy of the low frequency bands of the transient zero sequence
current is calculated. The fault line is determined when the sum of reconstruction errors and the cross sample entropy are at a
maximum. A large number of simulation results show that the method is less affected by different fault conditions, and has
high reliability and strong anti-interference.
This work is supported by the National Natural Science Foundation of China (No. 61761049).
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Fig. 1 Simplified circuit of zero sequence network
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Fig. 3 Flow chart of single phase grounding fault line selection
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Table 1 Line parameters table
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Table 2 Results of fault line selection under different angles

olC) RP/Q[R/QP/Q P/Q, P /Qu P/Qs] RS
0 [3.7/370.2,0.9/1.0,0.9/1.0,0.9/51.1,0.9/13.7] T
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Table 3 Results of fault line selection under different distance

Lkm  R/Q,[R/Q.P/Q,.P/Q P./Q.R/Q:] g
2 [0.8/1.5,3.3/227.9,0.9/43.4,0.9/72.7,0.9/19.0] T
6 [0.8/1.5,3.4/227.2,0.9/42.6,0.9/71.7,0.8/18.8] T
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Table 4 Results of line selection under different
transition resistance

R/Q R/Q[R/Q.P/Q, . P/Q . P./Qu R /Qs] RS
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Table 5 Line selection results with different compensation degrees
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Table 6 Results of line selection of bus fault
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Table 7 Results of line selection with noise
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