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Fig.1  Single-phase ground fault zero sequence

equivalent circuit diagram
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Fig.2  VMD decomposition results of fault line zero

sequence current
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Tab.1 Energy value of VMD component of zero-sequence

current of each line before and after normalization
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Fig.6  Comparison of zero-sequence currents of fault lines

in scenarios 1 to 3
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Tab.6 Results of fault line selection under noise interference

BT BEAMERI R (%)
EEMD-SVM 90. 61
BP 82.36
ADABOOST 92.32
VMD-LSTM 91.84
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Fig.10  Zero sequence current signal of each line with

unsynchronized sampling
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Tab.7  Fault line selection results with

unsynchronized sampling

Bk Tr ik BELRHER R (%)
EEMD-SVM 87.36
BP 85. 66
ADABOOST 82. 69
VMD-LSTM 91.28
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Tab.8 Fault line selection results at low frequency sampling

LTIk PELMER R (%)
EEMD-SVM 82.21
BP 79.36
ADABOOST 80. 31
VMD-LSTM 90. 26
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Fault line selection method of small current grounding
system based on VMD-LSTM

ZHAI Er-jie, SHU Zheng-yu, WANG Jun, HUANG Zhi-peng
( College of Electrical Engineering and New Energy, China Three Gorges University,
Yichang 443000, China)

Abstract; The paper proposes a fault line selection method based on VMD-LSTM. In this paper, the zero-sequence
current of each line is decomposed into high, medium and low frequency components characterizing its characteris-
tics by VMD algorithm , the energy value of each component is calculated by time, and then input into the LSTM
neural network in turn by establishing the relationship between the characteristics of the energy changes of each
component and the fault line to realize fault line selection. The simulation results show that the method is not affect-
ed by factors such as the initial phase angle, the grounding resistance and the distance of the fault, and it can still
achieve good line selection effect when there is noise interference, asynchronous sampling and low sampling fre-
quency.

Key words; small current grounding system; fault line selection; variational modal decomposition; long short-term

memory neural network



