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High-impedance ground fault identification method for distribution networks

based on data-knowledge joint driving
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(1. School of Electrical & Information Engineering, Changsha University of Science & Technology, Changsha 410114, China;
2. Anyang Cigarette Factory, China Tobacco Henan Industrial Co., Ltd., Anyang 455000, China)

Abstract: When a high-impedance ground fault occurs in a distribution network, traditional knowledge-driven methods
suffer from low accuracy in threshold selection, while data-driven methods have poor interpretability due to the lack of
mechanism support. To address this problem, a data-knowledge joint-driven approach was proposed for identifying high-
impedance ground faults in distribution networks. First, wavelet packet time-frequency entropy was used to
quantitatively analyze the panoramic characteristics of high-impedance ground faults and normal disturbance conditions,
thus revealing significant differences in their time-frequency distributions. Then, by qualitatively analyzing the
characteristics of time-frequency energy spectrum matrices at different fault points, the knowledge-driven identification
method based on the time-frequency energy spectrum matrix and the Transformer-based data-driven identification
method were established. Guided by the characteristics of the time-frequency energy spectrum matrix, a data-knowledge
joint-driven model based on a series mechanism was constructed. Finally, the simulation results of the IEEE 33-node
system established in PSCAD simulation software show that the accuracy of the proposed method reaches 97.8%, and
that it can accurately and sensitively detect a high-impedance ground fault with a resistance of 10 kQ in a distribution
network.
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Figure 1 IEEE 33-node distribution network structure model
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Figure 3 Variation of wavelet packet time-frequency

entropy with number of decomposition layers
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Figure 5 Fault detection rates under different thresholds
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Table 1 Simulation sample parameter settings
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Table 2 Fault and disturbance differentiation results
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Table 3 Simulation results at different fault locations
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Table 4 Simulation results under different transition
resistances and fault initial phase angles
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Table 5 Simulation results under different signal-

to-noise ratios
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Figure 11 Topological structure changes
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Table 7 Fault identification accuracy rates
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