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High-impedance fault identification method for distribution networks based on deep
feature fusion in small sample conditions

SHANG Boyang, LUO Guomin, LIU Changyu, WANG Xiaojun, YANG Xuefeng
(School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: To address the issue of low reliability and high sample demand of data-driven high-impedance fault detection, a
high-impedance fault identification method for distribution networks based on deep feature fusion in small sample
conditions is proposed. First, based on the analysis of high-impedance fault characteristics in distribution networks, the
waveform of high-impedance fault signals is deeply mined using discrete wavelet transform, and a multi-scale
time-frequency feature graph and global statistical feature matrix are constructed to enhance the expression of high-
impedance fault characteristics. Second, combining a lightweight residual network structure and self-attention mechanism,
a deep feature extraction network is designed to realize the fusion extraction of local and global time-frequency features.
Then, the metric meta-learning is introduced to calculate the feature class prototype and the distance between the class
prototype and the sample in the metric space, so as to realize the construction of a high-impedance fault classifier. Finally,
the effectiveness of the proposed method is verified by case studies with different complex operating conditions and field
data sets.
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Fig. 1 Zero-sequence network for different grounding systems
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domain feature fusion
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Fig. 3 Framework of high impedance fault identification network in small sample condition
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Fig. 9 Test results of different methods and sample numbers
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Fig. 10 Visual results of different identification methods
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extraction networks
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Table 5 Line parameter setting of test system

KA ek 1 ek 2 ek 3 ARG
C/uF  4.064 6.107 3.343 13.514
YA Cy/uF 4071 5.819 3.027 12917
C./uF 4243 6.285 3.161 13.689

R,/kQ  43.085 28.694 56.370 13.193
A HL BH R,/kQ 42974 28.694 56.306 13.179
R./kQ 42717 28.530 56.054 13.106

FHLJE2/% 1.797 1.831 1.781 1.809
ST TR % 1.420 2.238 2.885 1.750
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Fig. 13 Model test results in scenario 1
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Fig. 14 Model test results in scenario 2
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