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Detection Method of High Impedance Fault in Distribution Network Based on
Multi-resolution Wavelet Transform

LIU Keyan!, YE Xueshun!, LI Zhao!, TAN Yunyao?, LI Bo?
(1. China Electric Power Research Institute, Beijing 100192, China;
2. School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: When a high impedance fault occurs in distribution network, the sudden change of electrical quantity of fault
characteristics is weak. The existing fault detection methods are difficult to effectively identify the characteristics of high
impedance fault, and are easy to be disturbed by interferences such as harmonic and noise. In order to realize the reliable
detection of high impedance fault, a high impedance fault detection method based on multi-resolution wavelet transform
is proposed. Combined with the frequency domain distribution characteristics of zero-sequence voltage under faults, the
zero-sequence voltage is processed by multi-resolution wavelet decomposition, and then the detail coefficients are recon-
structed under different frequency bands. Finally, the sum of the absolute values of the reconstructed signals within the
power frequency cycle are calculated before and after the faults. And the changes before and after the fault with the preset
threshold are compared to realize the effective detection of high impedance fault. A large number of simulations show that
this method can be adopted to accurately distinguish faults and interferences, and has strong adaptability to high imped-
ance fault detection in different distribution network scenarios.

Key words: distribution network; high impedance fault; fault detection; frequency decomposition; wavelet transform
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Table 9 Comparison of different fault location ASy, under
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Fig.12 Schematic diagram of line 4 after connected to

™

I <
0.5/10kV >

distributed power supply

® 10 BN IEIG ASq HRERT 5 XT E L
Table 10 Comparison of ASy; before and after fault after

connected to distributed power supply

kV

LRHIR A Sdi Sd2 Sd3 Saa Sds
IEw 0.002 0.006 0.013 0.003 0.036
Eb#RE 0361 0.719 1.302 0.662 4.113
ASg 0.359 0.713 1.289 0.659 4.077
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