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of capacitor switching
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Table 1 Detection results under different
noise interference

A()—D,, P,
40dB 30dB 20dB 10dB 40dB 30dB 20dB 10dB

I

HIGF  0.119 0.099 0.460 0.279 0.263 0.267 0.154 0.211
MY 0.516 0.501 0.445 0.304 1.000 1.000 1.000 1.000
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Table 2 Detection results under different
harmonic interference

A)—D,, P,
40dB 30dB 20dB 10dB 40dB 30dB 20dB 10dB

I
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Table 3 Detection results under other disturbances
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Table 5 Detection results under different neutral
grounding modes
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Table 6 Comparison of detection results of
four algorithms
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High-impedance Grounding Fault Detection Method for Distribution Network Considering
Capacitor Switching Disturbance

HAN Zhaoru, SHI Fang, ZHANG Hengxu, JIN Zongshuai, YUN Zhihao
(School of Electrical Engineering, Shandong University, Jinan 250061, China)

Abstract: The accurate and reliable detection of high-impedance grounding fault (HIGF) is challenging in the fault handling of
distribution networks, and the normal capacitor switching operations can cause interference. Addressing this problem, a
disturbance-resistant detection method for HIGFs based on zero-sequence Lissajous curve analysis is proposed in this paper. First,
the zero-sequence electrical quantities of HIGF's and capacitor switching disturbances are theoretically derived. There is no regular
difference from the perspective of traditional time-frequency domain features between the two, thereby clarifying the cause of the
interference. Further, the zero-sequence current and voltage waveforms are reconstructed into zero-sequence Lissajous curves. A
quantitative index for the distortion complexity of the Lissajous curve trajectory shape based on the mathematical morphology
theory is proposed, and an adaptive starting criterion is designed in combination with the probability distribution law of the zero-
sequence Lissajous curve area. A disturbance-resistant detection method for HIGFs in the noise scenario is presented. Finally, the
effectiveness and reliability of the proposed method are verified through electromagnetic transient simulation cases and real fault
tests in the distribution network.
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