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Denoising analysis of typical transmission line fault waveform based on improved
wavelet threshold function
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Abstract: Fault location technology is one of the key technologies for line repair and power supply restoration.
At present, most fault location technologies need accurate fault waveforms. In this paper, ATP-EMTP program is
used to simulate arc grounding and high resistance grounding of 10 kV distribution lines, as well as 500 kV single-
phase metallic grounding, two-phase short circuit and three-phase grounding faults, and corresponding typical
fault waveforms are obtained. A wavelet threshold function based on Logistic function is proposed, which is
applied to the denoising analysis of the typical fault waveforms obtained above. Compared with the conventional
hard threshold and soft threshold, the proposed method can effectively denoise the typical fault waveforms of

transmission lines.
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Fig. 1 10 kV distribution line simulation model
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Fig. 2 Arc grounding resistance simulation model
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Fig. 3 Load voltage wave of arc grounding fault of 10 kV line
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Fig. 6 Voltage wave at outlet side of Huan’ an Station due to

single-phase metallic grounding fault of 500 kV line
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Fig. 7 Voltage wave at the outlet side of Huan’ an Station due to

two-phase short circuit fault of 500 kV line
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Fig. 8 Voltage wave at the outlet side of Huan’ an Station due
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to three-phase grounding fault of 500 kV line
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Fig. 10 De-noising waves from fault waves in fig.3
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Fig. 11 De-noising waves from fault waves in fig.4
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Fig. 12 De-noising waves from fault waves in fig.6
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Fig. 13 De-noising waves from fault waves in fig.7
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Fig. 14 De-noising waves from fault waves in fig.8
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