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An accurate detection method for fault voltage traveling wave based on

a combination of TSVD regularization and discrete deconvolution
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Abstract: In order to solve the inconsistency of the traveling wave waveforms between primary and secondary sides in the
power grid caused by the decay and noise interference in transmission process of the traveling wave sensor, an accurate
detection method of fault voltage traveling wave combining the truncated singular value decomposition (TSVD)
regularization and discrete deconvolution is proposed. This method adopts the transfer function model based on lumped
parameters to construct a forward model of voltage traveling wave sensor, and the principle of deconvolution is used to
establish the inversion model of traveling waves. Aiming at the ill conditions generated during the inversion of traveling
wave waveforms, a waveform inversion method combined with TSVD regularization theory is proposed to realize the
accurate detection of fault voltage traveling wave. The simulation shows that the detection method can realize the accurate
inversion of the secondary traveling wave signals, and the waveform characteristics of the primary traveling wave signal
obtained by the inversion can reflect the real fault waveform characteristics.
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Figure 2 Equivalent circuit of voltage traveling wave sensor
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Figure 3 Measured primary and second side traveling wave
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Table 1 Comparison of traveling wave waveform

characteristics under different fault conditions
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Table 2 Similarity between M and N terminal traveling
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wave waveforms under different fault conditions

dy/km R,/Q 0/(%) oM oN
30 0.973 0.965
15 60 0.983 0.972
90 0.986 0.975
30 0.965 0.951
50 100 60 0.955 0.967
90 0.971 0.969
30 0.936 0.927
500 60 0.924 0.949
90 0.947 0.943
30 0.975 0.978
15 60 0.969 0.972
90 0.982 0.989
30 0.938 0.941
120 100 60 0.964 0.961
90 0.952 0.943
30 0.923 0.921
500 60 0.943 0.942
90 0.935 0.937
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