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A novel method of fault line selection by transient component for
single-phase to ground fault in distribution networks

WANG Yan-song, ZHANG Meng-meng

(College of Information and Control Engineering in China University of Petroleum , Dongying 257061, Shandong Province, China)

Abstract: The methods of fault line selection by wavelet transform were summarized for single-phase to ground fault in distribution
networks. Then a novel method of fault line selection was presented based on minimum instantaneous zero sequence power. By ana-
lyzing the transient process of single-phase to ground fault in distribution networks, the expression of zero sequence voltage and zero
sequence current was given. And instantaneous zero sequence power was defined and taken as characteristic quantity of fault line se-
lection. The instantaneous zero sequence voltage and current is decomposed into many frequent bands by wavelet packet. The char-
acter frequent band is obtained by comparing the value and the regulation of instantaneous zero sequence voltage and current in each
frequent band. The zero sequence instantaneous power of each line is calculated within first period of character frequent band. The
fault line selection is implemented by comparing the minimum instantaneous zero sequence power of each line. If its minimum in-
stantaneous zero sequence power is least among all lines, the line is fault line. It is avoided to compare the polarity of each line be-
tween zero sequence voltage and zero current. The new criterion is adaptive to any type of neutral node connection in distribution
networks. Simulation indicates that this novel selection fault line method exactly selects fault line in any time of short circuit with
high value arc-resistance and with different length line.
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