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Fig.1 Equivalent circuit of transient current for
single-phase grounding fault of distribution
system grounded with arc suppression coil
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Fig.2 Simplified zero-sequence network
for single-phase grounding fault
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Fig.3 Measured waveforms of single-phase
grounding fault in distribution system
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Fig.4 Resonantly earthed distribution system
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Fig.5 Zero-sequence current when initial
fault angle is 90°

L BRI AR AR A O 90° IR R S AR AR BT R
A L RO N A R e B S
B 5t 2 2 7 HL UL RO AR LB AR . AT/ N BB e B
PRl 5T 2k L, SRR AR L, B R UL IR A
FEAEZ A5 W& 6 B

100 400
50 +
< ‘ - 200[
3 or 3 :
S _50 i oS 0
~100. -200

(a) fEAEHL L, (b) BRI L,
B 6 EEF BREIMFIES

Fig.6 Time-frequency distribution of
zero-sequence current
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Fig.7 Zero-sequence current when
initial fault angle is 0°
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Fig.8 Time-frequency distribution of
zero-sequence current
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Fig.9 Flowchart of faulty line selection algorithm
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Faulty line selection based on time-frequency characteristics
of transient zero-sequence current

SHU Hongchun',ZHU Mengmeng' , HUANG Wenzhen', DUAN Ruimin',DONG Jun?,GAO Li°

(1. Faculty of Electric Power Engineering, Kunming University of Science and Technology, Kunming 650051, China;
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Abstract: When single-phase grounding fault occurs in the power distribution system with its neutral point
grounded through arc suppression coil,the distribution characteristics of transient zero-sequence current in
short-window time-domain and frequency-domain are different between sound feeder and faulty feeder. The
fault transient zero-sequence current data of different feeders are extracted for the last quarter of power
cycle,which are then decomposed by the wavelet packet and reconstructed into different frequency bands.
The time-frequency characteristics obtained for a short window can fully reflect the time-frequency
characteristics of the signal. The correlation coefficients are then used to characterize the time-frequency
distribution and variation law of transient zero-sequence current,which are combined with the complex
correlation coefficient to form the criterion for faulty line selection. Electromagnetic transient simulations
show the proposed method of faulty line selection is accurate and reliable.

Key words: failure analysis; faulty line
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selection; time-frequency characteristics; comprehensive correlation coefficient



