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Grounding fault location method based on waveform similarity of zero-sequence current

YOU Xiangyang" %, GE Xiaohan®, WU Ping?
(1. School of Applied Engineering, Henan University of Science and Technology, Sanmenxia 472000, China;
2. Sanmenxia Polytechnic, Sanmenxia 472000, China)

Abstract: In order to accurately locate the single phase ground fault point in the small-current grounding system, the fault
location is transformed into comparing zero sequence current similarity based on transient recording fault indicator. The
coding rules of each branch of power line are determined. A fault location algorithm is designed based on discrete mean
distance. The experiment is carried out by simulating various ground faults that may occur in practice. The test results
show that it is feasible to apply the method of comparing the similarity of zero-sequence current waveforms to the on-line
monitoring field of distribution automation for ground fault location.
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Fig. 1 System architecture diagram
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Table 1 similarity of zero sequence current curve

A1 ARAEE | 41 AR | 41 B 41 AR
1 09237 | 11 09263 | 21 09413 31 09511
2 09241 | 12 08564 | 22 09783 32 09678
309350 | 13 09765 | 23 09582 33 0.9062
4 09422 | 14 09269 | 24 09993 34 0.9679
5 09525 [ 15 0896 | 25 09788 35 0.9899
6 09142 | 16 08978 | 26 09220 36 09223
7 09467 | 17 09065 | 27 09306 37 09477
8 09602 [ 18 09066 | 28 09757 38 0.9366
9 09421 |19 09143 | 29 08892 39 0.9013
10 09588 | 20 09430 | 30 0.9054 40 09872
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Fig. 3 Calculation flow chart

F1
. < Al
Z1
P2
Bl
@ . 7
F3 F4
. cl ‘ 2
I d I'4
73

4 MIXLLEEHRED

Fig. 4 Power network structure for testing
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Table 2 Similarity between nodes

R F1 F2 F3 F4
Fl1 1 - 0.623 1
F2 - - - -
F3 0.623 - 0 0.623
F4 0 - 0.623 0
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Fig. 5 Zero sequence current waveform of F3 and F4
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Table 3 Similarity between nodes

Rl Fl F2 F3 F4
Fl 1 0.693 - 0.703
F2 0.693 1 - 0.765
F3 - - 1 1
F4 0.703 0.765 1 1
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Fig. 6 Zero sequence current waveform of F1, F2 and F4
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Table 4 Similarity between nodes

Rl Fl F2 F3 F4
Fl 1 0.997 - 0.778
F2 0.997 1 - 0.765
F3 - - 1 1
F4 0.778 0.765 1 1
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