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Improvement of single-phase grounding fault detection for small resistance ground-
ing systems based on steady-state monitoring information in the substation
LIU Jian', ZHU Qingsong®, WANG Yizhao'*, ZHANG Zhihua'?*, CHEN Jieyu'
(1. Electric Power Research Institute of State Grid Shaanxi Electric Power Co. , Ltd. , Xi’an 710100, China;
2. Xi’an University of Technology, Xi’an 710048, China)

Abstract: In order to use the existing hardware sources to improve the line selection performance of single-phase
grounding fault of small resistance grounding systems, a method for line selection of single-phase grounding fault
based on the global steady-state monitoring information of the substation automation system is investigated. The zero-
sequence voltage of the busbar and the zero-sequence current of each line in the case of single-phase grounding
faults are deduced. The ratio of zero-sequence current of lines with single-phase grounding faults to that of non-fault
lines under extreme conditions is analyzed. Moreover, the line selection method of single-phase grounding fault is
proposed. The zero-sequence current is used as the starting criterion for line selection of single-phase grounding
fault, and the setting principle of zero-sequence principle is introduced to calculate the maximum transition resis-
tance that can be started under the setting value of zero-sequence current. An example is given to illustrate the pro-
posed method, and the results show that the steady-state monitoring information of the substation automation system
can remarkably improved the detection performance of single-phase grounding fault of small resistance grounding
systems.

Keywords: distribution networks; small resistance grounding system; line selection of single-phase grounding

fault; comprehensive telemetry error; substation automation
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Fig.1 Zero-sequence equivalent circuit of small resistance
grounding system
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Table 1 p, ., under various typical scenarios
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Table 2 Quantization errors corresponding to different
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parameters
e/%
“ N=64 N=96 N=128 N=192
5 1.06 112 0.78 0.66
10 0.96 0.29 0.49 0.20
20 035 027 0.43 0.15
30 0.53 0.30 035 0.34
40 0.22 0.11 0.21 0.09
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Fig.2 The relationship between busbar zero—sequence volt-
age and grounded transition resistance
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the faulty line and the grounded transition resistance
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Table 3 R, . under various typical scenarios
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Table 4 Simulation results in case of 800 (2 single—phase
grounding resistance on Line 1

28 HifH ZH Hife 28 HfH
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I,/A 0.195 I,/A 0.349 I,/A 0.137
I,/A 0.228 Ioy/A 0.296 I,/A 0.209
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Table 5 Simulation results in case of 800 € single—phase
grounding resistance on Line 6

28 HifH ZH Hife 28 HifH
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Table 6 Simulation results in case of 2 800 (2 single-phase
grounding resistance on Line 1

M BfE M BfE M Rl
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I,/A 0.056 I/A 0.101 1,/A 0.039
I,/A 0.065 I,/A 0.085 1,/A 0.060

KT LIK6E%E2800 Q HIAEMMANHESER
Table 7 Simulation results in case of 2 800 () single—phase
grounding resistance on Line 6
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