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Characteristics and line selection criteria of single-phase leakage fault in neutral
ungrounded system

HAO Qiang, WANG Yaohui, LIU Jigiang, CHE Xinxing
(Huaneng Coal Technology Research Co., Ltd., Beijing 100070, China)

Abstract: It starts with the analysis of single-phase leakage fault of neutral ungrounded system, and uses the Venin
theorem for steady-state analysis, and obtains the relationship between zero sequence voltage and zero sequence
current of fault line and non-fault line when fault occurs. Based on the principle of zero sequence power direction,
the relationship between the branches when the fault occurs is calculated and the line selection criterion is finally
obtained. In order to verify the correctness of the theoretical analysis results, the analysis in extreme cases was
carried out in the end to verify the correctness of the equivalent circuit and the theoretical analysis, as well as the
accuracy and universality of the fault line selection criteria.
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Fig. 1 Electrical principle of single-phase leakage fault in

.0

ungrounded system
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Fig. 2 Equivalent circuit of single-phase grounding fault in

neutral ungrounded system 1
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Fig. 3 Equivalent circuit of single-phase grounding fault in

neutral ungrounded system 2
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Tab. 1 Zero sequence voltage and zero sequence current of each

line
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Tab. 2 Relationship between zero sequence voltage, zero

sequence current, and grounding resistance
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1000 10000 20000

R
77
Eupn

FIFH
JEABAT
(@)
l/A 4353
0y, (°)
/A 272 271 198 056 0.29
0, () 89.64
low/A  51.69
B (°) —89.92 —89.92 —89.92 —89.92 —89.92 —89.92 —89.92

Pt
441 541 57 112 74
N 54.16 39.5 9 5

O, (°) 89.91 8991 8991 89.91 8991 89.90 89.86
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Fig. 4 Relation between zero sequence voltage, current and

ground resistance
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Fig. 5 Power supply system diagram with only 2 lines
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