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A comprehensive analysis for asymmetrical short-circuit fault of electric power system
with neutral-point unground

WANG Bingdong', CAI Lei?, DONG Xu', LI Hegiao', WANG Haoxuan', LIU Can', ZHANG Haoyong', WANG Longyu’
(1. Langfang Power Supply Company, Langfang 065000, China; 2. State Grid Wuqing Power Supply Branch,
Tianjin 301700, China; 3. Maintenace Branch, Jibei Electric Power Corporation, Beijing 102488, China)

Abstract: In order to improve reliability about distributed generation access into power system, this paper provides an
intensive analysis for fault characteristics of neutral-point unground based on method of symmetrical components. It
presents the variation feature of voltage and current for single phase to earth, phase to phase short circuit and two-phase
grounding together with transition impedance. The result is that phase to phase short circuit of neutral-point unground is
the same as neutral-point grounding with neutral-point undrift. However, two-phase grounding is the same as phase to

phase short circuit of neutral-point grounding with neutral-point drift. The conclusions could be applied in contingency

analysis and protection setting in real distribution system within distributed generation.
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Fig. 1 Voltage distribution of single phase to earth

without equivalent capacitance
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Fig. 2 Voltage and current distribution of single phase to

earth with equivalent capacitance
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Fig. 3 Voltage and current distribution of phase to

phase short circuit
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Fig. 4 Voltage distribution of phase to phase short circuit

with transition impedance
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Fig. 5 Two-phase grounding without transition impedance
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Fig. 6 Voltage and current distribution of two-phase grounding

without transition impedance
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Fig. 7 Two-phase grounding with transition impedance
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Fig. 8 Voltage distribution of two-phase grounding

with transition impedance
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