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Pilot study of three-phase current characteristic on transformer high-voltage side when the clearance is
breakdown caused by single-phase grounding fault

WEI Li', ZHENG Tao®, PENG Jian-ning', QI Peng-bo', YANG Zheng '
(1. Guyuan Power Supply Bureau, Ningxia 756000, China; 2. North China Electric Power University, Beijing 102206, China)

Abstract: This paper contains the three-phase current waveforms on the transformer high-voltage side when the transformer
neutral-point spark gap is breakdown caused by single-phase earth fault of transmission line A, B or C. Based on the actual data, this
paper analyses the character of three-phase current on the transformer high voltage side when the spark gap is breakdown, and the
character of the fault current of load-side transformer whose neutral-point direct grounded when it’s no-load. And on the above
condition, the current size, the phase relation and the characteristic of waveforms have been opened out. Compared with the
theoretical analysis, it concludes the immanent relation of the spark gap length and the waveforms. At last, it points out the effect to
the relay protection caused by the spark gap breakdown and gives the method of how to avoid it.

Key words: single-phase grounding; gap breakdown; three-phase current characteristic; hysteretic phase current; optical fibre
longitudinal differential protection
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Fig.1 System connection and fault current distribution diagram
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Fig.2 Wave of transformer high side after the neutral-point

clearance is breakdown
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Fig.3 Wave of single-phase ground fault
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Fig.4 Distribution diagram of line single-phase fault current

when weak-power source side solidly grounding
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