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Fig.1 Equivalent circuit of single-phase grounding fault
of transmission line
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Fig.2 Arithmetic circuit before secondary arc extinction
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Fig.3 Arithmetic circuit after secondary arc extinction
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Fig.5 Terminal voltage waveform of faulty phase for
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Fig.6 Positive DC offset waveform of recovery voltage
for transient single-phase grounding fault
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Fig.7 Negative DC offset waveform of recovery voltage
for transient single-phase grounding fault
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DC offset characteristics of recovery voltage for

transient transmission line fault
LUO Xunhua',HUANG Chun',DAI Yongliang',PAN Zhimin?,LIU Kun?, LIANG Yongchao®
(1. College of Electrical and Information Engineering, Hunan University,Changsha 410012, China;
2. Hunan Electric Power Overhauling Company,Changsha 410004, China)

Abstract: A circuit model of EHV transmission line without shunt reactor is built for analyzing its
transient single-phase grounding fault. The time-domain expression of terminal voltage is deduced for the
faulty phase before and after arc extinction and the theoretical analysis shows that DC offset appears in the
recovery voltage after the arc extinction,which is verified by the simulation with ATP-EMTP. A criterion of
adaptive reclosure is proposed according to the simulative and analytical results:the reclosure command is
issued only when the ratio of the DC component of faulty terminal voltage to the fundamental voltage
amplitude is larger than 0.9 for longer than 20 ms.

Key words: EHV power transmission; electric lines; single-pole adaptive reclosure; transient fault; recovery

voltage; DC offset; electric grounding; relay protection; failure analysis
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