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Mechanism analysis and countermeasure research on the misoperation of the zero
sequence directional pilot protection of line

XIE Jun', LI Yong', LIU Hongjun?, LI Feng', YU Weiguo®
(1. Central China Electric Power Dispatching and Control Branch of State Grid Company,

Wuhan 430074, China; 2. CYG SUNRUI CO., LTD., Shenzhen 518057, China)

Abstract: In order to solve the overcompensation problem caused by the zero sequence directional pilot protection which
is designed to overcome the zero voltage dead zone, an improved zero sequence voltage compensation scheme is
proposed, which is realized by compensating one third of the line length. In this way, the both sides simultaneous
misoperation caused by overcompensation is prevented. At the same time, the sensitivity is ensured under the situation of
internal fault. First of all, the analysis of compensation of the zero sequence directional protection is carried on, the new
zero point is raised, and furthermore an improved zero sequence compensation scheme is put forward, whose auxiliary
criterion is negative sequence, leading to an improved function of zero sequence directional pilot protection. The
simulation result verifies the feasibility and correctness of the scheme.
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Fig. 1 Zero sequence voltage distribution of internal

fault in single circuit line
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Fig. 2 Zero sequence voltage distribution of

external fault in single line
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Fig. 3 Zero sequence voltage distribution of ground fault

in double-circuit lines without mutual inductance
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Fig. 4 Zero sequence voltage distribution of wire break

in double-circuit lines without mutual inductance
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Fig. 5 Zero sequence voltage distribution of ground fault

in double-circuit lines with mutual inductance
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Fig. 6 Zero sequence voltage distribution of wire break

in double-circuit lines with mutual inductance
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Fig. 7 Zero sequence voltage and current distribution of fault
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Fig. 8 Zero sequence voltage distribution of non fault line

in double-circuit lines with wire break
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