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Influence research of longitudinal fault on zero sequence direction protection for
four parallel transmission lines on the same tower

ZHANG Xusheng, LI Xu, FAN Zhanfeng, WANG Li, HU Yebin
(XJ Group Corporation, Xuchang 461000, China)

Abstract: Based on the structural characteristics of the four circuit transmission lines on the same tower and the lines
with/without electrical connection on the same voltage level, this paper analyzes the influence of the mutual inductance
between the lines on zero-sequence directional protection when single line longitudinal fault occurs on four circuit
transmission lines on the same tower, and calculates the amplitude and phase angle characteristics of zero sequence
voltage and current on each line by using the equivalent transformation of the network topology. The analysis indicates
that when the single line longitudinal fault occurs on four circuits on the same tower, there is a risk of mal-operation of
zero sequence directional protection for the line without electrical connection on both sides; for the line with electrical
connection on both sides, the zero sequence direction will not mal trip. Finally through the PSCAD, the model of four
circuits on the same tower is established and the single-phase line break is simulated. Simulation results verify the
correctness of the theoretical analysis.

Key words: zero-sequence mutual induction; four-circuit transmission lines on the same tower; longitudinal fault; zero
sequence power directional component
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Fig. 1 Four-circuit transmission lines with electricity

connection on both sides
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Fig. 2 Four-circuit lines on the same tower without

electrical connection
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connection on two sides at same voltage level
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