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Abstract: The influences of zero-sequence mutual inductance on zero-sequence current compensating RSB RE

factor and measured impedance of earth-fault distance protection for four-circuit transmission lines
belonging to different voltage classes on same tower under different operation modes are analyzed.
Theoretical analysis results show that in all operation modes the zero-sequence current compensating
factor reaches its highest value and the measured impedance reaches its lowest value under the
operation mode of two-circuit transmission lines on the same tower; the zero-sequence current
compensating factor is the lowest and the measured impedance is the highest under the condition that
one circuit is operated and the rest of the circuits are artificially grounded for the maintenance. On this
basis, a suggestion on the setting of zero-sequence current compensating factor of earth-fault distance
protection is given. Simulation verification of four-circuit transmission lines respectively belonging to
5007?kV and 1?000?kV power grids on the same tower is performed by real-time digital simulator
(RTDS), and simulation results conform to the results of theoretical analysis.
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