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Analysis of ground distance protection for quadruple-circuit transmission lines on the same tower

ZHANG Ying, TAI Neng-ling
(School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The zero sequence mutual inductance among the multi-circuit transmission lines will cause the deviation of the measured
impedance of the grounding distance protection, and potentially leading to the protection’s over-reach or under-reach. The zero
sequence current compensation coefficient for the quadruple-circuit transmission lines on the same tower is analyzed under different
operation modes. According to that, its influence on the measured impedance and the deviation of measured impedance along the
lines are also discussed. Finally, a new method to calculate and coordinate the zero sequence current compensation coefficient is
proposed. At least half of the line is covered under various operation modes by setting the minimum of all operation modes as the
zero sequence current compensation coefficient, ensuring the overlap of protection zone.

Key words: quadruple-circuit transmission lines on a same tower; grounding distance relay; zero sequence current compensation
coefficient; zero sequence mutual inductance; measured impedance
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Fig.2 Equivalent zero sequence network of running mode 1
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Tab.1 Zero sequence mutual inductance between lines

gl FFH K/ Q /km
-1 0.2214+0.7876
[ -1 0.2391+§0.7289
I-IV 0.2391+0.6857
I1-111 0.2391+j0.6857
-1V 0.2391+§0.7289
-1V 0.2612+j0.7662
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Fig.7 Deviation of measured impedance under various running

modes with equivalent power source of two sides
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