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A scheme for ground distance protection of parallel transmission lines

SONG Guo-bing, LIU Zhi-liang, KANG Xiao-ning, ZHAO Xuan-zong, SUONAN lJia-le
(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The performance of conventional distance relay is affected by the mutual coupling which exists in the lines of parallel
transmission systems. By analyzing the characteristics of zero-sequence current of parallel transmission lines and its influence on
distance relays, it points out that the maloperation of ground distance relays is caused by the reverse of zero-sequence currents in
different circuits of parallel transmission lines when faults occurs. In this situation, considering the zero-sequence current in fault
circuit line is larger than that of in sound circuit line, a new scheme for ground distance protection is presented by logic comparing the
zero-sequence currents to decide if the compensation is adopted or not. Simulations show the scheme can improve the performance of
the ground distance relay on parallel transmission lines.
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Fig.1 Diagram that one line of double-circuit line has ground
fault
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Fig.2 Zero-sequence equivalent network
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Fig.3 Zero-sequence equivalent network of cross country

grounding fault
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Fig.4 Flow chart of compensation for zero-sequence current
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Fig.5 Model of simulation system
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Tab.1 Simulation results of IA-G distance protection
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