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Pilot Impedance Performance Analysis for Transmission Lines with
Series Compensation

XIA Jingde, SUONAN Jiale, LUO Ling, LIANG Zhenfeng, ZHANG Jiankang, HE Shi'en

(School of Electrical Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: According to the systematic analysis for performance and impedance value of the trans-
mission line pilot impedance based on the series compensation capacitors, especially for the influ-
ences of the different operation modes of the series compensation capacitors and subsidiary metal
oxide varistor (MOV), and the discharge gap on the pilot impedance, a discrimination method of
the related pilot protection is established. Because the distributed transmission line capacitances
and the system operation modes mutually affect the pilot impedance, the necessity of compensa-
tion for pilot impedance can be determined via calculation. When the amplitude of the pilot im-
pedance is smaller than the setting value to demonstrate the internal fault, the pilot protection is
correctly operated; otherwise the pilot protection is stably be blocked. In the EMTP simulation,
an UHV transmission line model of 1 000 kV, 500 km, including the series compensation capacitors of
45% power frequency series compensation degree, is constructed to simulate different types of faults.
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