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A transmission line pilot protection based on the amplitude of the pilot impedance

XIA Jing-de, SUONAN Jia-le, WANG Li, HE Shi-en, LIU Kai, DENG Xu-yang
(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A pilot protection of transmission line based on the amplitude of the pilot impedance is proposed. The pilot impedance is
computed by using the ratio of the difference of the fault-superimposed components of voltage to the summation of the
fault-superimposed component of current at each phase of the both terminals of the line, and according to the amplitude of this
impedance, whether the fault occurres at the line can be judged. When the fault occurres outside of the protected zone, the amplitude
of the aforesaid impedance is significantly greater than the amplitude of series positive sequence impedance of the fully line, while it
is obviously smaller than the determined value when the fault occurred inside of the protected zone. The proposed pilot protection not
only has the characteristics of easy protective coordination, independent phase selection, stable function, sensitive operation and
strong adaptation, but also possesses identity of the effective resistance of the influence brought by the line capacitor current and CT
saturation. In EMTP simulation and the dynamic model experiment, the transmission line models of a 1000 kV 500 km and a 500 kV
50 km are established, and the latter considers CT saturation, uses the dynamic model data of Lanzhou-Xianyang 750 kV line, and
executes the simulations under each fault. The simulation results indicate that the mentioned pilot pretection can all correctly mark
each fault state.
This work is supported by National Natural Science Foundation of China (No. 50677051 and No. 50877061).
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Fig.1 Single-phase super-imposed network for fault
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Fig.2 Single-phase super-imposed network taken shunt

capacitors when external fault occurs
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Fig.3 Schematic diagram of the state of the fault and the current

fault component after CT saturation
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Tab.1 Pilot impedance amplitudes when A single-phase-ground fault and 3-phases fault of long distant line on

EMTP(|z,D| =130 Q,K, =1.3)
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