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Fault Location of Double-Circuit Transmission Lines on Same Pole under

Different Voltage Levels by Electromagnetic Time Reversal

SHANG Liqun, HUANG Ruoxuan, HUYAN Hai, YANG Chenguang

(School of Electrical and Control Engineering, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: Aiming at the problem of complex ranging of double-circuit transmission lines on the
same pole under different voltage levels, a fault location algorithm following electromagnetic time
reversal theory is proposed. An additional network of line fault is established, the effective value
of fault current after time reversal is deduced, and the applicability of electromagnetic time
reversal theory to fault location of transmission line is analyzed. The fault current changes on
both sides of the line are recorded and the line is decoupled by the new six-sequence component
method to obtain the same-direction positive sequence current components on both sides. Wavelet
decomposition is used to decouple the positive-sequence current in the same direction on both
sides, and the fault current features on both sides is obtained. Then, the current mutations on
both sides are time-reversed and superimposed. Assuming that there are multiple faults in the
transmission line, the current effective value of each fault is evaluated, and the distance
corresponding to the maximum current effective value is the fault distance. A power transmission

model under different voltage levels of the same double-circuit line was built in ATP-EMTP
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software. The simulation results show that the algorithm is not affected by transition resistance

and fault phase angle, and when the sampling frequency is 1 MHz, the relative error of ranging

results is less than 0.57% under different fault types. The relative error of ranging results

reduces with the increasing sampling frequency.

Keywords: double circuit transmission lines on the same pole with different voltage levels;

fault location; electromagnetic time reversal; new six-sequence component method;

wavelet decomposition
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