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Fault Identification of Double-Circuit Transmission Line on the Same Pole Based on VMD-DE-ELM
Z0U Xi*?, WU Hao"’, DENG Sijing"’, QI Zhiyuan"’, SONG Hong’

(1.School of Automation and Information Engineering, Sichuan University of Science & Engineering, Yibin
644000, China; 2. Artificial Intelligence Key Laboratory of Sichuan Province, Yibin 644000, China; 3. College of

Electronic Information and Automation, Aba Teachers University, Aba Prefecture 623002, China)

Abstract: In order to improve the stability and accuracy of the double-circuit transmission line on the same
pole, a new internal/external faults identification method of the double-circuit transmission line on the same pole
based on variational mode decomposition and differential evolution & extreme learning machine (VMD-DE-
ELM) has been proposed by analyzing the variation law of internal/external fault voltage anti-travelling wave.
Firstly, the phase-mode of the voltage and current at both ends are transformed after the fault occurs; then the
VMD is used to decompose the voltage anti-travelling wave in a period of time after the fault into five scales,
whose energy entropy obtained by feature extraction is used to form the feature vector; aiming at the imbalance of
the internal/external fault samples, the feature vector set is finally input into the DE-ELM classifier for training
and testing after expanding the out-of-zone samples by using the SMOTE algorithm. A large number of
simulation results show that the method can effectively realize the fault identification inside and outside the area
under the conditions of different fault types, different transition resistances, different initial fault angles and
different fault locations, and it is also easy to identify faults inside and outside the zone under the conditions of
CT saturation, noise interference.

Key words: double-circuit transmission line on the same pole; voltage anti-travelling wave; variational mode

decomposition; SMOTE algorithm; differential evolution & extreme learning machine; fault identification



