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Study on transmission line traveling wave fault location based on improved VMD
participation
SONG Xiaoxing , GAO Yanfeng , DING Guangbin , LI Tieyuan
(School of Water Conservancy and Hydropower Hebei University of Engineering, Handan 0560002, China)

Abstract: In order to avoid the inaccurate fault location caused by the insufficient or excessive decomposition of the fault
traveling wave signal during the Variational Mode Decomposition (VMD) process, an alternate parameter optimization
VMD is proposed. Traveling wave fault location method. Firstly, the method of alternately optimizing the VMD by
parameters is used to obtain a more reasonable & value and a value. Secondly, according to the Teager Energy Operator
(TEO), the single component signal has the advantages of fast demodulation speed and high precision. The improved
VMD and TEO are applied to the fault traveling wave detection of high-voltage transmission lines, and the advantages
of the detection method in traveling wave fault location of transmission lines are verified by simulation. Finally, a new
algorithm for traveling-line ranging of double-ended faults on transmission lines unaffected by wave velocity and line
sag is deduced and fault location is performed. The EMTDC simulation shows that the positioning method is correct, the

calculation is simple, and the positioning accuracy is high.

Key words: variational mode decomposition; traveling wave detection; parameter optimization; Teager energy
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Fig. 1 Algorithm process of VMD about alternation optimization
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Fig. 2 Analytical signal and its VMD decomposition results
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Tab. Fault location results under different conditions

(PAA7 : km)

27

ABg 92 280 27.204 +0. 204
ABC 92 280 27.204 +0. 204
Ag 159 213 47.016 +0.016
47 AB 159 213 47.016 +0.016
ABg 159 213 47.016 +0.016
ABC 159 213 47.016 +0.016
Ag 216 156 63.871 —0.129
64 AB 216 156 63.871 —0.129
ABg 216 156 63.871 —0.129
ABC 216 156 63.871 —0.129
Ag 246 126 72.742 —0.258
73 AB 246 126 72.742 —0. 259
ABg 246 126 72.742 —0.258
ABC 246 126 72.742 —0. 258
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