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Research on feature extraction of partial discharge signal of distribution cable terminal
based on variational mode decomposition and multi-scale permutation entropy
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Abstract: Aiming at the power system fault caused by insulation defect or aging in the Ring Main Unit, a partial
discharge monitoring system using the high frequency method was established, and based on the characteristics of
its detection principle, the partial discharge pattern data that collected by the HFCT was used to extracted features
and identify the partial discharge pattern. A feature extraction algorithm combining VMD and MPE is proposed.
After modal decomposition of the partial discharge waveform using the VMD algorithm, the effective modal
components are extracted, and the multi-scale permutation entropy corresponding to each modal component is
calculated, the characteristic matrix of the partial discharge signal is calculated, and the optimal characteristic is
selected vector set based on PCA. The BP neural network and SVM are used to perform pattern recognition on the
feature set. The experimental results show that for the PD signals collected in the experimental environment, the
feature quantities extracted by this method have a high correct recognition rate, and the average recognition rate can
reach 96.7% and 98.3%, which fully shows that the feature extraction method can be effective extract the feature of
different discharge types. This method has high recognition accuracy. It is suitable for the partial discharge pattern

recognition of the Ring Main Unit and has certain engineering significance.
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Fig. 1 The schematic diagram of experimental setup
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Fig. 9 The results of surface discharge based on Hilbert-Huang
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Fig. 13 The result of verification set SVM classification
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Fig. 14 The results of BP neural network classification
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Tab. 2 Results of SVM recognition

R R TR

LR G 1.0000 0.9259 0.9615
IR 0.9813 1.000 0 1.000 0 1.000 0
REE G 0.952 4 1.0000 0.9756
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Tab. 3 Results of BP ANNs recognition

TR R R

R G 0.9259 1.000 0 0.9615
YR 0.966 7 1.000 0 0.967 7 0.983 6
RGN 0.969 7 0.9412 0.955 2
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