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A cable defect assessment method based on high-voltage XLPE cable
evolved gas and multi-scale convolutional features fusion

SUN Tao', YE Liangpeng', ZHANG Fan’, ZHANG lJiaging', GUO Yi', ZHOU Kai’, MIAO Xuyang'

(1. State Grid Anhui Electric Power Co., Ltd. Electric Power Research Institute, Hefei 230601, China;
2. College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: This paper proposed a defect assessment method for high-voltage XLPE cable based on a multi-scale correlation
feature fusion convolutional neural network. On the basis of a data-driven approach, this method established the potential
relationship model between characteristic gas concentration and defect type by training a convolutional neural network,
thereby diagnosing the cable defects based on characteristic gas concentration. Firstly, simulated data were obtained using a
data augmentation technique based on mean shift. Then, a 1D convolutional neural network based on multi-scale correlation
feature fusion was designed. Finally, the training and defect identification were carried out on the basis of simulation data by
using the convolutional neural network. The results show that the method on the synthetic data test set and the real basic data
achieves defect recognition accuracies of 92% and 88%, respectively. It is indicated that the proposed method can effectively
utilize characteristic gas concentration to diagnose cable defects.

Key words: cable early fault diagnosis; characteristic gas analysis; convolutional neural network; data-driven; mean shift
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Fig.1 Sectional schematic diagram of high voltage cable
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Table 1 The causes of different cable defects and

types of characteristic gas
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Fig. 2 Convolutional neural network based on multi-scale

correlation feature fusion
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1D deformable convolution
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simulated data
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Fig. 5 The number of accurate diagnoses for each type of

defects in the test set
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