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Fig.1 Graph of stationary wavelet decomposition
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Fig.2 Stationary wavelet decomposition diagram of different fault types
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Tab.1 Formula for calculating feature quantity
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Fig.3 Flowchart of random forest
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Fig.4  Flowchart of algorithm for cable incipient

fault identification
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Tab.2 Parameters of cable incipient fault

simulation circuit model
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Ve’ KV 25

R+jX(pu) 0.35 +j0. 68

Z;,.(pu) 0.65 + j0. 86

Z,,4(pu) 6.56 +j3.03

AL 40 4~ (500~ 20000m , 4 500m j 1)
C/mF 1~7000( £ 100mF #34)

S/(kV-A) 1 ~7000( % 100kV-A Bh3H)
Z/Q0 1~7000( 4 100 #3%)
7/ms 0.2~0.4(E 0. 2ms 3H3E)
uy/V 300~ 1500( 45 200V #H)
ro/Q 0.001~0.013( 4 0. 0030 % H4)
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Fig.6 Feeder current waveforms under different interference
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Tab.3 Effect of different SNR on identification results
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different methods (SVR=0)
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Tab.4 Identification result of different methods (SNR=0)
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Tab.6 Identification results for differenttrain sets and test sets
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Cable incipient fault identification based on stationary wavelet transform
and random forest

LI Sheng-hui', BAI Xue', DONG He-nan', LU Hong’, GUO Chao-yun”
(1. Electric Power Research Institute, State Grid Liaoning Power Supply Co., Lid., Shenyang 110006, China;
2. College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract; Analyzing a large amount of power quality data acquired from the power quality monitor provides a new
direction to solve faults of device in the power system. Cables are important devices, and its incipient fault may oc-
cur for a period of time before a permanent fault occurs in the cable. Although the incipient fault will not cause the
protection device to operate, it may cause a permanent fault and reduce the safety of the power system operation. In
this paper, a cable incipient fault identification method based on stationary wavelet transform and random forest is
proposed. First, the fault phase current signal is decomposed by using stationary wavelet-transform, and the statisti-
cal features are computed from wavelet coefficients. Finally, the extracted features are taken as the input of the ran-
dom forest classifier, and the cable incipient fault is identified from various over-current disturbances. This method
is compared with traditional pattern recognition method. The results show that the proposed method has higher rec-
ognition accuracy and takes shorter time.

Key words: stationary wavelet transform; random forest; cable incipient fault; over-current disturbance



