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Research on partial discharge detection and identification
system for high voltage cables

Liu Xiuting'® Li Ye'* Gao Feng'® Ma Weimin'
(1. Wuxi University, Wuxi 214105, China; 2. Wuxi Research Institute of Northeastern University, Wuxi 214153, China)

Abstract: To improve the safety of electrical equipment and ensure the stable operation of the power system, it was
necessary to effectively detect and identify partial discharges in high-voltage cables. This study develops a high-voltage
cable partial discharge detection and recognition system based on the heterogeneous sensor data fusion. In this system.
the distribution of cable electric fields were detected by using the electric field sensors, and identified insulation hazards
in cable joints, the occurrence and degree of partial discharge in hazard areas were detected by using the pressure wave
sensors, the improved adaptive threshold discrete wavelet transform was employed for signal denoising, the data
classification features was enhanced by using the improved Gram angle field feature transform to, and the partial
discharge pattern recognition was realized by using the residual convolutional neural network with improvement of the
efficient channel attention. The sharp discharge, internal discharge. and surface discharge were selected as the objective
to conduct experimental test, the results shows that the system can accurately detect the partial discharge
characteristics of cables and effectively identify the discharge mode of high-voltage cable defects. The partial discharge
detection rate in the laboratory reached 100%, and the discharge mode recognition rate reached 96.0%. It also
performed well in engineering application environments, which is of great significance for the safety of cable use and the
stability of power grid operation.

Keywords: high voltage cable;partial discharge;characteristic detection;pattern recognition;data fusion
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Fig. 1 Overall composition and layout of the system
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Fig.2 System functional modules and workflow
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Fig. 3 Electric field sensor

P 4 BT s 3 A e g 1 BB IR e B 48 R il X
R AR A A R R . SCHRLC 15 J4 Hh OB, R B R
Je K okt A B 0T A 4 e B i &, 7 A B L T E i PR

¢« 00 .



5 AT & v F o

Rl ERBEFERASH

Table 1 Main technical parameters of sensors
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Fig. 4 Pressure wave sensor
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Fig. 6 Host for installing signal analysis and recognition system

3 RERUNERTE

ARG Fi A ) B HL 9 R 3 5 T ) A T B 7 S DR
e S AR I HL 4 )R 0 R HL 0 BB 1 S U AR e L R A
B X AAG 5 BEAT AL BT L 2 R A 1 T R
AR A e R e PR A e 2 st ) DR 3 4 R A A
K7 .

g B ) 130 W 4 B

ey
HEE Py
| 891

L —a

,,,,,,

ResNet101
FRFEELE e
2% o
T3 IT T oo T I | g
Vot VAN ey [
: 125 A H' sl :Softmax Loss| A5l
I g _ ';i[’%(: (s> L1 SiCenter i (B
| I 2 | | b PRART | Lsit vl ' FB } | Lossiyfiter | iz
PHLEERYUR - e TE ARRT I 1 P MREE 1)
L |OESTREE 1| [ oo e I
********* e [ o) 5

7 A e A R T i A

Fig. 7 Process of cable partial discharge pattern recognition
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Fig. 8 Detection and recognition mechanism
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