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Tab.1 Partial discharge of three models and ring main unit

HE/kV BB/ pC PN I e B S AR / pC B RARRL/ pC B A/ pC
0 0.10 0.12 0.11 0.12
1 0.10 0.10 2.56 10. 30
2 0.11 0.11 35.50 19. 40
3 0.20 0.30 829. 20 40. 60
4 0.24 13.45 866. 42 100. 76
5 10. 14 15.08 973. 65 120. 34
6 107. 45 30. 56 1013.00 1 258.00
7 480. 00 55.70 1.360.31 1 600. 80
8 1.030.21 89. 65 1.500. 80 2 080. 00
9 2 307.25 103. 44 1811.12 4509. 31
10 5 300. 00 240. 30 2 020. 46 6 632. 21
11 10 003. 40 376. 83 2 111.39 8 046. 83
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Fig. 3 Waveform of partial discharge
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Fig.4 Analysis of simulative partial discharge signal
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Fig. 7 Detection result signals of partial discharge
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On-Line Partial Discharge Detection of Ring Main Unit
Using Higher-Order Cumulants

YANG Kai, FAN Zhen, ZHANG Rencheng, YANG Jianhong,
ZHAOQO Shangcheng, CHEN Shouhong

(College of Mechanical Engineering and Automation, Huaqgiao University, Xiamen 361021, China)

Abstract: According to the insulation defects of ring main unit, three kinds of typical partial discharge (PD) models
were designed, and the PD test platform was built. With used radio frequency current sensor to obtain the mixed PD sig-
nals, and the signals were sent to a microcomputer for processing after amplification and high-speed A/D sampling.
Then, fourth-order cumulants were used as PD characteristic to suppress the random noise. Meanwhile, the signal to
noise ratio (SNR) was improved. Detection criterion was determined by the Otsu algorithm in order to realize the on-line
PD detection. The detection algorithm was transplanted to the field-programmable gated array (FPGA) and an on-line PD
detection device for ring main unit was developed. The experimental results showed that the device could adapt to the
strong noise environment, and had good effects of real-time detection.

Keywords: partial discharge; higher-order cumulants; ring main unit; discharge model; field programmable gate array;

on-line detection
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