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Fig.1 Partial discharge measurement system
based on multi-dimensional sensor
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Fig.2 Models of different partial discharge types
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Fig.4 The framework of information fusion
based on D-S evidence theory
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Fig.5 Corona discharge patterns detected by
different detection methods

LTS . FerpI&l 6 (a) D9 PCM AN 21 A9 [&13% , w] LI
A IR G S b H ke g R O A AR W] I 22
S TR K h A S W (R A IE T S A [
HEZI M fE— = 28R 18 6(b) Jy Ultra 35460 51
1) PRPD &3 , AT LAZE 54 L s K 22 20 A1 A T AAH
PER— =R BR, TE B0 AL A H B S i
SRR, e KRR ELARAE 35 dB ZE £ 1 6 (c) A
V-UHFIEAGIN 2 ) PRPD &35 , I A 08 73 A A
fii5 PCM A Ultra [R5 JEBE T A0 [R] 49 45 1, KR 7
AifE— =R MR, e IE - R R R (- 19
dBm ) Wi i F 0 S B R IR R (-25 dBm) .

P 7 S AN RIS 5 32 0 8 1 T3 r R TR A 743 21
AOIETTE . HerpI&l 7 (a) D PCM AR I 21 AY 1513 , 7T LA
A IE G A bR Tk el i O AN A A W 22
), TP Jok b R 5 R (LA O DA S B LR IR
HLCH K v 200 A e DU PR 18] 7(b) g Ultra
LA E 1 PRPD [ 3%, ol LA R 5 R 22 73 Al



A LBRA

176

>
4
~
H
Beid
0 90 180 270 360
AL/
(a) PCMA I P33
50 /’\\ I I I
s LN 1 1 1
4 SN | |
0 / 1 \ 1 1 1
/) I \\ I . I I
AL Vo e 1
! \ s
IR SR T i :
o e et SR I
2 i Yade
B 201 hir e
LaLeghd s _ﬂwnn\ .
Con® | W00 F ok B
ol /L S - L 1o =
10 == bl vhhh e i |
| NS
l l N ,’ 1
0 I I Lz I
90 180 270 360
HABL/(0)
-5
-20
g iE
8 35
S~ r %
o i
E 5 :
1
I
-65 !
1
,80 l
0 90 180 270 360

ARBLA)
(c) V-UHFEK I i
B 6 7 [EH 7 i A i TE A R i

Fig.6 Suspended discharge patterns detected
by different detection methods
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by different detection methods
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Partial discharge fault identification of multi-dimensional information

sources based on CNN+D-S evidence theory
WANG Lei', ZHANG Lei*, NIU Rongze', SUN Qian', LI Fengjun', ZHANG Zhousheng’
(1. State Grid He'nan Electric Power Research Institute ,Zhengzhou 450052, China;

2. School of Electrical Engineering,Shanghai University of Electric Power, Shanghai 200090, China)
Abstract: The partial discharge fault identification method based on the fusion of multi-dimensional information sources can
greatly improve the accuracy and fault tolerance in the fault identification of power equipment. In this paper,four typical partial
discharge models, namely corona discharge, suspended discharge, floating discharge and air-gap discharge are prepared. The
partial discharge signals generated by different discharge models are collected by ultrasonic (Ulira) , very-ulira high frequency
(V-UHF) and pulse current method (PCM) sensors. Firstly,the deep convolutional neural network (CNN) algorithm is used
to train the measurement data of different sensors, and then the Dempster-Shafer ( D-S) evidence theory is used to perform
fusion calculation on the recognition results of multi-dimensional information sources. Finally,according to the fusion calculation
results , the identification conclusion is made. The results show that the fault identification model based on multi-dimensional
information sources constructed in this paper has higher accuracy than that based on single information source. When a
misjudgment occurs in one of the multi-dimensional information sources, the model can still correctly identify the type of
discharge , which indicates that the model has better fault tolerance for the information sources and the recognition effect is good.
Keywords : partial discharge ; fault identification; convolutional neural network ( CNN) ; Dempster-Shafer ( D-S) evidence

theory ; multi-dimensional information sources ;information fusion
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