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Fig.1 Structure of Kohonen network
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Fig.2 Insulation defect models
10 3o B A AN e B AR R G A, T AR R B
PR TR 4 0 g R B A L 2 R T ) 2 RN (T
RS TR 1) B 4 A R 0 T A R 1) Ak 7 4 R B Ao
B NI ZRATAS [F] SR B AR AS o [R) I, 80722 ] —
FEA RS i [T, 0 ) AR A 22 2H S 0 Kt o AR A
BEREAS™ e A7 331 1 R 58 M 7 1 SR AR R A 5 L %
FI i 2N A A1t L T, AT LRI G v S TR IXC T

(b) =7URHE

(d) BIFCE



45 VLA 45 56T Kohonen [0 4% () 1 246 S e b Jo)y B e AU

RUSHAT US55y 4593 5 DGRt . LR
BRBE R 7E 3.2 kV IR 4G RER R, 7E 14.6 kV
AR, ok 4 kv,6.5 kV,9 kV,10.5 kV,
14 KVVER 5 AR R, SR FRICE & e AN [F]
WrBo B R B B &R, e T RRAIE 2 A el s 3k
VR[] — i v S BUAN [R] 0 H, B B AR e T H AR AE , B R TR
SN R GETHRAE T IR ACR

SEYGIRIE 7 T, 25 B AR H Sl R B )RR Rk
e 1) JRy 0 I P, 50 2 3 A A8 L Ol e MR 7S AR R T 3R
W, SRyl v AR i v, S0 8 £ SR I A i v e
BF 7 A ) U T HEEAEL S 75 ~ 110 mV, H £ 2ok
TR ) S8 O s B R B 2, (8 T R A b B0 0E T
5T Kohonen 4% A7 5Pk

Segm At 4 FhEREEEAY , B AP ERFE BRI E 10
AR BFAREAS , B FEAS 23 IAE 5 A0 b
it L R AT R R AR 3615 3] 200 P REA K
B 25 2 DNICRFEA (25 7O | A BIFHEAR T AY)
FLARAT 198 41 Jmy BB AR A £ 8 -
2.2 ISR

W T R S it N A R B R A R TR AR
SHEE WE B AR FEE i 4 i A
i B I R IE S B O H AL N B S 8.
TR e B R R G TR R R o T2
(1) —FHRRIE S50, 8 0 8 LS X, LSk
A5 BRI B BE AR AL 53 A5 H o (@) L IA(E
BEARRL 9340 H e () IR ARG 2041 H, (@) I
WO AR AT A H (n) G535 DR IR 58 HE ok
R AT R IE SR 2 (3 LA K g it =
o R ANE R %, SR E L 2 R A 42
28N R B o SCHP L T SEBR UM RRCR , 57
21 MHESE Ik 1 R,

&1 RIHESHIRE

Table 1 Setting of statistical feature parameter
H o (@) Hyean H,(p)
P ea0) S2E
+ - + - + -

Sk Sk, Sk, Sk Sk, Sk Ske Sk,
Ku Ku, Ku, Kus Kuy Kus Kug Ku,

Q 0y 0, Qs
cc cc, cc, cey
] ()]

L Sk, Ku 43 51 3 R BEIE 2500 A 1
AR LK FBEU K5 Q, ce 5353 DAy i B AE 971 A
AR L B AN X AR AR EE R S 5 © O IE 97 J R o
AL AR BRI 5 +7 =" 4F 5 T S EUE Y
Sk R A Y IE S 5 H (n) AR IE TR R

FEIUR AR S BEUEFE 2 2480

JRITS O 1 5 1 W 2 RO AR 0 L B R 2
ANRGY , B — 0 0 X T AAE — S W R B 20 A R
B, MR 2 RGeS 8, — K0T i IES i
AR A5, AR R EE Sk BEIN BE Ku; 75 —280
i E G I B OCHR AR FE B Sk, i E A OC R
B ce R E RS 01
2.3 Kohonen WM& #Ita 1L K % I E %

Kohonen [ 2% 55 W i #2 40 18 3 Fr7n. Kohonen
P 2842 BR R Y 2 ) OBk (7 >, e f ik AR
AR IEE U EUGERSE (B i 250 1T
BRI 2] 1 T3 S i Sl A2 5 2 )5 BEATL I 2R 8
Pt 1 2H  ARUCH AT A5, IR AR A
555 B Kohonen [0 24 88515 15 22 [A] (1 1 HE AU, 58

B R
[HE Tl . SREa
e T A

PR

E 3 Kohonen M4& &k iFiig
Fig.3 Agorithm flow of Kohonen network

Xf Kohonen M54 0180 L. T 3CHBCERY
FHEZSHCN 21 A, ki 2 Kohonen 4% (4 A JZ 75
MM 21, Kohonen [ 4% 1) 55 4 J24 715 s 80K n
(n>0) B n=5, BISo )21 80N 25, [F, B8
W28 B Ry > A 0.1, fir /b 2 A0 0.01, 75
AR AR AL T X E] (0.6,2) o

3 Kohonen [ £%i0 Bl 8

3.1 Kohonen M4 TS E T S HXT IR A MR
A1)

TESZ B A AR I v 2 31, Kohonen [ 28 A |
A AR 2 5 Z47) Uk (B R 52 M WA SSGEE B 1, %) Kohonen
D) 28 1) e A FUM AR FE AR TC52 1 . Kohonen [ 45 11
B B34 20 S R TR S UM AR
SO o Wl B X S A 2 B T AT



& AH) ALK 46

it Kohonen [ 28 YR I FE AR Bt B 4R A5 e AR
BE 05 21 B 9,16,25,36 1) Kohonen
WYL BBOR A TR L o SEg RS 198 A4
s, A ORUE I i SR RO, B O B AL il
150 PG EA T 25,48 A TR IE2# I 8UR . N
PRUE 150 DMEAS S A7 457, B B B REAR DB
30~40, 75 WPRE FRT R B 20 R I 2R 2ok, 150 4>
YIZRAEA £ Kohonen [ 25 34t 8 57 Il %k I 7325 10
W RRR Z 0 BT 90, BB I 2R 0058 R+
(I BEATLES R , B 19 s8OS 8088 — 3L,
PRAUE T X e AT 5 P U 25 2R SR R a3k 2.
%3 R,

# 2 Kohonen MEAREESET REHIR AL

Table 2 Identificated number of Kohonen network
under different competition layer number

R (RITCIE QLU
LR SN GO ] GO ve GO Y

9 1027126  104/117  111/122 93/115 4107480
16 109/126  108/117  109/122 98/115 424/480
25 1197126 112/117  113/122  108/115  452/480
36 1157126 113/117 1107122 104/115  442/480
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Table 3 Identification accuracy rate of Kohonen
network under different competition node number
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Table 4 Identificated number of different
identification algorithms
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Bayes  93/121  105/123  93/112  94/125 385/480
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BP 1107121 104/123  81/112  93/125 388/480
RBF  103/121  109/123  104/112  106/125 422/480
Kohonen 114/121  116/123  103/112  117/125 450/480
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Table 5 Identification accuracy rate of
different identification algorithms
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R Y 0 G Ve G 175 G =353 Y N
Bayes 76.9 85.4 83.0 80.9 80.2
Fisher 70.2 90.2 76.8 73.6 77.9
BP 90.9 84.6 72.3 74.4 80.8
RBF 85.1 88.6 92.9 84.8 87.9
Kohonen 94.2 94.3 92.0 93.6 93.8
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Partial discharge recognition of typical insulation defect based on Kohonen network
JIANG Jiebo', CHEN Ke', SHI Yonggui', ZHANG Hangwei’, LI Hongjie’
(1. Fujian Hoshing Hi-Tech Industrial Co.,Ltd.,Fuzhou 350003, China;
2. School of Electrical Engineering,Xi’an Jiaotong University , Xi’an 710049, China)

Abstract : Aim at the problem that the uncontrollable interference faced by the partial discharge identification in substation, and

the initial parameters of the existing identification method are difficult to determine. Design defects that meet the discharge

characteristics of the substation. Multiple sample datas are collected combined with the statistical characteristic parameters

extraction method. Based on the Kohonen network with self-organizing competition recognition and strong anti-interference

characteristics ,new method suitable for partial discharge identification in substation is presented. By exploring the influence of

the Kohonen network’s parameters on its recognition effect,the recognition effect is optimized. Then by comparing the network

with the commonly used pattern recognition algorithm under the same conditions, high stability and high recognition rate of

Kohonen network are proved,and excellent performance in partial discharge identification of substation is verified.

Keywords : Kohonen network ; typical insulation defects ;partial discharge ; pattern recognition ;statistical feature parameter
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