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A Study on the Reliability improvement of Partial Discharge Pattern Recognition
using Neural Network Combination (NNC) Method

Seong-il Kim', Seung-yong Jeong’, Ja-yoon Koo', Yun-sok Lim”, Sun-geun Koo~
Hanyang University’, Korea Electric Power Research Institute”
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Fig. 1 Block diagram of experimental set up
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FMP: Free Moving Particle)
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(SID: Spacer Insulation Defect)
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Fig. 2 Artificial defects
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Table 1 The number of input vector and
cross validation vector
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Table 2 Desired output vector

Desired output vector
Defect

FMP FE FP SID N

FMP 1 0 0 0 0
FE 0 1 0 0 0
FP 0 0 1 0 0
SID 0 0 0 1 0
N 0 0 0 0 1
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[4): Back Propagation (BP), Jordan-Elman Network
(JEN), Principal Component Analysis (PCA),
Self-Organizing Feature Map (SOFM) % Support Vector
Machine (SVM).
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Table 4 Summary of experimental results

Defect without GA with GA
Neural
Vector
FMP FE FP SID N Model Training | Testing | Training | Testing
MSE MSE MSE MSE
b{
nput Vector 108 86 118 95 52 BP 0,033 0.034 0.007 0.008
C.V.Vector | 54 | 42 | 89 | 47 | & JEN 0.036 0.035 0.008 0.010
B A= 4708 AEIZ o] Noise 152 T PCA 0.035 0.035 0.014 0.013
#atel 3 5709 2ANedS AR dolt], ol
% N9 WA Fo) Fxpe] THHY HP 2w SOFM 0.043 0.049 0.026 0.030
29} 2. SVM 0.124 0.124 0.062 0.067
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X5 A3 dEiEF &g (F9%)
5 Probability of pattern classification of
neural network (unit:%6)

Neural Defect

Model | pMP | FE FP | SID N

BP 100 9286 | 9831 100 100

JEN 100 100 100 100 100

PCA 98.15 | 9048 100 97.87 100

SOFM 8704 | 9048 | 8305 | 91.49

SVM 1000 | 9524 | 9831 100 16
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Table 6 Result of NNC method application

Neural Model | Training MSE | Testing MSE

BP 0.007 0.008
JEN 0.008 0.010
NNC 0.007 0.009
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Neural Defect

Model lgyp! FE | FP | SID | N

BP - 100 | 9831 | 92.86 100 100
JEN 100 100 100 100 100
NNC 100 100 100 100 100
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