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Classification Technique of Kaolin Contaminants Degree for Polymer Insulator
using Electromagnetic Wave
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Abstract

Recently, diagnosis techniques have been investigated to detect a Partial Discharge associated with a
dielectric material defect in a high voltage electrical apparatus. However, the properties of detection
technique of Partial Discharge aren’t completely understood because the physical process of Partial
Discharge. Therefore, this paper analyzes the process on surface discharge of polymer insulator using
wavelet transform. Wavelet transform provides a direct quantitative measure of spectral content in the
time-frequency domain. As it is important to develop a non-contact method for detecting the kaolin
contamination degree, this research analyzes the electromagnetic waves emitted from Partial Discharge
using wavelet transform. This result experimentally shows the process of Partial Discharge as a
two-dimensional distribution in the time-frequency domain. Feature extraction parameter namely,
maximum and average of wavelet coefficients values, wavelet coefficients value at the point of 95 % in
a histogram and number of maximum wavelet coefficient have used electromagnetic wave signals as
input signals in the preprocessing process of neural networks in order to identify kaolin contamination
rates. As result, root sum square error was produced by the test with a learning of neural networks
obtained 0.00828.

Key Words : Electromagnetic wave, Kaolin contamination degree, Partial discharge, Wavelet transform,
Polymer insulator, Neural network, Signal classification
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Table 1. Various type of feature extraction parameters.
Aot BEG |

B %H = A4

Kaolin:10 g|0.4~12 mV|0.1-04~0.16 mV| =¥ 6(a)

Kaolini30 g| 1~8 mV | 0.157~05 mV 18 6(b)

Kaolin’50 g[9.7~100 mV| 0.529~2 mV 19 6(c)
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Table 2. Test result of neural network.

Target Values Test Results
Kaoline|Kaoline | Kaoline | Kaoline | Kaoline | Kaoline
(10g) | (30g) | (50g) | (10g) | (30g) | (50g)
0.00000 | 0.50000 { 1.00000 | 0.00107 | 0.49978 | 0.99776
0.00000 | 0.50000 | 1.00000 | 0.00000]0.50081 | 0.99947
0.00000 | 0.50000] 1.00000]0.00000]0.50081 | 0.99945
0.00000 | 0.50000 | 1.00000] 0.00000]0.49774 | 0.99946
0.00000|0.50000] 1.00000]0.00107 1 0.49978 | 0.99905
0.00000 | 0.50000 | 1.00000 | 0.00107]0.50081 | 0.99915
0.00000 {0.50000 | 1.00000 | 0.001070.49978 | 0.99946
0.000000.50000 | 1.00000 | 0.00000 ] 0.50081 | 0.99947
0.00000]0.50000 | 1.00000 | 0.00000 ] 0.49978 | 0.99905
0.000000.50000 | 1.00000 | 0.00000|0.49978 | 0.99923
0.000000.50000 | 1.00000 | 0.001070.50379 | 0.99946
0.000000.50000] 1.00000] 0.06010710.499780.99943
0.00000 0.50000] 1.00000] 0.00107]0.49774]0.99869
0.00000]0.50000 ] 1.00000] 0.00000]0.50081 ]0.99946
0.00000 | 0.50000 | 1.00000]0.00107]0.50081 | 0.99911
0.00000 | 0.50000 | 1.00000 10.001070.49752]0.99946
0.00000 [ 0.50000 | 1.00000 [ 0.00107]0.50081 | 0.99943
0.0000010.50000 | 1.00000 | 0.00000 | 0.50081 | 0.99946
0.0000010.50000 | 1.00000 | 0.00107 10.49774]0.99946
0.00000]0.50000 | 1.00000 | 0.00000 | 0.499780.99945

RSSE(Root Sum Square Error=0.00828)
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