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A Study on the Optimization of PD Pattern Recognition
using Genetic Algorithm
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(Seong-11 Kim * Sang-Hwa Lee - Ja-Yoon Koo)

Abstract - This study was carried out for the reliability of PD(Partial Discharge) pattern recognition. For the pattern
recognition, the database for PD was established by use of self-designed insulation defects which occur and were mostly
critical in GIS(Gas Insulated Switchgear). The acquired database was analyzed to distinguish patterns by means of
PRPD(Phase Resolved Partial Discharge) method and stored to the form with to unite the average amplitude of PD pulse
and the number of PD pulse as the input data of neural network.

In order to prove the performance of genetic algorithm combined with neural network, the neural networks with
trial-and-error method and the neural network with genetic algorithm were trained by same training data and compared

to the results of their pattern recognition rate.

As a result, the recognition success rate of defects was 93.2% and the neural network train process by use of
trial-and-error method was very time consuming. The recognition success rate of defects, on the other hand, was 100%
by applying the genetic algorithm at neural network and it took a relatively short time to find the best ‘solution of
parameters for optimization. Especially, it could be possible that the scrupulous parameters were obtained by genetic

algorithm.
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Fig. 2.1 System for GIS PD measurement and analysis
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Fig. 3.7 PRPD pattern of protrusion fixed on the GIS enclosure
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Table 4.1 Objective vector for insulation defects

Objective vector
Defects

1 2 3 4 5
Free Moving Particle (FMP) 1 0 0 0 0
Floating Electrode (FE) 0 1 0 0 0
Fixed Protrusion (FP) 0 0 1 0 0
Void in a Spacer (VS) 0 0 0 1 0
Noise (N} 0 0 0 1
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Table 4.2 Optimization of neural network structure using
genetic algorithm

Step 1. /Initialize momentum(e), learming rate(n) and
the number of neurons of hidden layer(¢) randomly/
r< 0
initialize a(0), »(0), and €(0);
Step 2. /Evaluate MSE of /

Fitl0] < Update_Parameter(a (0), n{0), £(0));

Step 3. /Reproduce new population with crossover and mutationy/
{a(r), n(r), £(r)}<—Reproduce( )
/Select fit pair of parent MLP parameters/
{a(r), n(), e(r)}<—Crossover( );
/Pick random position and do crossovers/
{a(r), n(r), )}« Mutate( );
/Nutate both new chromosomes at randomy/

Step 4. /Evaluate fitness/
Fitlr] < Update_Parameter(a(r), n(r), £(r));
/Replace population/

Step 5. /Stopping criterion/
r<—r-~1
if r<1I, then goto Step 3; /Iterate again, or else/
else Get_solution{ ); /Get best solution from population/
Stops
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Table 4.4 Result of pattern recognition using genetic algorithm
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