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Table 1 Validation accuracy for various SVM model
t=0 t=1 t=2
-0 95% (38/40) 92. 5%(37/40) 97. 5%(39/40)
' 94. 1667 % (113/120) 94, 1667 % (113/120) 98, 3333%(118/120)
. 85%0(34/40) 52 5%(21/40) 9024 (36/40)
’ 90%(108/120) 73. 333 3%(88/120) 97. 5% (117/120)
1 —s=0,t=—2 , C-SVC 2 s 4,
. RBF ( CRGA) Best Validation Accuracy=95%, Best c=1. 971 4, Best g=
; 97. 5%, 40 28094, 36. 0806 s,
1 s 3, Best Validation Accuracy C-SVC . RBF s
=94. 166 7%, Best c=2. 972 8, Best g=16. 318 9, (
30. 867 1 s, 98. 333 3% . 120 CRPSO) . \
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Application of Optimized Parameters SVM Based on Photoacoustic
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Abstract In order to solve the problems such as complex operation, consumption for the carrier gas and long test period in tradi-
tional power transformer fault diagnosis approach based on dissolved gas analysis(DGA) , this paper proposes a new method
which is detecting 5 types of characteristic gas content in transformer oil such as CH,, C;H;, C;H,, C,H; and H, based on
photoacoustic spectroscopy and C,H,/C,H,, CH,/H,, C,H,/C,H; threeratios data are calculated. The support vector ma-
chine model was constructed using cross validation method under five support vector machine functions and four kernel functions,
heuristic algorithms were used in parameter optimization for penalty factor ¢ and g, which to establish the best SVM model for
the highest fault diagnosis accuracy and the fast computing speed. Particles swarm optimization and genetic algorithm two types
of heuristic algorithms were comparative studied in this paper for accuracy and speed in optimization. The simulation result
shows that SVM model composed of C-SVC, RBF kernel functions and genetic algorithm obtain 97. 5% accuracy in test sample
set and 98. 333 3% accuracy in train sample set, and genetic algorithm was about two times faster than particles swarm optimiza-
tion in computing speed. The methods described in this paper has many advantages such as simple operation., non-contact meas-
urement, no consumption for the carrier gas, long test period, high stability and sensitivity, the result shows that the methods
described in this paper can instead of the traditional transformer fault diagnosis by gas chromatography and meets the actual pro-

ject needs in transformer fault diagnosis.
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