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Fig.1 Optimal hyper-plane for classification
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a. KM REK (x,x) = (x-x) ;

b. 20X R K (x,x) = [ (x-x)+c¢]", HH
c,q NHEE q=1,2,;
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Tab.2 The classification results of transients

by C-SVC,RBF kernel,C=128 and y=2

FEA A It WK
ARy o« EW TS THD #RR #RiR

1 02479 0.8316 0.0011 0.0192 0.0610 5 5
2 03117 0.6006 0.0003 0.0177 0.0610 5 1
3 0.2042 0.8956 0.0035 0.0216 0.0528 5 5
4 0.2482 0.8956 0.0038 0.0216 0.0528 5 5
5 0.2620 0.8985 0.0056 0.0226 0.0447 5 5
6 0.20950.5990 0 0.0237 0.0610 5 1
7 0.2805 0.8172 0.0046 0.0220 0.0488 5 5
8 0.2048 0.8331 0.0099 0.0255 0.0056 5 5
9 0.1859 1.0000 0.0082 0.0263 0.0244 5 5
10 0.21190.7791 0.0060 0.0237 0.0386 5 5

% 3 C-SVC,RBF #%,C=128,y=2 Bt Xf BB & Bk
10 BRI EIESE R
Tab.3 The classification results of sags by
C-SVC,RBF kernel,C =128 and y=2
FEA RHAE Wik
ZHEL % a EW TS THD MR ARiR
0.4555 0.5744 0.0825 0.0023 0.0023
0.4586 0.5739 0.0788 0.0021 0.0012
0.4652 0.5772 0.0700 0.0020 0.0014
0.4677 0.5749 0.0735 0.0018 0.0045
0.4737 0.5805 0.0846 0.0018 0.0017
0.4683 0.6271 0.1353 0.0040 0.0027
0.4798 0.5753 0.0703 0.0017 0.0018
0.4859 0.5783 0.0960 0.0019 0.0002
0.4938 0.5755 0.0753 0.0015 0.0004
0.4996 0.5669 0.1180 0.0063 0.002 1
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Tab.4 The influence of penalty parameter on
different kernel functions when y =2.0
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c G FETR /%
M ZWA RBFE  Sigmoid #

0.1 65.33 55.33 68.67 63.33
1 76.67 55.33 68.67 63.33
10 82.67 55.33 90.67 81.33
100 91.33 71.33 93.67 85.33
1000 92.67 79.33 92.67 92.00
10 000 92.00 92.67 92.00 92.67
100 000 92.00 92.00 87.33 92.67

RRIER /% 92.67 92.67 93.67 92.67
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Tab.5 The influence of v on different kernel functions

ITRIETFE /%

v AP 2R RBF#  Sigmoid %
0.1 8733  62.67 8933 92.67
0.2 90.67 6533 8133 90.67
0.3 90.67 7467  90.00 92.00
0.4 88.67 7267  88.67 90.00
0.5 88.67  89.33  90.00 88.67
0.6 88.67  80.00  88.67 87.33
0.7 8267 7600  82.67 83.33
0.8 8200 7067  82.00 82.00
0.9 7400 5933  76.00 74.00

BRSFEE/ % 90.67 89.33 90.00 92.67
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Classification method of dynamic power quality
disturbances based on SVM
SONG Xiao-fang',CHEN Jin-cao®
(1.Nanjing Automation Research Institute,Nanjing 210003, China;

2.Nanjing University of Science and Technology,Nanjing 210094 ,China)

Abstract: The SVM (Support Vector Machine) method is introduced to classification of power qua-

lity disturbances. The concerned disturbances,including voltage sags,swells,interruptions,switching

transients, flickers and harmonics,are modeled with Matlab. The features of sample waves are

extracted by Fourier transform and wavelet transform to form the training and testing samples. The

steps of disturbance classification using LIBSVM are described. The influence factors are analyzed

according to the classification result. The trained support vector classifier is tested and validated

effective. When using C-SVC and RBF kernel,parameters can be adjusted to achieve the optimal

effect,while the maximal classification ratio reaches 96.67 %.

Key words: dynamic power quality; support vector machine; classification method; multi-class

classification



