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Power quality disturbances classification based on wavelet transform and multifractal analysis
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Abstract: A novel approach of power quality (PQ) disturbance classification based on the discrete wavelet transform, multifractal
analysis and probabilistic neural network is proposed in the paper. The multiresolution analysis technique of discrete wavelet
transform and the Parseval’s theorem are utilized to extract the energy distribution features of the PQ disturbance signals at different
resolution levels. Multifractal analysis calculates the variance fractal dimension of the same PQ disturbance signals as the other
dimension of features vectors. Then by combining both energy distribution features and variance fractal dimension, it is possible to
completely describe the characters of different PQ disturbance. These feature vectors are applied to probabilistic neural network
system for training and testing so as to identify PQ disturbance type according to features of energy distribution and variance fractal
dimension. The accuracy of classification reaches to 95.86% and is superior to the existing method based on only wavelet transform
for features extraction.
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Tab.1 Model of power quality disturbance signal

wavelet transform
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Fig. 2 Local variance fractal dimension of disturbance signal

based on multi-fractal
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Tab.2 Classification results of disturbances based on wavelet,
variance fractal dimension and PNN

cl c2 C3 C4 Cs | €6 | C7
Cl 100 0 0 0 0 0 0
() 0 94 0 0 6 0 0
3 0 0 95 0 0 5 0
C4 0 0 0 100 0 0 0
C5 0 4 0 0 96 0 0
6 0 0 1 0 0 95 4
7 0 ¢ 2 0 o | 7 91

FRNEsER 95. 86%
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Tab.3 Classification results of disturbances based wavelet

and PNN

cl c2 c3 | ca | cs 6 7
C1 100 0 0 0 0 0 0
c2 ] 91 0 0 9 0 0
C3 0 0 9 | o 0 8 2
c4 ] ] 0 99 0 0 1
C5 0 6 0 0 94 0 0
6 0 0 1 0 0 95 4
7 0 0 4 0 0 9 87
R PR 93. 71%
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