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POWER QUALITY/TRANSIENT POWER DISTURBANCE/MULTIWAVELET/

WAVELET TRANSFORM/NEURAL NETWORK

This thesis proposes a new approach fordetection and classification of
transient power disturbances using multiwavelet transform and vector gquantization
neural network. The result from multiresolution analysis of multiwavelet transform is
applied to extract the feature information of signals such as mean, standard deviation
and energy distribution of the detailed coefficients. These quantities are then used as
input data tothe learning vector quantization neural network to classify types of
transient power disturbances which are from both simulation and real signals. The
types of transient power disturbances in this study are impulsive transient, low
frequency oscillatory transient, and medium frequency oscillatory transient. In
addition, this technique is tested toclassify voltage sag and harmonics. In
experiments, three types of multiwavelets which are DGHM, Chui-Lian, and SA4 are
implemented for comparisons. The results are also compared with the one using db4
wavelet which has the same approximation order. The results show that the methods
using DGHM, Chui-Lian, andSA4 multiwavelets can detect transient power
disturbances under no-noise and noisy conditions with the SNR levels of 40, 35 and
25 dB as effectively as the one using db4 wavelet. The results using DGHM

multiwavelet yield the smallest changes of standard deviation and energy distribution



of the detailed coefficients, respectively. Moreover, the method using DGHM gives
more accurate classification of low frequency oscillatory transient than the one using
db4 wavelet, and gives similar accuracies for medium frequency oscillatory transient,
voltage sag and harmonics classification in comparison with the result using db4. In
conclusion, the proposed approach using DGHM multiwavelet is an effective way to

detect and classify transient power disturbances.
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