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Detection and Classification of Single and Multiple Power
Quality Disturbances Based on Independent Component
Analysis

S. Nazari!, MSc Student; S. Esmaeili?, Associate Professor; F. Karimzadeh?, PhD in Electrical Engineering

1- Faculty of Electrical Engineering, Shahid Bahonar University of Kerman, Kerman, Iran, Email: Sinanazaril991@yahoo.com
2- Faculty of Electrical Engineering, Shahid Bahonar University of Kerman, Kerman, Iran, Email: S_Esmaeili@uk.ac.ir
3- Faculty of Electrical Engineering, Shahid Bahonar University of Kerman, Kerman, Iran, Email: karimzdeh@icst.ac.ir

Abstract: Detection of power quality disturbances requires some methods to decompose, identify and then classify waveforms. In this
paper, a statistical method called Single Channel Independent Component Analysis (SCICA) is used for this means. In this method,
source signals are separated from observed signals by using the characteristics of statistical independence as well as the non-Gaussian
distribution of disturbance sources. The proposed method for classification of PQ disturbances consists of three stages: a) data
generation, b) feature extraction and c) disturbances classification. The advantages of this method are its lower cost (due to the using
of only one sensor), high accuracy in extracting independent components of non-Gaussian, non-linear and non-static signals, excellence
of estimated signals, classification of multiple power quality disturbances that include more than two disturbances for any combination
(ternary and quaternary disturbances) and estimation the starting time, ending time and duration of voltage swell, voltage sag, flicker
and oscillatory transients with great accuracy. The results of the simulations on generated and real waveform show capability and high
performance of the proposed method.

Keywords: Independent component analysis, power quality disturbances, observed signal, estimated signals, detection, classification.
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10 Mixing Matrix ! Sag
1 Fixed Point Algorithm 2 Swell
12 Single Channel Independent Component Analysis % Flicker
13 Time-Delay 4 Oscillatory Transient
14 Optimal Hyperplane 5 Stockwell’s Transform
15 Adaptive Notch Filter " Spike
16 Spectral Difference 8 Symmetrical Components Analysis
7 Fisher’s Discriminant Ratio ® Independent Component Analysis
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