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Fast S Transform-Based Classification of Power Quality Disturbance
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Abstract: Focusing on higher computation cost and lack of real-time detection for all techniques
based on traditional S-transform to identify power quality disturbances, a real-time approach
combining fast S-transform with least squares support vector machine is proposed. The standard
deviation of module coefficients, maximum module coefficient of each frequency band, and
module coefficient corresponding to the rated frequency are extracted from the one-dimensional
vector of the fast S-transform of the original power quality signals as features, and the least
squares support vector machine based on optimized parameters and the minimum output coding is
used to classify and identify the voltage swell, voltage sag, voltage interruption, spike, transient
oscillation and harmonic waves. Compared with the traditional approach based on S-transform,
the proposed approach reduces the tasks in both extracting features and training of the support
vector machine classifier due to fewer training samples. The longer the duration of the voltage
disturbance signal, the higher the saving efficiency. To the same accuracy, for the disturbance
signal with a length of 1 024 points, processing time can be saved by 99%. The classification
accuracy of this approach gets up to 98% with higher anti-interference ability.
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