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Modified S-transform Voltage Sag Source Identification by Introducing Regulation Factor
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Abstract: The correct classification and identification of voltage sags in distribution network is of great
significance to suppress and mitigate voltage sags. The five kinds of voltage sags and their typical characteristics
caused by three different phases of short-circuit fault, induction motor start-up and transformer operation were
analyzed, and an improved S-transform was obtained by adding amplitude adjustment factor and exponential
adjustment factor to Gaussian window function of standard S-transform. The basic frequency amplitude curve and
frequency amplitude envelope of different types of voltage sag signals were obtained by using the improved S-
transform method. Six characteristic indexes were extracted, including sag depth, number of mutation points,rise and
fall slope of basic frequency amplitude, second harmonic content and sag time ratio. These characteristic index data
were input into support vector machine (SVM) after normalization to realize the recognition of different types of
voltage sag in distribution network. Finally, the simulation results show that the improved S-transform based on the
adjustment factor is more accurate than the standard S-transform for voltage sag classification.
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Tab.1 Typical characteristics of voltage sag
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Fig.1  The number of mutation points
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Fig.3 Frequency amplitude envelope
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improved S-transform
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Tab.3  SVM recognition accuracy based on

standard S-transform
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Tab.7 Comparison of classification and recognition accuracy
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Tab.4  Correct recognition rate of SVM under different methods
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Tab.9  Partial data extracted by improved S-transform
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