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Fig.1 Schematic diagram of lightning strike on system
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Fig. 2 Lightning current waveform
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Fig. 3 Surge of load side caused by lightning

strike to high-voltage line
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Fig.4 Schematic diagram of reclosing on C-phase
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Fig.5 Surge of load side caused by reclosing
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Fig. 6 General framework of surge wave detection
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Fig. 8 Squared wavelet coefficients of
voltage A (in figure 5) at scale 4
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Table 3 Effect of sampling rate and time-window
on detection results
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SURGE DISTURBANCE DETECTION USING WAVELET-BASED NEURAL NETWORK

Wang Jing', Shu Hongchun®, Chen Xueyun'
(1. Harbin Institute of Technology, Harbin 150001, China)
(2. Kunming University of Science and Technology, Kunming 650001, China)

Abstract: After carefully analyzing the voltage surge disturbances in the field of dynamic power quality issues, a new surge
disturbance recognition method, based on wavelet theory and neural networks, is proposed in this paper. First the various
causes of surge are discussed. Then the PSCAD/EMTDC software package is used for the simulation of the voltage transient
processes with different disturbances. The simulated disturbance waves are then discomposed into 4 levers using wavelet
transform. Afterwards, the energy feature, which is extracted from the wavelet coefficients under different levers, is
employed as the input feature vector to probabilistic neural network (PNN) training. Results show that this method has a
high accuracy to distinguish between surge disturbances caused by lightning and those caused by switching operation.
Comparing to conventional voltage-based disturbance detection approaches, the proposed approach is precise not only in
discriminating the type of transient event, but also in recognizing the causes of disturbances.
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