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Power quality denoising and transient disturbance detection based on db4 wavelet
CHEN Zhao, LI Zetao

(College of electrical engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] Aiming at the characteristics of short time, fast change and non - stationary of transient power quality disturbance

signal, a transient power detection method based on db4 wavelet analysis is proposed. According to Mallat algorithm, the modulus

maxima of wavelet transform at singularity points can be extracted by multi—resolution decomposition of signals, and simultaneous

interpreting the disturbance time of transient power quality signals. Before the disturbance location, the signals can be denoised by

wavelet denoising according to the different propagation characteristics of signals and noises in different scales of wavelet transform.

The simulation analysis of transient disturbance detection for five kinds of transient power signals is programmed on MATLAB,. The

simulation results show that the method can accurately obtain the start and end time of disturbance, and the accuracy meets the actual

engineering requirements.
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Tab. 1 Definition and description of transient power quality problems
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Fig. 1 Mallat decomposition algorithm
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Fig. 2 Principle diagram of wavelet threshold denoising
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Fig. 3  Flow chart of time location of transient power quality

disturbance
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Fig. 4 Denoising voltage bump wavelet decomposition waveform
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Fig. 5 Denoising voltage notch wavelet decomposition waveform
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Fig. 6 Denoising voltage discontinuous wavelet decomposition waveform
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Fig. 7 Denoising oscillation transient wavelet decomposition waveform
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Fig. 8 Denoising pulse transient wavelet decomposition waveform

2500

2500

2500

2500

2500

2500

2500

2500

2500

2500

2500

2500

2500

2500

2500

2500

2500

2500



82 B o /5 M5 MM 1K

®2 EHRERENRHERENEEL

Tab. 2 Signal-to—noise ratio after denoising of transient power quality disturbance

{5MELE (SNR) LMk H R MR H, ] WEHES Tk 2
FRES 14.894 0 10.037 8 13.973 5 12.104 2 11.898 9
LM (5 5 29.074 5 24.112 2 26.957 9 25.748 9 23.486 0
F3 EEHERERINWHEELLER
Tab. 3 Time location results of transient power quality disturbances
SIBRARUARTE /ms ENRLAI A /ms  ARLARFRIZEHR S /ms SIBRZ AR /ms BRI /ms 2R IRIZAN S/ ms
Rk 50 50.039 0.039 150 150.000 0
P [T 50 50.039 0.039 150 150.000 0
FL e i) 50 50.000 0 150 150.078 0.078
WRHES 40 40.078 0.078 50 50.078 0.078
Jok i 2 66 65.977 0.023 67 67.148 0.148
[T]. HEEHLT A2, 2017,37(24) :7121-7132,7426.
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