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Detection of voltage flicker based on blind source separation of minimum mutual information

GUO Tian-dong, WANG Qi
(School of Electrical Engineering and Automation, Harbin Institute of Technology, Harbin 150001, China)

Abstract: To measure the parameters of voltage flicker accurately, blind source separation algorithm is presented based on the
criterion of minimum mutual information. Taking the mixed signal containing voltage flicker as blind signal, the paper samples the
order of mixed signals and delays them a number of points, and constructs the input signal matrix. The voltage flicker envelope curve
is separated from mixed signal with Fast-ICA algorithm based on blind source separation of minimum mutual information. Then
frequency and amplitude of the envelope curve are calculated and short-term flicker value is acquired. An experimental circuit
containing signal generation circuit, power amplifier circuit and sampling circuit is designed. Experiment results show that the
method is more effective in stationary and instantaneous voltage flicker detection. The method is better than conventional FFT
algorithm when envelope curve contains inter-harmonics.
This work is supported by National Natural Science Foundation of China (No. 60871034).
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Fig.1 Block diagram of voltage flicker generator
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Fig.5 Transient flicker curve and envelope curve
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Tab.1 Settings of amplitude and frequency

A% Hz 5.5 9.5 11.5 15.0 25.0

T AE/% 0.180 0.127 0.148 0.216 0.521
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Tab.2 Results of frequency

e EH/Mz  FFTIE  MIXRZE% BIESEE  AHXHRZ/%
55 5.469 -0.564 5.517 0.309
9.5 9.375 -1.316 9.524 0.253
11.5 11.328 -1.496 11.520 0.174
15.0 14.844 -1.040 15.000 0.000
25.0 25.000 0.000 25.000 0.000

3 HAMIRENESER
Tab.3 Results of relative amplitude

W /%  FFTIL  HDEHRZE% B S AR E%
0.180 0.179 -0.556 0.179 -0.556
0.127 0.100 -21.260 0.124 -2.362
0.148 0.133 -10.135 0.145 -2.027
0.216 0.195 -9.722 0.202 -6.481
0.5210 0.521 0.000 0.514 -1.344
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