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Voltage flicker envelope parameter detection based on improved energy operator and
six-term cosine window spectrum correction

GU Tingyun', GAO Yunpeng?, WU Cong? LU Qiansu', GAO Jipu'
(1. Electric Power Research Institute of Guizhou Power Grid Co., Ltd., Guiyang 550001, China;
2. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: With the rapid development and application of new energy and power electronics technologies, the current grid
voltage fluctuations and flicker problems are becoming more and more seriously. Aiming at the accurate detection and
evaluation of voltage flicker parameters, a method for detecting voltage flicker envelope parameters based on improved
energy operator and six-term cosine window three-spectral line interpolation is proposed. Compared with traditional
energy operator, this method does not need square root operation, and has faster calculation speed and better real-time
performance. The accuracy and stability of the system in the case of fundamental wave frequency fluctuation and various
harmonics are improved by the flicker correction coefficient. A detection platform based on PXI + LabVIEW architecture
is built and tested. The simulation and experimental results show that the detection algorithm is more stable and accurate
than the traditional energy operator when it contains single amplitude modulation, multi-frequency amplitude modulation,
fundamental frequency fluctuation, harmonic, inter-harmonic and white noise interference respectively. And the real-time
online detection and accurate analysis of voltage flicker parameters can effectively be realized.
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Table 1 Coefficients of six cosine window functions
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Fig. 2 Measurement errors with single frequency based on

improved energy operator
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Table 3 Measurement errors of multi-frequency
flicker envelope component

NAREME/ %  NARSRHz BEST e /% SRR T en/%

0.1 23 7.3262E-4 1.3743E-7
0.07 15 7.6485E-5 1.3482E-8
0.03 7 6.1055E-5 9.4012E-8
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Fig. 3 Measurement errors with kinds of harmonics

based on Teager energy operator
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Fig. 7 Measurement errors with noises based on

Teager energy operator
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Table 4 Measurement results of flicker parameters

RELHERD [N A% He W EL R ZE/ % ARAARTE Yo
0.105 1 0.191 0.086
0.155 2 0.178 0.093
0.165 8.8 0.094 0.051
0.280 11 0.188 0.059
0.195 15 0.103 0.075
0.120 21 0.158 0.061
0.200 29 0.134 0.077
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