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Power harmonic analysis based on wavelet and STFT transform

LIU Jun, DAI Ben-qi, WANG Zhi-yue
(School of Information Science and Engeering, East China University of Science and Technology, Shanghai 200237,China)

Abstract: In order to detect the fluctuation harmonic in grid system, Fourier and wavelet transform are integrated and applied to
power harmonic analysis in this paper. A series of Band-pass filters are designed to separate fundamental and harmonic from each
other by using wavelet transform, then the amplitude, frequency and phase of fundamental and harmonic are precisely calculated by
Short Time Fourier Transform (STFT). The results of simulation show that this method can accurately detect the amplitude, frequency
and phase of fundamental and harmonic with its order from 2 to 63, even this signal comprises Gaussian additive white noise. This
improved algorithm is simple and convenient for implementation.
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Fig.1 Implementation of multi-resolution signal
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Fig.4 Amplitude characteristic of Filterl
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W RE AR N -0 18
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ARREAAR S RHEAT T OB, S AV 1 3R SCRRE6) e
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Tab.1 Comparison of frequency estimated by interpolated FFT algorithm and the algorithm in this paper

WERE 1 2 3 4 5 6 63
W 50. 2 100. 2 149.8 200. 5 250. 3 299. 8 3150
A 1 50.1978 | 100.0994 | 149.7520 | 200.4859 | 250.2989 | 299.7862 3150. 01
HSTIRE 1/(%) | -0.0044 | -0.1004 | -0.0320 | -0.0070 | -0.0004 | -0.0046 0. 0003
A 2 50.2026 | 100.1901 | 149.8049 | 200.5098 | 250.3070 | 299.7941 3150. 02
HRHRE 2/(%) 0. 0052 ~0. 0099 0. 0033 0. 0049 0. 0028 -0. 002 0. 0006

F+ 2 N7 EIRE FFT BEMA BB EMITARILE
Tab.2 Comparison of amplitude estimated by interpolated FFT algorithm and the algorithm in this paper

EWHIRE 1 2 3 4 5 6 63

W 37. 66 0. 933 1.813 0. 885 1.943 0. 97 1.2
i 1 37. 6888 0. 9331 1.8237 0. 8595 1.9456 0. 9464 1.2029
HAHRE 1/(%) 0. 0765 0. 0107 0. 5902 -2. 8814 0. 1338 -2. 4330 0.2417
fEiHE 2 37. 6623 0. 9300 1.8179 0. 8870 1.9478 0.9713 1. 2027
HRHRE 2/(%) 0. 0061 -0. 3226 0. 2703 0. 2260 0. 2470 0. 1340 0. 2250

3 NTEEE FFT HENER ARG TERLER
Tab.3 Comparison of phase estimated by interpolated FFT algorithm and the algorithm in this paper

Ltitled 1 2 3 4 5 6 63
BEME 0.1745 0. 6981 0. 8727 1. 0472 1.2217 1. 3963 2.0944
A 1 0. 1760 0. 8033 0. 9360 1. 0621 1.2249 1. 4371 2. 0441
HXRE 1/(%) 0. 8596 15. 0695 7.2534 1. 4228 0.2619 2.9220 -2. 4016
fhTHE 2 0. 1757 0. 6809 0. 8769 1. 0384 1. 2274 1. 3853 2. 0804
xR ZE 2/(%) 0. 6767 -2. 4609 0. 4859 -0. 8448 0. 4666 -0, 7885 -0. 6665

L ICBRAAEEMEMG T AN REREE AR EIL-0.1004%; KAXFEBERS T
FE+001% LA, TRASCERO)IT HIERMEM T  AXHREREE £ 04% LR, TSCER[6) P IBE M
MHXIREMAFAE RS, K52 RKIERHEN  AROMAMRELFERKS), R 4 KM 6 Rig


http://www.cqvip.com

D 000 http://www.cqvip.com]

XK, S FET/NBONAE R {8 B A e 9 R Y T U 0 BT -59 -

W B IR Z Bk -2. 8814 % F1-2. 4330%; K
AEEARAAE TS5 R0 B0 F R SCER 6 AR
&R, REE 2 KN RZEN-2. 4609%, B
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g RAMEXIR ENEWECK, T 2, 3 KB
AAFTRE S RENL 15.0695% A1 7. 2534%, KA
BT CER (6] 50 Hanning & 458 FFT &,
G T BB 5T .
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