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A high accurate harmonic analysis method based on FFT and neural network in power system

LIU Min , WANG Ke-ying
(Electric Power College ,South China University of Technology, Guangzhou 510640,China)

Abstract: A high accurate algorithm is presented for analysis of integer harmonic and non-integer harmonic in power system,
which is based on FFT and neural network. A characteristic of the method is that adjustable parameter base function is adopted by
neural network. First, the sampled signal is processed with FFT algorithm.By this algorithm, the number , magnitudes, phases, and
orders of harmonics are obtained. Second, applying results analyzed with FFT, the number of neural nodes is established according to
the number of harmonics, the initial weights of neural network are magnitudes of harmonics, the iterative initial parameters of base
function are phases and orders of harmonics. Finally, by training artificial neural network, integer harmonics and non-integer
harmonics can be analyzed precisely, at the same time, the close non-integer harmonics can be separated. The simulation results
verify the effectiveness and practicability of the algorithm.
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Fig .1 Neural network model
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Fig.2 Spectrum of signal with FFT
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Tab.1 Final results of harmonic analysis

W IRE WEE b ¢
LhRE 4.5 0.80 45.0
AXHEE 4.5 0.799 9 45.1
HRHRE/ (D) 0.0 0.012 5 -0.22
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i Tab.2 Harmonic parameters analyzed by FFT
3
o 250 L 2/¢ VA HAC )
Z 2 0.5460 0.4308 9.75
g s 10920 37268 -116.45
1 3.0420 1.1801 2.10
0.5 3.5880 0.3202 -108.61
0G50 100 150 200 250 300 350 400 450 500 30770 0.9947 293
/Hz 5.460 0 0.1915 3592
3 FFTHTEE St 7.098 0 0.6148 22047
Fig.3 Spectrum of signal with FFT 9.0480 04561 14363
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Tab.3 Final results of harmonic analysis
W R EE M/ ¢
KERE AXEH HEMRE ERE AXHHE  HAMNRE KBRE AXHEE  HxRz
AHE /%) S /%) SHE /(%)
0.50 0.500 1 -0.02 0.40 0. 400 0 0.00 20. 00 19.74 1.3
1. 00 1.000 O 0.00 4.00 4,000 0 0.00 10. 00 10. 12 -1.2
3.00 3.000 0 0.00 1.50 1.500 0 0. 00 25. 00 25.01 -0. 04
3. 50 3.498 0 0. 06 0.30 0.300 1 -0.03 30. 00 30. 20 -0, 67
5. 00 5. 000 0.00 1.00 1.000 0 0. 00 100. 00 99. 84 0.16
5. 40 5.401 2 -0. 02 0.20 0.199 9 0.05 120. 00 119. 83 0.14
7.00 7.000 0. 00 0.85 0.850 1 -0.01 150. 00 150. 04 -0.27
9.00 9. 000 0. 00 0. 50 0.500 0 0. 00 210. 00 210. 05 -0.02
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