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A frequency point energy interpolation harmonic detection algorithm
based on twiddle factor transform

WANG Ze, YANG Honggeng
(School of Electrical Engineering & Information, Sichuan University, Chengdu 610065, China)

Abstract: IEC standard adopts 10 cycles’ group or sub-group algorithms to measure harmonics and inter-harmonics, but it
cannot accurately measure the frequency, amplitude and phase parameters of each component, and exists large errors with
non-synchronous sampling. Through transforming the twiddle factor of signal in frequency domain with IEC standard and
non-synchronous sampling, according to frequency point energy distribution, this paper proposes the method of frequency
point energy interpolation based on twiddle factor transform, which eliminates the side lobe interference of calculation
component came from non-attention components and achieves harmonic and inter-harmonics accurate identification and
precise measurement. Simulation results verify that the proposed algorithm is effective and has eminent anti-noise
performance, meeting the requirements of IEC standard and engineering measurement.
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Fig. 1 Frequency point spectrum and energy
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Table 2 Frequency detected relative errors

i BRZE %% A R 22/ %%
1 —-2.95e-07 1.23e-02 1.14e-02 3.23e-03 9.97e-04
2 -1.20e-04  -1.46e-01  -6.10e-02  -3.38e-02  —7.89¢-03
3 1.21e-04 1.41e-02  -5.39e-02 7.06e-03  —1.43e-03
4 5.83e-05 5.21e-02 — 1.84e-02 1.45e+01
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Table 3 Amplitude detected relative errors

i BRZE %% AR 72/ %
1 1.20e-05 3.67e-02  —1.54e-02 2.91e-02 1.21e-03
2 —6.74e-04  -2.50e-01  -4.78e-02  -39le-01  -1.33e-01
3 —531e-04 2.67e-02 1.90e-01 7.85e-02 8.59¢-03
4 -5.03e-04 3.00 — —1.15e-01 6.76e+01

4 AR IR ZE

Table 4 Phase detected relative errors

Jiik IERBRTE/% ) B R T/ %
1 1.10e-06  —2.02e-02  -1.71e-02  -3.87e-03  -1.22¢-03
2 9.00e-03  2.56e-01  1.06e-01  4.00e-02  9.47¢-03
3 -5.79¢-04  -371e-02  1.90e-02  -9.33e-03  -1.14e-03
4 -4.82¢-04  -133¢-01 — -2.15¢-02  6.64¢-01
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