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ABSTRACT: In power system harmonic analysis, the
up-to-date algorithm for harmonic measurement, which is
recommended by IEC, is the standard fast Fourier transform
(FFT) and it is specified that the continuous sampling of the
system with frequency of 50 Hz should be performed during
ten periods. To obtain satisfied accuracy, FFT algorithm
demands enough sampling points, however the more the
amount of sampling points, the heavier the calculation burden.
Utilizing order-reduction operation of FFT, the calculation
amount is reduced, and the problem that the FFT operation
cannot be utilized while the number of sampling points during
ten periods is not the power of 2 is solved, by the way, during
asynchronous  sampling including the sampling of
interharmonics, the sampling precision obtained by triangle
window is better than that obtained by Hanning window.
Finally, the effectiveness of the proposed method is verified by

case simulation based on Matlab.

KEY WORDS: harmonics; fast Fourier transform (FFT);
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Tab.1 Simulation results of synchronization sampling

ZH C1 (&) [&] C4 Cs C6 Cs C9 C1o0 cu C12 C13 [
1 1.0000 0.5000 0.3333 0.2500 0.2000 0.1666 0.1428 0.1250 0.1111 0.1000 0.0909 0.0833 0.0769 0.2500
2 1.0000 0.5000 0.3333 0.2500 0.2000 0.1666 0.1428 0.1250 0.1111 0.1000 0.0909 0.0833 0.0769 0.2500
3 1.0000 0.5000 0.3333 0.2500 0.2000 0.1666 0.1428 0.1250 0.1111 0.1000 0.0909 0.0833 0.0769 0.2500
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Tab.2 Simulation results of asynchroization sampling

it FET f FFT WG W FFT B

Z¥ P kA FFT AQﬁi— s, VU FFT m@ 1'; sy, LT EIREN) FET n %ET ﬁr_ﬁi}& 0= f6 B FET ; ﬁﬁ; ﬁjij’/'%
e 10000 10018 05236  1.0018 0.5236 0.9997 0.0840 0.9999 3.06%10°
e 05000 05012 06718 05012 0.6718 0.4997 0.1635 0.4999 0.163

s 03333 03343 08363 03343 0.8363 0.3330 0.2487 0.3333 0.028

ci 02500 02508 09637 02508 0.9637 0.2497 0.3389 0.2499 0.050

¢s 02000 02007  1.0450 02007 1.0450 0.1997 0.4339 0.1999 0.079
01666 01673 10740  0.1673 1.0740 0.166 4 0.5338 0.1666 0.114

¢ 01428 01434 10400 01434 10400 0.1425 0.6386 0.1427 0.156

s 01250 01254 09370  0.1254 0.9370 0.1247 0.7480 0.1249 0.204
c 01111 01114 07410 01114 0.7410 0.1108 0.8620 0.1110 0.258
e 00000 01002 04230  0.1002 0.4230 0.0996 0.9800 0.0998 0.319
en 00909 00909 00760 00909  —0.0760 0.0906 1.1069 0.0907 0.386
e 00833 00831 08950 00831  —0.8950 0.0829 12362 0.0832 0.459

cs 00769 00762 25348 00762 -2.5348 0.0766 13680 0.0768 0.542

o 02500 02483 06794 02483  —0.6794 0.2459 1.6028 0.2460 1599
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