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Study on the approachs of electrical harmonic analysis for asynchronous sampling

QIU Hai-feng, ZHOU Hao
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: The estimation of electrical harmonic parameters by using the quasi-synchronization and interpolated FFT are introduced.
The main factor of spectral leakage is conducted when the sampling would be non-synchronous. The computing formulas for the
harmonic parameters are given based on the features of Hanning Window and Blackman Window. The computing formulas are given
based on the method of quasi-synchronization as well. Simulation result demonstrates that the expected precision is achieved with the
above three methods. Compared with the precision, error features with variable frequency and practicability of the algorithm, a
suggestion is proposed in engineering practice.
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Tab.1 Components of the simulated harmonic signal
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Tab.2 Comparison of the amplitude among different window types
o %38 FFT BTHE EREE HE )Pk
A BE (D) HHEE  RBE (%) WEE  RE (% HEE BE (%)
bl 50.5 52.7343 4.424366 50.4971 -0.00005 50.4999 -0.00002 — —

50 220. 0 218.6432 -8.375 219.7048 -0.1342 219.9999 -0.0001 219.89 -0.0493

100 0.50 1.4404 304.53 0.5211 4.2195 0.50153 0.30634 0.4989 -0.2181
150 5.00 5.4460 -12.149 4.9865 -0.2699 4.9979 -0.0423 49779 -0.4424
200 0.30 0.5910 5.073 0.3003 0.1135 0.3003 0.1035 0.2981 -0.6277
250 7.00 6.1400 -8.6919 6.9885 -0.1650 7.0004 0.0061 6.9142 -1.2258
300 0.20 0.5718 57.157 0.2001 0.0290 0.2002 0.0872 0.1964 -1.8228
350 3.00 2.3794 -21.976 2.9961 -0.1314 3.0001 0.0030 2.9282 -2.3937
400 0.15 0.3780 -32.965 0.14973 0.6228 0.1505 0.3631 0.1448 -3.4360
450 1.00 0.8542 -5.3206 0.1509 -0.1324 1.0000 0.00001 0.9605 -3.9478
550 0.5 0.3133 -37.34 0.4991 -0.1714 0.5000 -0.0075 0.4709 -5.8238
750 0.3 0.2834 -5.533 0.2996 -0.1465- 0.3000 0.0006- 0.2682 -10.5849
950 0.15 0.2418 61.20 0.1498 -0.1483 0.1500 -0.0030 0.1252 -16.5091
1250 0.12 0.2302 91.83 0.1198 -0.1308 0.1200 0.00001 0.0876 -27.0285
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