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Table 2 Comparison of harmonic analysis of different algorithms
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Table 5 Set values of signal parameters
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Fig. 10 Current waveform of Hashan transmission lines
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Fig. 11 Spectrum analysis of Hashan transmission lines
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STUDY ON SUBSYNCHRONOUS HARMONIC DETECTION METHOD IN
DENSE NEW ENERGY AREAS

Zhang Chao'?, Wang Weiqing', Wang Haiyun', Qiu Yanjiang'’
(1. Engineering Research Center for Renewable Energy Power Generation & Grid Technology Approved by Education Ministry for its
Establishment under College of Electrical Engineering , Xinjiang University, Urumgi 830047, China;
2. Guangzhou Power Supply Bureau Co., Ltd., Guangzhou 510620, China;
3. Jiangmen Power Supply Company of Guangdong Power Grid , Jiangmen 529030, China)

Abstract: Precisely detecting all parameters of harmonics in asynchronous sampling and non-integer period truncation can
be a big challenge for Fast Fourier Transform, and the utilization of window functions and interpolation algorithm can
improve the accuracy of FFT. Based on the analysis of the spectrum characteristics of Nuttall window, a Nuttall self-
convolution window function is obtained by several 4 terms 5 order Nuttall window self- convolution operations, and the
rectification formula of the quadruple-spectrum-line based on Nuttall self-convolution window is proposed. The simulation
results indicated that the algorithm can detect the frequency eigenvalues of subsynchronous harmonics more precisely, and
suppress the interference between the spectrum. Finally, the Nuttall self- convolution window and the four-spectral-line
interpolation FFT algorithm are applied to the subsynchronous harmonic detection in Hami area of Xinjiang, and the
effectiveness of the algorithm is verified.

Keywords: fast Fourier transform; harmonic analysis; Nuttall self-convolution window; four-spectral-line interpolation;

subsynchronous harmonic



