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A harmonic measurement algorithm based on a correction method for DFT trapezoidal integration

LI Xue-tai, ZHANG Pei-chao
(Department of Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Asynchronous sampling is one of the main factors that cause spectrum leakage and harmonic measurement inaccuracy. In
order to improve the measurement accuracy of the asynchronous sampling, this paper proposes a harmonics measurement algorithm
assuming the fixed sampling rate. The proposed algorithm, which is based on the DFT trapezoidal integration principle, divides the
sampling points in a cycle into integer points and fraction points. The integration of the fraction points is then used to compensate for
the measurement result. The linear interpolation method is adopted to calculate the sampling value of the fraction point. When using
the proposed algorithm, a frequency-tacking circuit is needless, and the length of the data window is just one fundamental cycle. As
a result, the algorithm is most suitable for the multi-functional IEDs which integrate such functions as protection, measurement,
control and disturbance recording. Both the simulation results and the practical operation of the device demonstrate that the proposed
algorithm can improve the accuracy of the harmonic measurement effectively when the system frequency drifts between 45 Hz and
50 Hz.
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Fig.2 Amplitude error of fundamental wave using traditional
DFT
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Fig.3 Phase error of fundamental wave using traditional DFT
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Fig.7 Amplitude error of fundamental wave using traditional
DFT
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Fig.8 Phase error of fundamental wave using traditional DFT
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Fig.9 Amplitude errors of harmonics using traditional DFT
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