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Abstract

Traditionally, the study of harmonic diffusion is carried out under the condition of constant back-
ground harmonics, which is not applicable to actual time-varying systems. Therefore, this paper
proposes a new method for estimating the harmonic dispersion on the user side under the condi-
tion of background harmonic fluctuation. Firstly, the dynamic time warping algorithm is used to
calculate the similarity between the harmonic voltage fluctuation and the harmonic current fluc-
tuation at the common coupling point, and the data segment with higher similarity is selected.
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Then the regression calculation is performed by the complex linear regression method, and the
effective impedance sample corresponding to the weak period of the background harmonic fluc-
tuation is obtained, and then the harmonic diffusion on the user side is evaluated. Experimental
verification shows that this method is more robust than traditional methods and can effectively
reduce the influence of background harmonic fluctuations.
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Figure 1. Norton equivalent circuit diagram of harmonic diffusion on user side
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Figure 2. Decomposition circuit diagram of superposition theorem
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Figure 3. Voltage vector diagram of H-th harmonic at PCC point
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Figure 4. Algorithm execution flow chart
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Table 1. Harmonic impedance and emission level calculation
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Figure 5. PCC point 3rd harmonic current waveform
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Table 2. Calculation of harmonic impedance and harmonic emission level when the fluctuation amount is large
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Figure 7. Comparison results of calculation of equivalent harmonic impedance by various methods
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