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Photovoltaic Power Smoothing Technology of Charge
Control Based on Improved VMD Algorithm

MENG Jiabin®
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Abstract: To address the issue of power fluctuations in photovoltaic (PV) generation systems caused by variations in ir-
radiance and temperature, which affect grid stability, this study proposes a PV power smoothing method based on a reliable
monotonic charging control strategy. This method integrates PV output power prediction technology with an adaptive varia-
tional mode decomposition (AVMD) algorithm. It utilizes a genetic algorithm-optimized Elman neural network to predict
power surge stages. The AVMD algorithm is employed to determine the decomposition modes and grid-connected mode
quantities, thereby achieving optimized charge-discharge control of the energy storage system. Experimental results demon-
strate that the tracking performance after smoothing reaches as high as 0. 99, with the state of charge (SOC) of the energy
storage system fluctuating within no more than 1%. This method not only reduces the required capacity of the energy stor-
age system, enhances the energy utilization efficiency of the PV generation system, but also effectively smooths PV power
fluctuations, meeting grid stability requirements.
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