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Abstract: In the grid-connected system of a half-bridge converter series Y-connection microgrid (HCSY-MG), fluc-
tuations in renewable energy power will introduce DC and fundamental frequency fluctuation components in the grid-
connected current. To address this specific issue in the HCSY-MG system, a grid-connected current model predictive
control strategy based on adaptive compensation of fluctuation components is proposed. Under the condition of stochas-
tic fluctuations in renewable energy, the grid-connected current expression of the HCSY-MG system is derived, and its
characteristics are analyzed. Based on these characteristics, the grid-connected current expression is utilized as the predic-
tive model, and the artemisnin optimization algorithm is improved using chaotic and adaptive mechanisms to enhance the
search speed in the rolling optimization process. This approach effectively reduces the fluctuation components in the grid-
connected current while improving control performance and accuracy. Finally, simulations and experimental comparisons
with existing methods verify the feasibility, effectiveness, and specificity of the proposed control strategy.
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Fig. 3 Single-phase equivalent circuit of HCSY-MG grid-
connected system
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Fig. 6 Block diagram of grid-connected current MPC strate-
gy for HCSY-MG system
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Fig. 8 Characteristics of the grid-connected current under
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Fig. 10 Characteristics of the grid-connected current under
operating condition 2 using the composite control
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Fig. 11 Characteristics of the grid-connected current under
operating condition 2 using the MPC strategy
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operating condition 3 under the MPC strategy
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