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Maximum power point tracking algorithm of a photovoltaic power generation system based on
an improved finite set model predictive control strategy
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(1. Key Laboratory Energy Monitoring and Edge Computing for Smart City of Hunan Province, Yiyang 413099, China;
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Abstract: The I-U curve of a photovoltaic power generation system has nonlinear characteristics. When there is temperature
change or partial shade, the P-U curve of a photovoltaic array has multiple power peaks, which increase the complexity of
power tracking. To improve the accuracy of maximum power point tracking and system dynamic response capability, an
improved Finite Control Set-Model Predictive Control (FCS-MPC) strategy is proposed to realize MPPT and inverter output
control in single-stage converter system. For either abrupt or gradual change, it takes into account multiple previous samples
of power, and based on those is able to take the correct tracking decision when the predicted and measured power differ (in
the case of drift). After the tracking decision is taken, it will be sent to a second part of the algorithm as a reference, and the
FCS-MPC output result is used as the switching control signal of the inverter. The FCS-MPC controller is designed based on
Matlab, and comparing with disturbance observation. Finally, the proposed algorithm is verified by simulation. The
theoretical analysis and simulation results are consistent.

This work is supported by the Natural Science Foundation of Hunan Province (No. 2020JJ4159) and Scientific
Research Project of Hunan Education Department (No. 19C0363).
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