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Optimized design of the voltage controller of PV MPPT system

XING Shanshan, TIAN Suli, WANG Zhenhua, ZHOU Junhua
(XJ Group Corporation, Xuchang 461000, China)

Abstract: The photovoltaic MPPT system structure and working principle are analyzed. Variable step voltage
perturbation method is used as the power/voltage optimization controller. In order to achieve fast and stable PV MPPT
response, this paper focuses on the optimized design of the voltage-loop of PV output voltage controller. The voltage
feed-forward compensation plus PI regulator method is used to design a composite voltage controller of PV MPPT.
Voltage closed-loop transfer function is obtained through the establishment of the PV output voltage controller
mathematical model. To get fast and stable MPPT control, the best PI controller parameters are calculated. The simulation
results and experimental results indicate that this compound controller of voltage can quickly achieve a stable
photovoltaic MPPT response.
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Fig. 1 Structure diagram of the PV MPPT based on the

voltage perturbation method
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Fig. 2 Block diagram of the PV output voltage controller
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Fig. 3 Block diagram of the transfer function of PV

output voltage controller
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Fig. 4 Power output curve using the best PI parameters
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Fig. 5 Power output curve using the voltage feed-forward controller
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Fig. 6 Power output response of PV module
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Fig. 7 Power output of PV module when covered by cloud
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