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Fig. 1  Equivalent circuit of photovoltaic cells
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Fig. 2 Boost circuit topology diagram
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Fig. 5 Photovoltaic system structure
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Fig. 6  Simulation waveforms of photovoltaic system in

different irradiation and constant temperature
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Table 1  Tracking times of the two control methods in different

irradiation and constant temperature
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MPPT CONTROL STRATEGY FOR PHOTOVOLTAIC SYSTEM BASED ON
SLIDING MODE CONTROL

Li Xiaolu', Wang Xin', Fang Xiaomin®, Huang Jianfeng', Zhu Junjiang'
(1. College of Electrical and Mechanical Engineering, China Jiliang University , Hangzhou 310018, China;
2. Quzhou College of Technology, Quzhou 324000, China)

Abstract: The existing strategies of maximum power point tracking (MPPT) control for solar cells have some shortages,
such as the slow tracking speed, oscillation near the maximum power point, misjudgment when the external environment
changes, etc. insufficient, the MPPT control strategy of solar cells based on the sliding mode control is proposed. The
sliding mode controller is designed based on the establishment of the DC-DC converter model and the control function is
gotten, and the stability and existence are analyzed by the Lyapunov method. The Matlab/Simulink is used to simulate
the model of solar cells and verify the feasibility of the sliding mode control strategy. The MPPT model of solar cells is set
up based on the perturbation and observation method and then it is compared with the sliding mode control method. The
results show that the method has faster tracking speed and more stable tracking precision in the case of the external
environment changes, and its self-adaptation and anti-interference are also better.

Keywords: maximum power point trackers; sliding mode control; Lyapunov method; solar cells



