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Fig. 1 Structure of photovoltaic generation system
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Fig. 2 Equivalent circuit of solar cell
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Fig. 3 U-I curves of PV array in different environment
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A COMPOUND CONTROL METHOD FOR DC-DC
CONVERTER BASED ON ANTI-DISTURBANCE STRATEGY

Zhou Jiawei', Li Shengquan'?, Li Juan'?, Zhang Jin', Liu Chao'
(1. School of Hydraulic, Energy and Power Engineering , Yangzhou University, Yangzhou 225127, China;
2. Key Laboratory of Measurement and Control of Complex Systems of Engineering , Ministry of Education, Southeast University ,
Nanjing 210096, China)

Abstract: Aiming at the problems of output fluctuation caused by the disturbances of DC- DC converter in the
photovoltaic power generation system due to the uncertainties of load and environmental condition, a composite control
method is proposed based on model predictive control (MPC) and disturbance observer (DO). Firstly, the voltage of
maximum power point is calculated by electric current scan method according to the PV array model. Then the MPC
method is utilized to predict the future states of the system, and the optimal control variables of the system are
determined by the rolling optimization and operated online, and the new switch control strategy is obtained. At the same
time, the DO is used to observe the internal and external interference caused by various uncertainties during the
operation of the DC-DC converter, and carry out the compensation. Final, the simulation results show that the proposed
composite anti-interference method has better voltage tracking performance and robustness.

Keywords: photovoltaic generators (solar) ; model predictive control ; disturbance rejection; DC-DC converters; MPPT



