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Study on three-phase photovoltaic grid-connected inverter system based on compositive control

LI Lian-bing, ZHAO Zhi-guo, ZHAO Zhao, WANG Hua-jun
(School of Electrical and Automation, Hebei University of Technology, Tianjin 300130, China)

Abstract: The principle of three-phase photovoltaic (PV) grid-connected system is analyzed, and a boost type topological structure of
the system is given. A kind of compositive control strategy based on vector transformation decoupling control, repetitive control and
feed-forward control of utility grid voltage is proposed. PI current control can improve the dynamic quality of the system and ensure
the stability of the system. Repetitive control is able to restrain the periodic disturbance of the grid. Also it can ensure steady-state
performance and reduce the total harmonic distortion of the grid-connected current. Feed-forward control of utility grid voltage can
counteract the influence of utility grid and DC bus. In addition, it can shorten the dynamic process and reduce the impact to utility
power during the initial process of grid. According to the proposed control algorithms, a three-phase photovoltaic grid-connected
inverter is developed. Experimental result shows that the proposed control strategy is validated and has good dynamic and steady-state
performance. A good quality output power is achieved which is compliant with the national standards.
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Fig.1 Topological structure of the PV grid-connected system
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Fig.2 Control diagram of the three phase PV grid-connected

system
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Fig.4 Diagram of d-axis PI current control loop
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Fig.5 Bode plots of d-axis open-loop transfer function
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Fig.6 Block diagram of repeat control
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Tab.1 Experimental results of current’s TDH
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