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Grid-connected control for single-phase inverter based on synchronous frame transformation

TIAN Yue-xin', CAO Hai-yan!, SAN Guo-cheng?, WANG Huai-bao’
(1. Shijiazhuang University of Economics, Shijiazhuang 050031, China;  2.Yanshan University, Qinhuangdao 066004,China)

Abstract: Traditional synchronous frame PI control is widely used in grid current control of three-phase inverters to achieve zero
steady-state error. However, it can’t straightforward be applied to single-phase system. In this paper, imaginary component is built
and processed by Park transformation, which changes the AC component into DC component. Therefore, a simple PI control can
eliminate the steady-state error of the grid current. Besides, the operation principle is discussed. Synchronous (iigital phase lock
scheme is designed. Experiment with the digital control is performed, and the experimental results indicate that the proposed method
has advantages of high-accuracy current control and unity power factor operation, which makes it a useful solution in practical
applications.
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Fig.1 Topology of single-phase grid-connected inverter
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Fig.2 Model of single-phase grid-connected inverter
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Fig.3 Frame transformation model of grid-connected inverter
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Fig.4 Simulation diagram
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Fig.5 Simulation results
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Fig.6 Experimental results
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