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Fig. 1 Structure diagram of single-phase PV

grid-connected inverter
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Fig. 2 Control diagram of single-phase grid-connected PV

inverter based on continuous domain
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Fig. 3 Control diagram of single-phase grid-connected PV

inverter based on discrete domain
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Fig. 7 Experimental system of single-phase

grid-connected inverter
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equals 70 V and 90 V respectively
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DESIGN OF HIGH GAIN DIGITAL PI CONTROLLER FOR PV
GRID-CONNECTED INVERTER

Xie Bao', Zhou Lin', Ma Wei’, Zhang Qianjin', Li Haixiao'
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology , Chongqing University
Chongqing 400044, China; 2. Sichuan Electric Power Design Consulting Co., Ltd., Chengdu 610016, China)

Abstract: Almost all the PV grid-connected inverter is controlled by the digital controller, while the controller design
method based on continuous domain cannot meet the requirements of the system. Firstly, the single- phase PV grid-
connected inverter has been modeled and analyzed in continuous and discrete domain respectively. Then the frequency
response comparison of integral control and resonant control has been analyzed, which shows that when the sampling
frequency is high enough, the integral control can replace the resonant control to realize the tracking of AC signal. Next,
the digital PI controller of single- phase PV grid- connected inverter has been designed using the frequency response
method. Finally, the experiment has verified the correctness of this article”’ s theoretical analysis and the effectiveness of
the digital PI controller proposed in this paper.

Keywords: electric inverters; discrete time control systems ; integrated control; frequency response



