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Current Regulation for Three-phase Grid-connected Inverters Based on
Proportional Complex Integral Control
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Proportional plus integral (Pl) control is conventionally regarded as an unsatisfactory solution for ac grid- BTN

connected inverter systems because it cannot eliminate steady-state amplitude and phase errors.
Unfortunately, few literatures discuss the nature of this problem. In order to clarify the point, the linear
model for the grid current control is built, based on which a crucial conclusion is reached in virtue of the
superposition theorem and frequency-domain analysis: Zero steady-state error control for grid-
connected inverters is obtained on condition that the controller has the infinite gain at the excited
frequency, which is not the case for Pl control. Based on this conclusion, a novel proportional complex
integral (PCI) control is proposed, which extends the conventional real domain control into the
unconventional complex domain in a mathematic way. A step-by step parameter design procedure for
PCI control is given. The control system is digitally implemented with TMS320F2812 DSP. Simulation and
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experiments are carried out based on the theoretical analysis, and the effectiveness of the proposed PCI b Article by Yu,L.J

control is verified by an apple to apple comparison with Pl control.
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