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Research on Power-current Cooperative Control of Three-phase Grid-connected Inverters for
Renewable Energy under Unbalanced Grid Condition
YANG Guoliang, GAO Pengtao, CHEN Ziwen
(Hebei key Laboratory of Power Electronics for Energy Conservation and Drive Control ,
Heibei Qinghuangdao 066004, China)

Abstract: In recent years, the utilization of renewable energy and the proportion of distributed generation
in power grid systems have been increased significantly, and the trend of power electronics in power systems
is becoming more and more evident. The problem that arises is that when the grid voltage is unbalanced, the
performance of grid-connected inverters decreases which shall be eliminated in the power grid, otherwise it
can seriously affect the stability of the power system. Therefore, the control of grid - connected inverters
under unbalanced grid conditions is particularly critical. The output power and current quality of the
system under unbalanced grid voltage conditions are the main concerned data of grid-connected inverters.
In this paper, a three-phase three-wire LCL-type grid - connected inverter is taken as an example, the
issues of phase detection inaccuracies and power fluctuations are analyzed, and an improved phase-locked
loop (PLL) and power - current cooperative control strategy is proposed. This method can refer to the
reference current formula and coordination coefficients to achieve smooth switching among grid-connected
current, active power, and reactive power. The feasibility and effectiveness of the proposed strategy are
verified through Matlab/Simulink simulations and experiments on the RT-LAB platform.

Keywords: unbalanced grid; three-phase inverter; power-current cooperative control; improved phase-

locked loop ; cooperation index
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