Precise linear Modeling and Classic Nonlinear Passivity-Based Control for
LCL-Filtered Three-Phase Grid-Tied Inverter
With the dramatic development of the distributed power generation systems, the
LCL-Filtered Grid-Tied Inverters (GTI) have been increasingly employed as efficient
and flexible grid interfaces in the power system. Many researchers have studied how
to design a stable controller for this system.
In this talk, I will introduce my ground recent researches on this issue. This talk
includes two main parts: 1. precise linear modeling and design for LCL-filter GTI to
deal with the adverse effect caused by imbalanced grid impedance; 2. classic
nonlinear Passivity-Based Control (PBC) design for LCL-filter GTI.
In part 1, the main reasons which significantly lead to the unbalanced grid
impedance will be first summarized. Then, the issues caused by LCL filter-based
grid-tied inverter under unbalanced grid impedance are presented. Further, the
precise analysis and design method based on ICAD will be presented, and the
different design methods are compared to highlight the significant advantage of the
proposed method. Finally, effectiveness and accuracy of the proposed method will be
verified through simulations and experiments.
In Part 2, the mathematical model of LCL-filtered GTI together with the deduction
of PBC control law is first introduced. Then, the procedure of separated loop control
parameter design strategy will be proposed. Furthermore, a brief introduction for the
state observer and method to achieve the zero steady-state error are presented.
Finally, I will give the related experimental results.
Besides the main two parts of this talk, I will provide a brief overview on our
research over these years, as well as our points on new trends on the control of the
high-order-filter-based GTI.
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