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Abstract: Conventional linear quadratic regulator (LQR) method is regarded as an unsatisfactory
solution for voltage source inverter (VSI) systems because it can not ensure reference voltage
command tracking. Although linear quadratic tracker (LQT) method can ensure command
tracking performance, its control effect may be weakened when the system exhibits non-linear
behavior because it can not eliminate steady-state amplitude and phase errors. This paper
proposes a new controller based on state-feedback with proportional-resonant (PR) control for
three-phase inverter system. Following redefining the LQR problem, this controller improves the
capability of optimal tracking, which is placed within a general structure offered by the internal
model principle (IMP) of control theory. The method solves these two drawbacks of LQR method
in context of command tracking, and eliminates steady-state errors with good tracking
performance as LQT. The simulation and experiment verify that the scheme is able to eliminate
steady-state amplitude and phase errors and to provide nice dynamic and static characteristics.
The total harmonic distortion of output voltage gets lower than 1% , and voltage unbalance factor
lower than 1. 5% with 30% unbalance load.
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