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High Performance Controller Design for Three-phase

Abstract

Three-phase four-leg inverter has powerful ability to effectively treat unbalanced and
nonlinear loads, however the controller design is quite complicated. This paper
proposes a novel method based on pole arrangement of PID controller for the four-leg
inverter. In order to model this type of inverter, different operation modes is analyzed,
the switch cycle average method and the rotary coordinate transformation are used to
establish continuous invariable system model, then the simple bright PID control can be
designed based on this foundational model. In practical application, according to
transfer function of the inverter, the distribution of expected poles and demand
performance, optimal parameters of the controller can be calculated. Analyzing the
unbalance degree of the output voltage with unbalanced loads and contrasting the
harmonic contained in the output voltage with the nonlinear loads, final achievement
can be got: the four legs inverter system combined with the optimal PID controller can
achieve the excellent stabilization and dynamic performances. Moreover, this method is
simple to implement and the design is convenient. Detailed simulation and experimental
results verify the validity of the proposed method.
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