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Design of Three-switch Three-phase Inverter with Model Predictive Controller
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Abstract: In order to develop the low-cost, low-power, high-frequency three-phase inverter, a novel three-
switch three-phase inverter and its model predictive controller were designed. Compared with the traditional three-
phase two-level inverter, the new three-switch three-phase inverter could significantly reduce the number of power
switching devices, and the system integration was higher and no special output filter design was required. It had
significantly improved DC voltage utilization, that is,a wide range of DC voltage access could be achieved through
duty cycle adjustment. At the same time, the model predictive controller of the new three-switch three-phase
inverter was further designed, which could achieve a good compromise between steady-state performance and
dynamic performance. An experimental study was carried out based on a small-power three-switch three-phase
inverter prototype. The experimental results verifiy that the designed new three-phase inverter topology has the
advantages of high DC utilization and the controller has good control performance.
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Fig.l Circuit topology of three-switch three-phase inverter
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Fig.2 Picture of the voltage vectors
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Fig.3 Operating mode of three-switch three-phase inverter
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Fig.4 Flowchart of the finite control set control algorithm
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