



SINGLE-PHASE AC/AC CONVERTER BASED ON QUASI-Z-SOURCE TOPOLOGY

ABSTRACT

 
This paper deals with a new family of quasi-Z-source converters applying to AC/AC power conversion called single phase quasi-Z-source AC/AC converter (qZSAC). The proposed qZSAC inherits all the advantages of the traditional single-phase Z-source AC/AC converter (ZSAC), which can realize buck-boost, reversing or maintaining phase angle. In addition, the proposed qZSAC has the unique features; namely that the input voltage and output voltage is sharing the same ground; the operation is in continuous current mode (CCM). Compared to the conventional ZSAC, the proposed qZSAC has a lower harmonic distortion input current and a higher efficiency. The proposed qZSAC can control to shape the input current to be sinusoidal and in phase with the input voltage.

 In this paper, a new family of quasi-Z-source converters applying to AC/AC power conversion is presented. The proposed converter called single-phase quasi-Z-source AC/AC converter (qZSAC) inherits all the advantages of the traditional ZSAC, which can realize buck-boost, reversing or maintaining phase angle. In addition, the proposed qZSAC has the unique features; namely that the input voltage and output voltage is sharing the same ground; that the operation in continuous current mode (CCM). In general, the peak of input current in DCM which gives rise to the device stress is higher than that in CCM. Moreover, the waveform of input current in CCM is more sinusoidal than that in DCM.

 Is in continuous current mode (CCM) is more sinusoidal than that in DCM. For advantages of CCM operation, the simulation results of proposed qZSAC are compared to those of conventional SZAC with the same condition. The waveform of in we can observe that the proposed qZSAC inherits all the advantages of the conventional ZSAC in which the output voltage is bucked boosted and in-phase or out-of-phase with the input voltage. Current in the proposed qZSAC is more sinusoidal than that in the conventional ZSAC. The proposed qZSAC has a higher efficiency than the conventional ZSAC. Simulation results are shown in comparison to that of the conventional SZAC. Experimentation is implemented to verify the operational concept. 
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