A global and high efficiency design of the current source flyback inverter for wide power range “AC-PV Module” applications
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This paper presents the current source flyback inverter for “AC-PV Module” applications. Its main advantages are the very high power density and the high efficiency, due to its simple structure, as well as the high power factor regulation that is achieved. Two alternative modes of operation, the Discontinuous Conduction Mode (DCM), where a constant switching frequency control method is applied and the Boundary between continuous and discontinuous Conduction Mode (BCM), where a variable switching frequency control method is applied will be investigated and compared, while a design strategy for both operation schemes will be proposed, aiming to the achievement of an inverter with the smallest possible volume for maximum power transfer to the public grid. Moreover, this work will highlight both theoretically and experimentally, the optimum inverter behavior when these two modes of operation are combined, leading to a global and high efficiency solution for wide power range “AC-PV Module” applications. The design and control methodology are validated by experimental results, accomplished on a laboratory prototype. 

