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RESEARCH ON A SINGLE-STAGE NON-ISOLATED Cuk
PHOTOVOLTAIC INVERTER

Yue Zhou, Chen Xin
(College of Energy, Mechanical and Electrical Engineering , Hunan University of Humanities , Science and Technology , Loudi 417000, China)

Abstract: With the rapid development of the new energy industries, high- performance grid- connected inverter is
attracted more and more attention. However, the traditional step-down voltage-source-inverter (VSI) is not suitable for
photovoltaic system with a wide range of DC input voltage. Firstly, aiming at the shortcomings of the traditional VSI, this
paper combined with combined inverter structure method, presents a novel single-stage non-isolated Cuk photovoltaic
inverter, whose output voltage could higher or lower than the input voltage. Firstly, the article introduces single-stage
non-isolated Cuk photovoltaic inverter topology structure and working principle. At the same time, it expounds the design
of the system parameters. Then it analysis the nonlinear PWM modulation mode and voltage closed loop control strategy.
Finally, it adopts simulation and prototype test proving the correctness of topology and control method is feasible.
Simulation and experimental results show that the single-stage non-isolated Cuk photovoltaic inverter has wide input
voltage range, and the input voltage and load disturbance with strong inhibition. Therefore, it has important research
significance.

Keywords: Cuk converter; single-stage non-isolated inverter; nonlinear PWM; voltage closed loop control



