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Modeling and system parameter design method for single-phase energy-stored quasi-Z-source inverter

CHENG Jun, LI Yuan, XIAO Xianyong
(School of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: A single-phase energy-stored quasi-Z-source inverter (ES-qZSI) can not only realize the function of boosting and
inversion in a single stage, but can also smooth the fluctuation of photovoltaic power. However, it has second harmonic
ripples on the DC side, which greatly affects performance. In order to limit the second harmonic ripples to an allowable range,
system parameters need to be optimized. First, based on the state-space average model and the second order derivative, a
detailed second harmonic component model is established for a single-phase qZSI with energy storage branch. Then, based
on the built model, the influence of system parameters on the second harmonic ripple is analyzed. Finally, a system parameter
design method used for second harmonic ripple suppression is proposed. The accuracy of the built model and the efficiency
of the system parameter design method are verified by simulation and experiment.
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