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Abstract  

 

The single-phase quasi-Z source (qZS) inverter module topology is attracting attentions for the 

cascade multilevel inverter based grid-tie photovoltaic applications. However, due to the inherent 

double line-frequency power flow in a single phase system, a large qZS network is required to mitigate 

its negative effect. Minimization of this qZS network remains an open research topic. This talk will 

present two solutions to deal with the double line-frequency power:  

1) A design method is proposed to minimize the qZS capacitance and inductance. A double line-

frequency power flow model is derived and ripple power is analyzed for the minimization 

solution of the qZS network. A current ripple damping control is proposed to ensure 

suppression of the double line-frequency power flow in the inductor.  

2) An active filter integrated single-phase qZS inverter topology is proposed to transfer the double 

line-frequency power ripple directly from the ac load to the ac capacitor of active filter. Thus 

low-frequency power ripple will not be present at the dc side, and constant inductor current and 

constant capacitor voltage are ensured. The qZS impedance is small because only high 

frequency switching ripple is present and the active filter supports ac voltage (large ripple) 

enabling small values of capacitance - both of these characteristics result in low size and low 

weight. 

This talk investigates their analysis, modeling, parameter designs, and control methods. Comparative 

evaluation and experimental results verify the proposed two solutions.  
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