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Designing Impedance Network at Quasi Z-Source Inverters by Considering
ESR in the Capacitor

Jong—-Ho Yang1, Tae-Won Chun’

, Hong—Hee Lee1, Heung-Geun KimZ, and Eui-Cheol Nho®

Abstract - This paper proposes the method to design the parameters of an impedance network at three-phase
QZSI(quasi Z-source inverter) by considering an equivalent series resistance (ESR) in the capacitor. The
equations of both two capacitor voltages and two inductor currents are derived at three operating modes of the
QZSI. The capacitor voltage ripples caused by the ESR in the capacitor at the transition state of operating
modes are calculated. Based on the ripples of both the capacitor voltages and inductor currents, the optimal
values of capacitor and inductor are designed. The simulation studies using PSIM and experimental results with
DSP are carried out to verify the performance of design method.
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voltage ripple, inductor current ripple
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Fig. 1 Structure of three-phase QZSI
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Fig. 4 Equivalent circuit at shoot-through state mode
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