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Abstract—Nowadays, multilevel inverters are considered as the most cost-effective solu-
tions and the state-of-the art power conversion systems in the medium-voltage and high-
power applications. These converters are particularly designed to be employed in energy
and power conversion areas requiring high efficiency at higher switching frequencies, high
power demand, and augmented power quality.

First, general advantages of multilevel inverter in comparison with two-level inverter will
be discussed. Afterwards, some of the challenges in existing active neutral point clamp
(ANPC) inverter will be addressed. Then, a new configuration of flying capacitor-based
multilevel inverter, called dual flying capacitor (DFC) multilevel inverter, will be presented
to alleviate existing challenges. The main advantages of the proposed inverter are natural
soft switching of line frequency switches, elimination of the transient voltage imbalance
between switches connected in series, and better loss distribution between switches. Simu-
lation results and experimental verification of the five-level DFC inverter will be presented
to validate the performance of the converter as well as the applied modulation technique.
Furthermore, an analytical approach to calculate and investigate the conduction power
loss in ANPC inverter will be presented. At the end, other ongoing research projects and
future research plan will be briefly discussed.
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