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ABSTRACT . .

The photovoltaic (PV) systems offer multiple advantages for the production of clean
enerTgy, and this is the reason th/ they are placed at the top of investments in the
last few years. Despite that the classic widely used topologies are reliable, in more
and more applications multilevel inverter technology is deployed the last years, due
to their advantages in lower voltage and power levels, such as increased efficiency
and power density. Nevertheless, the adoption of such advanced topologies
introduces some limitations, and for this reason constant efforts are made by the
academia and industry to overcome the challenges. More specifically, in PV systems,
where the boosting capability is also a must, academia and industry are making
efforts to introduce hybrid topologies of multilevel inverters trying to combine the
advantages_of the multistepped voltage waveform with the voltage boosting
capability. The classical PV system cascaded architecture of a Boost converter
followed by a DC/AC converter is reliable, but further research is conducted towards
hybrid topologies, featuring also partial processing characteristics to increase the
overall power conversion efficiency. Analytical mathematical loss models, and
optimization tools are necessary during the design phase, pushing the efficiency of
these hybrid topologies close or even beyond the 99 % limit. Although efficiencyis a
major topic, compliance with the standards is also crucial, and thus the overall
control structure along with the modulation technique should be considered.
Concluding, the constant efforts in both industry and academia, and the newest
Wide Band Gap technology, which pushes the Figure of Merits of the semiconductor
devices higher, denote a wide adoption of multilevel converter topologies in wide
spectrum of applications, voltage classes and power levels in the future.
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