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 Abstract: As the world transitions towards sustainable energy solutions, the integration of electric 
mobility and smart grid technologies stands at the forefront of innovation. Key to the success of energy 
transition to achieve net-zero are power electronic converters that facilitate efficient energy transfer, 
management, and control. This seminar presents some development in the multiphase (>3-phase) and 
multilevel (>2 Level) power electronic converter topologies, modulation techniques, and control 
strategies tailored for the unique demands of e-mobility and smart grid applications. From compact and 
high gain converters enhancing the performance of electric vehicles to grid-connected converters 
enabling bidirectional power flow, the presentation will discuss the latest trends, challenges, and 
opportunities in this dynamic domain. The seminar will elaborate i) a single-stage quasi impedance based 
multilevel inverters for integrating Solar PV system with the utility grid, ii) the novel switched capacitor 
based multilevel inverter topologies with the aims of reducing the component count and reduced switch 
stress, iii) High gain DC/DC converter with single input and multiple output, iv) Pole-phase modulation 
applied to multiphase Induction motor drive to achieve wide speed range drive system 
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