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Abstract:
One of the biggest challenges of our time is in the area of energy and power. Transportation is at the heart of
this challenge and electrification of vehicles is the best sustainable solution. Therefore, the electrification
level of propulsion systems should be increased to move towards all-electric in the long term. Plug-in hybrid
electric technology is the best practical solution to move forward. The proposed long-term sustainable
solution includes (1) integrating the transportation industry with the electric power industry, (2) using
electricity as the carrier, and (3) generating electricity from renewable energy sources.
In this presentation, different plug-in hybrid electric vehicle (PHEV) configurations and business models will
be presented with a focus on engineering fundamentals as well as state-of-the-art research and development
in the areas of PHEV components and system integration. In addition, this presentation is focused on hybrid
electric vehicle (HEV) drive train configurations and presents a review of conversion strategies to hybridize
different vehicles. The motivation for the research, development, and commercialization of hybrid and plugin hybrid conversion technologies will be explained.
The presentation concludes that hybrid and plug-in hybrid electric vehicles are emerging at a rapidly growing
rate and there will be a sustained exceptional market share growth for them in the long term. Economic
issues, performance improvements, as well as environmental concerns are the main driving forces. Power
electronics and motor drives have an unprecedented commercialization opportunity. There is a dire need for
(1) hybrid/plug-in hybrid controllers, i.e., “brain” of the system, (2) low-cost power electronics/motor drives,
and (3) advanced drive trains and system integration.
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