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Power Electronics circuitry is a key enabler to implement a smart energy future. It is almost unthinkable 
to implement a sustainable electricity system without controlled conversion in, for instance, high-power 
transmission in AC as well as DC at high and low voltages, renewable energy grid integration of wind and 
photovoltaic power, energy storage interfacing, electric vehicle charging including V2G, energy systems 
in buildings and efficient high-dynamic industrial drives. 

In this tutorial we will start with the introduction of the basic power electronic conversion circuits (e.g. 
DC/DC, rectification, invertors, direct converters, resonant building blocks), and their control. Their 
current role in the smart energy systems, including intelligent grids and buildings, is discussed using 
implementation examples or demonstrators. Starting from selected challenging applications, the 
evolution of these circuits is linked to the evolution in components such as new wide-bandgap 
semiconductors and passives. 

This tutorial is intended for the Power Electronics professional who is interested in the (bidirectional) 
interaction between trends on circuit level and applications in system-wide electrical energy conversion. 

The tutorial will introduce the following topics: 

1. Basics of power electronic circuits and their control 
2. Introduction of relevant key electrical energy applications such as AC/DC grids, renewable energy 

grid integration, energy storage, electric vehicle charging, energy systems in buildings and efficient 
drives. 

3. Trends in circuits for smart energy systems. 
 

Biography 

Johan Driesen (S’93–M’97-SM’12) was born in 1973 in Belgium. He received the M.Sc. degree in 1996 as 
Electrotechnical Engineer from the K.U. Leuven, Belgium. He received the Ph.D. degree in Electrical 
Engineering at K.U.Leuven in 2000 on the finite element solution of coupled thermal-electromagnetic 
problems and related applications in electrical machines and drives, microsystems and power quality 
issues. Currently he is a professor at the K.U.Leuven and teaches power electronics, renewables and 
drives. In 2000-2001 he was a visiting researcher in the Imperial College of Science, Technology and 
Medicine, London, UK. In 2002 he was working at the University of California, Berkeley, USA. Currently 
he conducts research on distributed energy resources, including renewable energy systems, power 
electronics and its applications, for instance in renewable energy and electric vehicles. 

 


