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Abstract: This tutorial starts with an overview of the main charging principles that are in 

use for powering up battery electric vehicles and plug-in electric vehicles. After a short 

introduction on e-mobility, the main standardized systems (AC, DC, different modes) and 

advanced principles such as wireless charging are discussed, referring to practical cases 

where vehicles have to be charged in different environments and different use cases or 

business models. The link with power system integration is made by addressing the impact 

of this new type of power consumption on the power flow and stability. “Smart” solutions 

are proposed, such as droop control and demand side management implementation. 

Modelling techniques and hardware implementations are briefly discussed. Examples 

from on-going research and living-lab trials are given. This tutorial intends to make a 

bridge between developments in smart grids, e-mobility and intelligent hard- and 

software solutions enabling the deployment of electric vehicles. 

 

 

 
 
 
 

 


