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Electric mobility, using battery electric vehicles (BEVs) and plug-in hybrid electric vehicles (PHEVs), is 
becoming an option for reducing greenhouse gas emissions of road transport and decreasing the 
external dependence on fossil fuels.  These types of vehicles will be part of the global solution for 
climate change but also they could be a huge problem, because the total electricity demand will grow 
up in the future and the charging of these vehicles will have an important impact on the electric grid, 
especially under uncoordinated charging conditions. 

 

Investments in electricity networks are very expensive and costly in time; therefore it is important to 
anticipate the impact of a massive deployment of electric vehicles in the electric grid. At the same 
time, electric companies plan their electricity networks taking into account that consumptions, in 
different nodes of the electric grid, vary continuously in time but these loads are assumed to be 
static in space.  

 

With the introduction of electric vehicles and their inherent electric mobility, there will be also a 
remarkable spatial variation in the electric loads that could increase the total stress on the power 
grid. This stress can also cause changes in the behavior of electric drivers, because they will not be 
able to recharge at the desired locations and at the desired times due to charging restrictions. 

 

In this lecture we will analyze the main impact of great deployment of BEV-PHEVs on the electric grid 
in a bottom to top approximation, from the distribution electric grid to the transmission power 
network taking into account the mobility information. 

  

In the second part of the lecture, we will show how these types of vehicles can be used as distributed 
storage units in the network when they are parked and how they can provide additional services for 
the electric grid (known as ancillary services), allowing additional incomes for the owners. 

 


