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Needs and consequences for the electricity 
supply in case of plug-in electro-mobility 



Scope 

• EnergyVille 

– Energy research with link to e-mobility 

• Electrification of public transport 

– Trends & roadmaps : technology & market 

• Activities in Europe 

– Research & demonstration projects 



Energyville – Smart Cities, Smart Grids  

EnergyVille unites the Flemish research institutes KU Leuven, VITO and imec for 
research on sustainable energy and intelligent energy systems. Our researchers 

deliver expertise to industry and cities on energy efficient buildings and intelligent 
networks – such as smart grids and advanced heat nets. 

 
Our work on smart grids includes e-mobility energy supply infrastructure.   

It is our vision that electric vehicles will become active participants in the smart 
grids and markets of the future. 

CC Benelux 



E-Mobility & Electric Supply 

• Electric transport of persons and distribution of goods will be 
the preferred mode in cities (the dominant mode in 2050) 

– increases quality of life (reduction of NOx, PM, SO2, VOCs) 

– increases quality of service (predictability of cost, reliability)   

• Electric vehicles will become pro-active and cooperating 
components that connect and disconnect to the grid 
– increases potential of renewable energy sources 

– increases effective use of grid infrastructure   

• E-mobility charging infrastructure will be tightly integrated with  
– the electricity distribution grids  

– public transport energy infrastructure  for energy & mobility services 

 



Electricity System : Stakeholders 

Producers 

Transmission System Operator 

Distribution  

System  
Operator 

Consumers/ 

Prosumers 

Suppliers 

Balancing 

Responsible Parties 



Energy Market : context and background 

• Liberalisation 
energy markets 
across Europe 

• Vertical 
unbundling of 
generation, 
transmission and 
supply 

Vertically integrated group

Before

Production

Transmission

Distribution

Supply

Monopoly

Monopoly

Monopoly

Monopoly

Unbundling of activities

After

Production
Competition

Transmission Monopoly

Distribution Monopoly

Supply Competition

liberalisation



Grid Impact of PHEV Charging 

• 3 phase grid impact  



Grid buffering 

• Small footprint storage system  
feeding trams, metro  
and light rail networks 

– Increased recovery of brake energy 

– Peak power reduction 

 Reduction of Energy Bill 

 Increased network capacity 

 
 



Scope 

• EnergyVille 

– Energy research with link to e-mobility 

• Electrification of public transport 

– Trends & roadmaps : technology & market 

• Activities in Europe 

– Research & demonstration projects 



Electrification of transport 

 



Electrification of “light-duty” transport 

 



Electrification of “heavy-duty” transport 

 



Electrification of “public” transport 

 



Storage for Hybrid Busses 



Electrification of public transport 

• Which type of “e-bus” ? 
– Hybrid, Plug-in Hybrid, Battery, Fuel Cell ? 
– Battery : big battery or small battery + opportunity charging ? 

 
• Need for charging infrastructure networks but which type ? 

– normal or fast charging ? 
– conductive or wireless charging or battery swapping ? 
– static or dynamic charging ? 
– … 

 

 
 
 
 

• Not easy for public transport authorities/operators to make a good choice 
• It all depends on the use case which combination is the best investment 



Electrification of public transport 

• Total Cost of Ownership (capex – opex) 

• Reliability (time table) 

• Comfort 

• Impact on public space in urban areas 

• Impact on the electricity network 

• Future proof investment ? Flexibility, 
Legislation, Standards, … 

• People acceptance : customers, 
drivers, … 

Criteria 



How much energy is needed ? 
EV Monitoring, Remote Sensing & Control 

On-board logger 
GPS 
GPRS 
Data storage capacity 
CAN interface 
Wifi 
On-board preprocessing 

Collects data : 
 Electricity consumption 
 Trajectory characteristics 
 State of Charge 
 etc. 
Sends data : 
 Commands 
 SW updates 
 



Monitoring public transport & special EVs 

 

VITO ultracap system 

Public transport 



What is the impact of additional electric loads 
(EV)on the grid ? VITO Smart Grid Testplatform 

Goal: Test environment for different Smart Grid research topics  

Grid connected inverters   

HOW? Interconnected labs + inverters/converters    

Electric 
storage    

DSM on home 
appliances   

Thermal 
storage,  
heat-pump, 
μ-CHP  

PHEVs and EVs   



Which batteries do I need and how long can I use them ?  

• Performance and lifetime testing of commercial and prototype batteries and ultra-
capacitors 

• Development of custom application-based efficient test protocols 

• Evaluation of battery systems 
– Business case 

– Technical and legal standards 



Battery and supercaps test facilities 

• 2 X  24 channel (6V, 50A) cell test station. 

• 2 X 12  channel (80V, 50A) battery/UC test station. 

• 1 X  1   channel  (15V, 400A battery test station 

• Controllable loads combined with inverters 

 

• 150 kW turning DC load 

• 90 kW converter 

 



Battery modelling 

• Battery characterization 

• Battery modelling 

– Lumped parameter electrical modelling 

– Thermodynamic modelling 

• Modelling and prediction of aging 



Battery Management System development 

• Insulation monitoring (DC-safe®) 

• Voltage monitoring (CellSense®) 

• Dynamic cell balancing (patent pending) 

• SoC/SoH estimation (patent pending) 

 



• EnergyVille monitoring 
technology is used to control the 
world’s largest PEM fuel cell 
(Solvay Antwerp) 

 

• EnergyVille developed a braking 
energy recuperation system used 
by Van Hool 

Storage Experience 
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• EnergyVille 

– Energy research with link to e-mobility 

• Electrification of public transport 
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Activities in Europe 

• Increasing interest in clean transport  
from governments (EU, national and city level) & PTA 

 



Activities in Europe 

• Hybrid buses are getting more and more “standard” 

 



Activities in Europe 

• Fuel cell buses : High V.LO-City project  

 

 

 

 

 

 

 

 

 
• More information : http://highvlocity.eu/  

 

http://highvlocity.eu/


Activities in Europe 

• Battery electric buses : EBSF (2008-2012) 

 

 

 

• More information : http://www.ebsf.eu 

 

 

http://www.ebsf.eu/


Activities in Europe 

• Battery electric buses : ZeEUS project (until 2017) 

 

 

 

 

 

 

 

 



Activities in Europe 

• Battery electric buses : ZeEUS project (until 2017) 

 

 

 

 

 

 

 

 



Activities in Europe 

• Battery electric buses : ZeEUS project (until 2017) 

 

 

 

 

 

 

 

 



Activities in Europe 

• Battery electric buses : ZeEUS project (until 2017) 

 

 

 

 

 

 

 

• More information : http://zeeus.eu  

 

http://zeeus.eu/


Activities in Europe 

• Charging infrastructure for Battery electric buses 
• Need for charging infrastructure networks but which type ? 

– normal or fast charging ? 

– conductive or wireless charging or battery swapping ? 

– static or dynamic charging ? …. 

• What’s the impact on the electricity grid and on the battery itself ? 

  

 

 

 

 

 

 

 

 



Activities in Europe 

• Charging infrastructure for Battery electric buses 
• Battery swapping stations 

 

 

 

 

 

 

 

 



Activities in Europe 

• Charging infrastructure for Battery electric buses 
• Wireless charging projects are gaining interest 

 

 

 

 

 

 

 

 

 

 



Activities in Europe 

• Wireless charging projects outside of Europe 

 

 

 

 

 

 

 

 

 

 



Activities in Europe 

• Wireless charging projects in Europe : some examples 

 

 

 

 

 

 

 

 

 

 



Activities in Europe 

• Wireless charging projects in Europe : some examples 

 

 

 

 

 

 

 

 

 

 

 



Activities in Europe 

• Flemish Living Lab Electric Vehicles 

 

 

 

 

 

 

 

 

 

 

 



Activities in Europe 

• Flemish Living Lab Electric Vehicles 

 

 

 

 

 

 

 

 

 

 

 



Activities in Europe 

• Flemish Living Lab Electric Vehicles 

 

 

 

 

 

 

 

 

 

 

 



Activities in Europe 

• Flemish Living Lab Electric Vehicles 
• Wireless charging project in Bruges 

 

 

 

 

 

 

 

 

 

 



Activities in Europe 

• Flemish Living Lab Electric Vehicles 

 

 

 

 

 

 

 
• More information :  

– www.livinglab-ev.be  

– http://www.livinglab-ev.be/content/presentations-final-conference-are-available-online 
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EnergyVille’s e-bus technology and services offerings 

• Performance & lifetime tests of  
batteries and supercapacitors 

 

• Battery management systems 
Supercaps balancing 
 

• Battery state of health  
analysis & prediction 
 

• Cooling system design  

 

 



EnergyVille’s e-bus technology and services offerings 

• Grid & Bus friendly  
Charging Infrastructure 

 

 

 

• Energy market &  
E-bus business models 

 

• Field monitoring of e-busses 
& environmental impact 

 



Questions?  Contact 

Raf Ponnette 

 

EnergyVille - partnership VITO, KULeuven, imec 

 

EnergyVille:   Thor Park 8300,  3600 Genk, België 

VITO: Boeretang 200, 2400 Mol, België 

 

Mobile +32 478 470355 

raf.ponnette@energyville.be 

raf.ponnette@vito.be 

Visit our website: www.energyville.be  

Visit our website: www.vito.be  
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