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Different ways of charging 

There are different ways of charging your car, based on 
different technologies. And these technologies can be used 
again in combination.  
 
Home charging (AC) 
  
Public street charging (Low power AC & High power AC) 

 
High power (DC) charging 

 
Battery swap systems 

 
Inductive / conductive charging  
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Different ways of charging 

Urban area 
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Cost of different charge infra systems 

 Biggest share in cost: battery and energy 
 

 From an energy cost point of view (incl. battery cost): Home charging, street charging 
and high power charging are almost competitive in 2020 (0,098, 0,109 resp. 0,101 
€/km) with a ‘normal’ ICE fuel car (0,078 €/km) 
 

 Battery swap system is the most expensive one, mainly because of high investment 
cost for infrastructure and the cost of capital (investment financing).  

Kosten per km voor verschillende laadinfrastructuren (2020)
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     Deployment of EV in the Netherlands 
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The reality 

To reach all the goals in a coordinated and structured 

way 10 April 2010 The Formula E-team was founded. 

This team was chaired by his royal highness Prince 

Maurits van Oranje. 

 

www.formuleeteam.nl 

 

The Formule E-team realises break through regarding  
e-mobility in infrastructure, batteries and EV availability 

http://www.formuleeteam.nl/
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www.formuleeteam.nl 

http://www.formuleeteam.nl/
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3. TNO-KEMA study and decision on standard plug in the Netherlands 

TNO and KEMA presented the outcomes of their study to the possibility of chosing a standard 

plug for charging of EV in the Netherlands already. In their research TNO and KEMA considered 

the following: 

Applicable world and European standards (regarding plugs and connectors as well as charging 

modes); 

The availability of potentially adopted plugs; 

Car manufacturer’s perspectives; and 

The daily safety 

Both the ‘Mennekes plug’ and the ‘Scame plug’ could be considered as standard plug in the 

Netherlands according to TNO and KEMA. 

Based on the results from the study the Mennekes plug was unanimously chosen by all parties 

(Eneco, Nuon, Enexis, Stichting E-laad, Better Place, 365 Energy Group and UNETO-VNI). Also 

Essent and MisterGreen – who were absent at the meeting – have confirmed that they prefer the 

adoption of the Mennekes plug. 

Minutes of infrastructure meeting electric driving 

06-04-2010 
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4. Presentation on interoperability w.r.t. authorization 

The progress made in the ‘interoperability workgroup’ in which the providers of public 

charge spots get together was presented.  

Since the infrastructure meeting in January agreements have been made concerning 

the interoperability with respect to authorization.  

Recently a roadmap has been defined on how to realise interoperability with respect 

to authorization on September 1st 2010. A similar roadmap will be made regarding the 

adoption of the Mennekes plug in the interoperability workgroup. 

Minutes of infrastructure meeting electric driving 

06-04-2010 
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Dutch EV charging market investigation 

SOURCE foundation DOET 
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Drivers electric transport 
Sustainability  
 reduction of CO2-emissions 
 
Cost 
 Electric cars are interesting as product because of: cost,  
technology and other aspects of the car, and other benefits like 
cheap parking places.  
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What happens if there is no load managing system for 
controlling massive charging EV 
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Probability of charging 
at residential level. 

once a day at a 
fixed time 

after every ride, 
everywhere anytime 

SOURCE ENEXIS 
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Charge sessions during the day (2011) 

Distribution starting times charge transactions E-laad, oct – dec 2011 
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SOURCE Movaris 
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Power demand during the day (2011) 

Total power charge transactions E-laad, oct – dec 2011 

Average 

Working 

day 

weekend 

SOURCE Movaris 
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Impact electric transport on the energy grid 

To be taken measurements: 

 

• Expanding grid capacity 

• Charge strategies: steering of the charge process  

• Influencing behaviour of users  

Without intelligence peek traffic with 

10 EV’s in a district of 100 homes 

goes above 70% of the max capacity 

of the trafo system. 

Simulation-results 

With intelligence (in this scenario, 

charging is spread during the 

evening and night), 25 to 30% can 

be charged without any problem. 

 

 

Average number of EV’s per 

household    

Peekimpact as % trafo capacity 

Without intelligence      With Intelligence 

Source 
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Charging Point 

Charging Point Operator 
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For home charging the 

inhabitant is both CSP as 

well as CPO. For private 

environments this can be the 

same entity. For public 

charging this are two 

different entities. 

Market model Electric transport 
* on request of Formule E-team 

Source 
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Possible market model for smart charging 
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The principal of Smart charging 



Dutch situation EV deployment EIA Task 17 25042012 
20 



Dutch situation EV deployment EIA Task 17 25042012 
21 

Smart Charging Process 

Charge Service Provider 

CSP 

Local  
Controller 

DSO :  Transformer 

CSO 

Charge Spot Operator 

EV Charge Spot 
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Contract - id 
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{ yes ,  List ( { TX - id ,  session - id } ) } OR : 

{ no ,  List ( { TX - id ,  exception ,  exception - data } ) } 

TX - id ,  Contract - id ,  phase ,  max  CS - capacity 

List ( { Ampère per  15  min , 
CS - id } ) 

Weeronline Transformer 

Wind  /  sun  
forecast Total load 

Contract - id ,  

CS - id ,  
CSP - id 

=  message ( flow ) 

=  energyflow 
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LEGENDA : 

List ( { kWh - need ,  ToD ,  priority ,  phase ,  max .  charge ,  TX - id ,  session - ID } ) 
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List ( { 
ChargePlan ,  
CS - id ,  phase ,  
session - ID } ) 
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{ no ,  cap .  forecast ,  List ( { CS - id ,  exception ,  exception - data } ) } 

Drivers’ 
wishes 

Energy demand(t) 

Power demand(15min) 

Charge plan(15min) 

Go/No-Go 

Electricity 



Dutch situation EV deployment EIA Task 17 25042012 
22 



Dutch situation EV deployment EIA Task 17 25042012 
23 

http://ev-services.net/e-Laad/Statistics 

Dutch EV charging point deployment 

http://ev-services.net/e-Laad/Statistics
http://ev-services.net/e-Laad/Statistics
http://ev-services.net/e-Laad/Statistics
http://ev-services.net/e-Laad/Statistics
http://ev-services.net/e-Laad/Statistics
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Dutch EV charging point deployment 
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Eurelectric, march 2012 

Dutch EV charging point deployment 
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Eurelectric, march 2012 

Dutch EV charging point deployment 
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http://www.oplaadpunten.nl 

http://www.oplaadpalen.nl 

Dutch EV charging point deployment 
Available websites 

http://www.oplaadpunten.nl/
http://www.oplaadpalen.nl/
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Remaining questions and challenges 

 Creating an adequate, self-learning capacity forecast 

 Automatic communication between EV, CSP and DSO 

 Multiple CSP’s: how to divide available capacity? 

 What if SLA of CSP cannot be met? 

 What if SLA of CSP could have been met but the CSP’s algorithm is 

not smart enough? 

 What to do with multiple DSO’s? 

 Clearing house? 

 Within which margins are charge plans executed? 

 Legislation 

 Standardization 

 Who is in charge? 

 … 
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http://www.e-laad.nl/submenunieuws/323-video-signing-the-treaty-
of-vaals  
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