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“I was trying to find an inexpensive way to move the solar peak (at solar noon) 

to the load peak (typically 4 to 8 pm). 

Then I went to an EV conference, and realized that there is going to be a very 

big battery in the garage.”   
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Special qualities: 

1. Fast response time. 

2. High-power load 

3. Possibility of V2G support  
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Data from Test-An-EV 

Special properties: 

1. Fast response time. 

2. High-power load 

3. Possibility of V2G support 

4. High degree of flexibility  Flexibility 
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Time (hh:mm) 





The act of influencing the timing, rate and direction of 
the power and energy exchanged between the EV battery 
and the grid

Example services: 

- Adaptive charging 

- Frequency regulation 

- V2X 



Charging is delayed in time based on knowledge in the price of energy 
or renewable content. 



Charging is delayed in time based on knowledge in the price of energy 
or renewable content. 



Vehicles charge or discharge to balance the grid 

50 Hz 



Replacement Reserve

Schedule Activated

Replacement Reserve

Directly Activated

Time

Frequency Restoration Reserve

Frequency Containment Reserve
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To use the vehicle as a power source where the grid is not available. 



















The grid integrated electric vehicle = An electric vehicle designed to support the 
power system through services, 

 Move consumption, balance the grid via V2G or act as a power source. 

 Contribute to a more economic power system and lower EV ownership costs 

 Denmark is in a good position to support this development 

Twenty years after Willett defined the grid integrated electric vehicle 
it is being demonstrated in Frederiksberg. 



Questions? 


