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Car as Power Plant Concept



4



5

Integrated Energy and Mobility Systems

System design- case studies: 
1. Hospital
2. Smart City
3. Office
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CaPP Concept @ Shell Technology 
Center Amsterdam

Concept design of 100% renewable energy system with two energy carriers 
(hydrogen and electricity) at the controlled environment of Shell Technology Centre 
Amsterdam

Office
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Scenario III: Combination of I & II 

Combining the first and second scenarios using the current 
electricity and gas capacity 

• What is a ‘good’ combination?

• Which components need to be added or removed?

• Do we need other energy resources?

• Which combination is the most cost efficient? 
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System’s Component Cost: 
Hydro-Electric vs. All-Electric Case

Hydro-electric All-electric
Wind 8.39 MW Wind 3.786 MW
Storage (salt 
cavern)

2770k kg H2 Stationary 
battery 

200 MWh (local)

Stationary 
battery

12 MWh (local)
3059 MWh (external)
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EV Requirement for V2G
Number of EVs required for the entire year in the  
hydrogen-electric case
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V2G @ TU Delft
• Hyundai ix35 FCEV - 10 kW V2G output
• Fuel cell power: 100 kW
• Tank-to-AC-Grid efficiency: 51%
• Range: 500 km 
• Developed in cooperation with Hyundai Company in South Korea
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V2G @ TU Delft

• Smart, Hydroelectric – Combined power output 30 kW pack

• Battery pack: 5.3 kWh; FC power: 1 kW

• Range: 65 km/ 45km (hydrogen / electric)

• Max speed: 85 km/h

• Developed by Accenda, TU Delft Science Center
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The Scooter as Power Plant
Item Specification

Fuel Cell power 1.2 kW

Battery Energy 0.5 kWh

Hydrogen storage Metal hydride

Max hydrogen stored 90 g

Driving range Approx. 50 km

Max speed 40 km/h
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Thank You! 
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