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Smart Energy Systems 
The key to cost-efficient 100% Renewable Energy 

• A sole focus on renewable electricity 

(smart grid) production leads to electricity 

storage and flexible demand solutions! 

 

• Looking at renewable electricity as a part 

smart energy systems including heating, 

industry, gas and transportation opens for 

cheaper and better solutions… 

 

 
 

Power-to-Heat 
Power-to-Gas 

Power-to-Transport 



Heating vs. other sectors 

Heating and cooling demand in 2015 in the EU28 by end-use 

compared to total final energy demand 

 - Large share for All Member States (not just the ‘cold’ North) 

- Overall cooling share in general is 10-15% Heating and cooling demand in 2015 in the EU28 by end-use 

compared to total final energy demand 



Energy Storage 
Pump Hydro Storage 

175 €/kWh  
(Source: Electricity Energy Storage 

Technology Options: A White Paper 

Primer on Applications, Costs, and 

Benefits. Electric Power Research 

Institute, 2010) 

Natural Gas Underground Storage 

0.05 €/kWh  
(Source: Current State Of and Issues 

Concerning Underground Natural Gas 

Storage. Federal Energy Regulatory 

Commission, 2004) 

Oil Tank 

0.02 €/kWh  
(Source: Dahl KH, Oil 

tanking Copenhagen A/S, 

2013: Oil Storage Tank. 

2013) 

Thermal Storage 

1-4 €/kWh  
(Source: Danish Technology 

Catalogue, 2012) 





Existing distribution grids 



 

Smart Energy Systems:  
 

Hourly modelling of all smart 

grids to identify synergies! 

… and influence of different 

types of energy storage..! 

www.EnergyPLAN.eu 



http://www.sciencedirect.com/science/journal/03605442


Heat Roadmap Europe 

http://www.ecofys.com/en/


Smart Energy Systems 

 

 

www.energyplan.eu/smartenergysystems/ 

 

http://www.energyplan.eu/smartenergysystems/
http://www.energyplan.eu/smartenergysystems/


More information: 
http://energy.plan.aau.dk/book.php 

www.EnergyPLAN.eu 

 

  

 

www.4DH.dk 

  

 

www.energyplan.eu/smartenergysystems/ 

 

www.henriklund.eu 
  

 

www.heatroadmap.eu 

  

 

www.energyplan.eu/SmartEnergyEurope 
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