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www.4DH.dk 
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http://www.sciencedirect.com/science/journal/03605442


Three pillars 

Supply:  
Low temperature District heating 

 

Production:  
Renewable Systems Integration 

 

Organisation:  
Planning and Implementation 
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Smart Energy Systems 

 

 

www.energyplan.eu/smartenergysystems/ 
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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 
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Pump Hydro Storage 

100 €/kWh  
(Source: Goldisthal Pumped 

Storage Station, Germany, 

www.store-project.eu)  Energy Storage 
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Energy storage: Price and Efficiency 

Price Efficiency

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) 
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Thermal Storage  6200 m3 Thermal Storage 

2500 €/MWh  
(Skagen: 6200 m3  

for 5.4 mio. DKK) 

 0.16 m3 Thermal Storage 

300.000 €/MWh  
(Private house: 160 liter  

for 15000 DKK) 

 200,000 m3 Thermal Storage 

500 €/MWh  
(Vojens: 200,000 m3  

for 30 mio. DKK) 

0

50000

100000

150000

200000

250000

300000

350000

160 liter 4 m3 6200 m3 200.000 m3

P
ri

c
e
 (
€
/M

W
h

) 

Thermal storage: Price and Size 

 4 m3 Thermal Storage 

40,000 €/MWh  
(Private outdoor: 4000 m3  

for 50,000 DKK) 
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Heat Roadmap Europe 
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http://www.ecofys.com/en/


STRATEGO WP2 
Enhanced National Heating and Cooling 

Strategies 

Presenter Name (i.e. David Connolly) 

Title (i.e. Associate Professor in Energy Planning) 

Presenter Organisation (i.e. Aalborg University) 

Presenter Email (i.e. david@plan.aau.dk)  

 

Host Organisation (i.e. DG Energy) 

Host Location (i.e. Brussels, Belgium) 

 

Date (i.e. 12th May 2015) 
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Paper-flow: 2 Special Isues 
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http://www.sciencedirect.com/science/journal/03605442


Awards for Best Presentation 

Junior and Senior 
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Sponsors 
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New Video: World Launch  
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Thank you! 
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