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

ÅA sole focus on renewable electricity 

(smart grid) production leads to electricity 

storage and flexible demand solutions! 

 

ÅLooking at renewable electricity as a part 

smart energy systems including heating, 

industry, gas and transportation opens for 

cheaper and better solutionsé 
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Power-to-Transport 



Energy Storage 
Pump Hydro Storage 

175 ú/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 ú/kWh  
(Source: Current State Of and Issues 

Concerning Underground Natural Gas 

Storage. Federal Energy Regulatory 

Commission, 2004) 

Oil Tank 

0.02 ú/kWh  
(Source: Dahl KH, Oil 

tanking Copenhagen A/S, 

2013: Oil Storage Tank. 

2013) 

Thermal Storage 

1-4 ú/kWh  
(Source: Danish Technology 

Catalogue, 2012) 



Thermal Storage  6200 m3 Thermal Storage 

2500 ú/MWh  
(Skagen: 6200 m3  

for 5.4 mio. DKK) 

 0.16 m3 Thermal Storage 

300.000 ú/MWh  
(Private house: 160 liter  

for 15000 DKK) 

 200,000 m3 Thermal Storage 

500 ú/MWh  
(Vojens: 200,000 m3  

for 30 mio. DKK) 
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Thermal storage: Price and Size 

 4 m3 Thermal Storage 

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

for 50,000 DKK) 



Electricity Storage 
Pump Hydro Storage 

100 ú/kWh  
(Source: Goldisthal Pumped 

Storage Station, Germany, 

www.store-project.eu)  

Sodium-Sulphur Battery 

600 ú/kWh 
(Source: Table 4: 

http://large.stanford.edu/courses/2012/ph240/d

oshay1/docs/EPRI.pdf) 

Tesla PowerWall 

800 ú/kWh 
(Source: Dahl KH, Oil tanking 

Copenhagen A/S, 2013: Oil 

Storage Tank. 2013) 

Compressed Air Energy Storage 

125 ú/kWh  
(Source: 

http://www.sciencedirect.com/science/ar

ticle/pii/S0196890409000429) 
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Electricity Storage: Price and Size 
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Energy System Analysis Model 
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