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How can we increase our energy production 
and at the same time reduce our CO2 

emissions? 
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Source: Energinet.dk 

139% 
26 July 2015 

Losses for 
the 

Country 

Stop the 
turbines 

Sell surplus to 
neighbours 
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resistances to 

burn the 
surplus 

The problem of surplus: 
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«Danish Wind turbine owners get german 
money for stopping the production» 

Finans.dk 

climatetechwiki.org 

Electrical resistance 
burning 15 kW every 

hour 

200 Million Euro to 
stop 37 GWh 
November 2015 
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220-240 DKK/MWh: 
Overall cost (20 years) 

85 DKK/MWh: 
Operational  & 

Maintenance cost 

Source: The Danish Wind Turbine Owners’ Association: 
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• 196+ Biogas plants installed; 
• 95,8 MW installed (2015); 
• 1.14 TWh/year produced 

(2010); 
 

1 571 000 
cattles 

13 173 000 
pigs 

 429 487 000 
Tonnes/year Picture removed due to copyright 

Pictures removed due to copyright 



A Real Case Scenario 
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Wind turbine: Vestas V47, 660 kW 
• Average production: 1.8-2.0 GWh/year; 
• Installation: 2000; 
• Expected lifetime: Extra 14-15 years; 

Biogas installation: 
• 6000 m3/day (2 digesters x 3000 m3); 
• 65% CH4 content; 
• Approx. 4 GWh/year production; 
• Input: 70 tons/day of waste; 
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Vestas 660 kW, max output: 2.2 GWh/year 
@ 0.256 DKK/kWh =  563,200 DKK/year 
@ 0.180 DKK/kWh = 396,000 DKK/year 

Biogas installation, max output: 2,190,000 m3/year 
Current production (2015): 3.58 GWh/year 

@ 1,23 DKK/kWh =  4,403,400 DKK/year 

Picture removed due to copyright 



A Real Case Scenario 

9 28.08.2019 

 

Sabatier Reaction:  

CO2 + 4H2        CH4  + 2H2O 

 Increase CH4 up to 50% = 2x CH4 quantity 

More technical information: 
• http://methan.dk 
• http://www.lemvigbiogas.com/MeGa-

stoREfinalreport.pdf  

http://methan.dk/
http://methan.dk/
http://www.lemvigbiogas.com/MeGa-stoREfinalreport.pdf
http://www.lemvigbiogas.com/MeGa-stoREfinalreport.pdf
http://www.lemvigbiogas.com/MeGa-stoREfinalreport.pdf
http://www.lemvigbiogas.com/MeGa-stoREfinalreport.pdf
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The technology is there, but... 
• Theoretical minimum electricity consumption: 2,94 kWh/Nm3; 
• Standard electricity consumption: 4,5-6,0 kWh/Nm3; 

USE SURPLUS ELECTRICITY! 
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A Real Case Scenario 
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Before upgrading 

After upgrading 
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• 3 x Volvo trucks. Consumption: 1.8 km/L. Km: 50,000/year 
 

803,333 DKK/Year 
 

• 14 x tractors + additional farming machines 
 

8,00

8,50

9,00

9,50

10,00

10,50

Diesel Price to the Consumer 
Source: eof.dk 
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The Transportation Scenario: Fleet 
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Source: nyserda.ny.gov 

• No need for quick filling station, meaning considerable reduction in costs; 
• Being a fleet, it is possible to charge the vehicles in the night; 
• Daily average mileage per vehicle: 137 km; 
• Current consumption: 77 L/day/vehicle; 
• Total current consumption: 231 L/day; 
• Needed gas/day: 231 m3; 

 

2 x 143 m3/day time-fill stations 
Ca. 100,000 $ 

28.08.2019 
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Not Upgrading 
 
Wind: 
2,100,000 kWh/year @ 
(0.023+0.157)Dkk  

 
 378,000 dkk/year 

  
Biogas 
4,642,980 (65%) @ 1.23 DKK  
 

 5,710,865 dkk/year 
 
Total:        6,088,865 DKK/year 
      917,494 $/year 

 

Upgrading to 99% CH4 
 
Wind: 

114,918 dkk/year 
  
Biogas 
 
7,045,735(99%) @ 1.23 DKK  

 8,666,254 dkk/year 
 
Investment 

2.730.250 dkk 
 
Total:      6,050,922 Dkk (Year 0)
 8,781,172  Dkk/year 

      1.32 M$/year 

Upgrading to 99% CH4 + transport 
 
Wind: 

114,918 dkk/year 
 
Biogas 
6,767,307(99%) @ 1.23 DKK  

 8,323,787 dkk/year 
Savings from fuel 

803,330 dkk/year 
Investment 

3,098,803 dkk 
 
Total:         6,143,232 Dkk (Year 0)
 9,242,035  Dkk/year 

      1.39 M$/year 

28.08.2019 



Impact on Denmark 
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Source: gasbiler.info 

• No 
18.05 TWh/year potential 
with current technology 

Source: “Biogas in Denmark – a potential energy source with benefits for the environment”, p.6, 

28.08.2019 



Recommendations  
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Fleet for local 
farm 

Filling station for 
trucks running 
on the near main 
road (Germany-
Norway) 

Public filling 
station for all gas 
vehicles 

Three step process: 

Low 
investment, 

quick payback 
period 

Higher investment, 
slower payback period 

but solving the chicken-
egg question 

High investment, 
Requires development 

of a network 

2050: 
Denmark 

100% fossil 
free 

Present: 11 
filling station 

in DK, virtually 
no gas car on 
the market 
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Thank you! 

Nordic Folkecenter for Renewable Energy 
www.folkecenter.net 

                 Nordisk Folkecenter 

Daniele Pagani 
Sustainable Mobility, 

dp@folkecenter.dk 


