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Danish Energy policy 

• In 2050 

• 100% RE in the energy and transport sectors 

 

• In 2020 

• 30% of the final energy consumption must be based on RE 

• 10% of the energy use in transportation must come from RE 

• ~ 50% of the electricity demand should be covered by wind power 

 

 

• June 1 2014 an amendment to the Danish building code will ban boilers for 

”fossil gas or fossil oil” in new houses 

 

• Incentives to convert from oil and natural gas boilers to RE 
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The Danish Energy System – from central to distributed 

1985 2013 

Central CHP 

Local CHP 

Wind turbine 

Off-shore wind turbine 

AC interconnection 

DC interconnection 

Source: Danish Energy Authority 



Single family house heating in Denmark 
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Single family house heating in Denmark 
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The Danish power system at time of preparing presentation 

Source: energinet.dk 6 

72% wind 
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The Danish power system last Friday 

Source: energinet.dk 

11% wind 



Load-curve building in Denmark – a summer week 
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Load-curve building in Denmark – a summer week 
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Load-curve building in Denmark – a summer week 
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Load-curve building in Denmark – a summer week 
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Load-curve building in Denmark – a winter week 
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Four different systems 
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A RENEWABLE ENERGY SCENARIO FOR AALBORG 



Aalborg in a glimpse 

• City: 129,000 (4th) 

• Municipality: 203,000 
(6th) 

• 1144 km2 (3rd) 

• 175 inhabitants/km2       
( >128) 

• Largest Danish energy 
consumer Aalborg 
Portland 2.4% of TPES 

• Extensive DH (CHP, 
Waste, industry, 
sewage, crematorium) 
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Energy sources in the Vision 

Centre image nicked from the Internet 
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The Energy Vision – Scenario design 
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Energy systems simulation and analysis using EnergyPLAN 

• Developed with a focus 

on the integration of RE 

in energy systems 

• Entire energy system 

• RES, CHP, DH, HP, 

Storages  

• Deterministic 

• One hour resolution 

• One year 

• Aggregated 

• Endogenous priorities 
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Heat supply in the Aalborg 2050 Vision 

[GWh] 2007 Reference 100% RE Vision 

Individual oil 104 0 

Individual gas 52 0 

Individual biomass 312 0 

Individual HP 1 31 

Individual electric 5 0 

Individual solar .5 .5 

Boiler DH 38 0 

Local CHP or HP DH 138 17 

Central DH 1730 1344 
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Heat coverage and electricity demand 
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Heat generation over the year 
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HP operation vs wind power: January 
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HP operation vs wind power: February 
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HP operation vs wind power: March 
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HP operation vs wind power: April 
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HP operation vs wind power: May 
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HP operation vs wind power: June 
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Item Size Investment 
Depreciation 

period 
O&M 

[M€ / year] [Years] [M € / year] 

HP - Local DH grids 1.3 MWe 0.2 20 0.0 

Heat storage DH grids 0.1 GWh 0.0 20 0.0 

CHP - central DH grid 40 MWe 2.2 20 3.2 

HP - central DH grid 24 MWe 0.9 20 0.2 

DH boilers 310 MJ/s 2.8 20 1.2 

Wind turbines 486 MW 34.8 20 12.4 

Electrolytic converter 30 MWe 1.1 20 0.4 

Hydrogen storage 1.0 GWh 0.5 30 0.0 

Individual HP 9.0 MWe 5.5 15 0.5 

Individual solar collectors 6.0 GWh/year 0.3 20 0.0 

Heat savings 44% reduction 48.8 20 0.0 

El. savings - resident. 50% reduction 6.6 10 0.0 

El. savings - elsewhere 45% reduction 16.7 15 0.0 

Industrial fuel savings 261 GWh/year 3.0 20 0.0 

Geothermia and AHP Four 200 m3/h system 2.7 25 0.3 

DH grid – expansion One system 3.3 30 0.6 

DH grid – existing One system 36.3 40 12.6 

Biogas plant One system 4.9 20 7.3 

Gasification plant One system 5.4 20 13.6 

Waste incineration. plant 14.0 MWe 9.4 20 4.6 

Electric vehicles One system 13.6 13 16.1 

Hydrogen vehicles One system 9.2 13 5.9 

Charging stations One system 9.9 10 0.0 

Rail and light-rail Aalborg's share 74.8 30 0.0 

Total 292.9 79.1 

The economy of the Aalborg Vision 



The economy of the Aalborg Vision 
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Additional readings 
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