
The future of CHP - the Danish 
perspective 

 

Berlin 27/10 2016 

 

Dr. Marie Münster 

Senior Researcher 

System Analysis Division 

 

 

 

Inputs from Kenneth Karlsson, Amalia Pizarro, Juan 
Bermudez and PlanEnergi 



26 October 2016 DTU Management Engineering, Technical University of Denmark 

Add Presentation Title  
in Footer via ”Insert”;  
”Header & Footer” 

Outline 

• Historical development 

• Future energy production 

– Waste to Energy 

– Heat Pumps 

– Solar Heating 

• Conclusions 

 

2 



26 October 2016 DTU Management Engineering, Technical University of Denmark 

Add Presentation Title  
in Footer via ”Insert”;  
”Header & Footer” 

Future integrated flexible energy system 

3 



26 October 2016 DTU Management Engineering, Technical University of Denmark 

Add Presentation Title  
in Footer via ”Insert”;  
”Header & Footer” 

 
 
Development of Power Production in DK 
Plant type 

CHP 

Condens 

Wind 

https://ens.dk/sites/ens.dk/files/Statistik/energistatistik_2014.pdf  

https://ens.dk/sites/ens.dk/files/Statistik/energistatistik_2014.pdf
https://ens.dk/sites/ens.dk/files/Statistik/energistatistik_2014.pdf


26 October 2016 DTU Management Engineering, Technical University of Denmark 

Add Presentation Title  
in Footer via ”Insert”;  
”Header & Footer” 

Power production 
Fuel type 

5 

 

 

RE 
Wind 

NatGas 
Oil 

Coal https://ens.dk/sites/ens.dk/files/Statistik/energistatistik
_2014.pdf  

RE 

Windpower above 40% of electricity consumption 

https://ens.dk/sites/ens.dk/files/Statistik/energistatistik_2014.pdf
https://ens.dk/sites/ens.dk/files/Statistik/energistatistik_2014.pdf
https://ens.dk/sites/ens.dk/files/Statistik/energistatistik_2014.pdf


26 October 2016 DTU Management Engineering, Technical University of Denmark 

Add Presentation Title  
in Footer via ”Insert”;  
”Header & Footer” 

Development of District Heating in DK 
Plant type 

CHP 

~50% of heat demand 
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Development of District Heating in DK 
Fuel type 

Electricity 
RE 

Waste (non bio) 
Coal 
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Development of Electricity prices in DK  
Depends on 

- Hydro power availability (dry/wet years) 

- CO2 quota prices and fuel prices 

- Electricity (and heat) demand 

http://www.nordicenergy.org/wp-content/uploads/2016/04/Nordic-Energy-Technology-Perspectives-2016.pdf  
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Future electricity prices in DK  
Prices may get even lower in the future 

Depends on 

- Windpower share 

- Available electricity transmission (bottle necks?, net import?) 

- Flexible electricity consumption (e.g. Power to heat, EV's, Power to gas) 
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Production in DK 

PV 

https://ens.dk/sites/ens.dk/file
s/Basisfremskrivning/energisce
narier_-
_analyse_2014_web.pdf  

 

Danish Energy Agency 
Scenarios 

100% RE in power 
and heat in 2035 

100% RE in 2050 
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Heat Roadmap Europe 
Heat savings (30-50%) and DH expansion (~50%) 

13 27.10.2016 

http://www.heatroadmap.eu/  
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Future Danish DH potentials 

• Today covering ~50% of heat consumption  

 

• In the future: 

 

– between 55-57%  

(Münster et al 2012. The role of district heating in the future Danish 
energy system) 

 

– between 50-70%  

(Lund et al. 2010 The role of district heating in future renewable energy 
systems) 
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Future DH 

Why expansion potential? 

- Increasing connection rate in DH areas and expanding close by 

- Increasing efficiency by lowering supply temperatures  

- Ability to utilise central heat sources (e.g. from industry and incineration) 

- Economy of scale of supply and storage technologies 

 

Potential heat supply? 

• Excess heat (industry and biorefineries) 

• CHP (biomass and waste) 

• Heat pumps (geothermal and ambient heat) 

• Solar thermal 
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Future District Heating in the Nordic countries 

http://www.nordicenergy.org/wp-content/uploads/2016/04/Nordic-Energy-Technology-Perspectives-2016.pdf  
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HP Boiler Solar 

Industry 
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Boiler HP Solar 

Industry BioRef 
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Boiler HP Solar 

Process heat 

Individual heating 
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Waste for DH 

• 5% of electricity production 

• 21% of DH production 

21 

Electricity 
Renewables 

Waste (non organic) 
Coal 

Natural gas 
Oil 

Waste (organic)               Waste (non organic) 

Fuel consumption for DH production 

Use of waste for incineration 

27-10-2016 

Waste (non organic) 
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Electric DH Heat pump in DK 
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Heat sources today: flue gas, solar heat, excess heat, ground water, waste water 

Planned: as above plus sea water and lake water 
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Wind production and heat consumption 
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Flexible use of large heat pumps in district 
heating systems - simulation year 2030 district 

heating area in Sweden 
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Power to heat potential 

• Existing flexibility measures   

• Interconnectors to Norway and Sweden   4.1 GW    

• Interconnectors to Germany    2.4 GW   

  

 

• Examples of options towards 2030   

• Heat pumps in DH    0.6 GWe   

• Additional electric boilers in DH    1.0 GWe   

• Heat pumps in individual houses    0.15 GWe (1.5 GWe) 

 

Total power to heat potential   2.2-3.5 GWe 

28 

(EA 2015. The Danish Experience with Integrating Variable Renewable Energy: Lessons 
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Persson,U.,etal.,HeatRoadmapEurope:Identifyingstrategicheatsynergyregions.EnergyPolicy(2014), 

http://dx.doi.org/10.1016/j.enpol.2014.07.015i 

Excess heat ratio 
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Geothermal potential in Europe 
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Solar heating 
 
DH can cut down the use of fuels 
by using solar thermal, seasonal heat storages and heat pumps 

www.planenergi.dk  Dronninglund solar heating plant 

 

http://www.planenergi.dk/
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Solar thermal for DH 
More than 1.000.000 m2 in operation! 
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        The SUNSTORE® Concept 

            Examples Dronninglund and Marstal 
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Conclusion 

• CHP is an important efficient bridging technology 

• Also as local thermal power production to supplement wind and import 

 

• 4th generation DH can play an important role in future green energy 
systems - given the right regulation 

 

• Apart from excess heat, residual waste and biomass, fuelfree 
solutions are promising: 

- Solar heating and geothermal energy can be an important ressources 
for district heating 

- Heat storages even-out timeshifts between heat production and heat 
demand 

- Heat pumps provide flexible power consumption that utilizes low 
temperature heat sources  

- Less risk from fluctuating fuel and CO2 prices 
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Thank you for your attention! 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Questions or comments? 

maem@dtu.dk  
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SUNSTORE 4 demonstration plant in Marstal 
 

• The SUNSTORE 4 project 

– Supported by EC 7th framework programme 

– Demonstration plant in Marstal, 2012 

 

• A district heating system with 

– 100% RE 

– > 50% solar thermal 

– A seasonal heat storage 

– A heat pump 

 

• District heating system consisting of 

– 33,300 m2 solar plant 

– 75,000 m3 pit heat storage 

– 1.5 MWth heat pump 

– 4 MW wood chip boiler 

– 750 kWe ORC 

40 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pit thermal energy 
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Biomass 

Boiler 

HP 

Solar 

collectors 
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District heating 

to the town 
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4DH - Danish research centre 

4th generation district heating (4GDH) 

 

Hypothesis: 

• 4GDH systems and technologies will play a big part in future cost-
effective sustainable energy systems and are likely to replace the import 
of fossil fuels and create jobs and economic growth in Denmark and in 
Europe. 

 

• Collaboration between industry, universities and the public sector 

  

 1) District Heat Grids and Components,  

 2) District Heating Production and System Integration,  

 3) District Heating Planning and Implementation 

 

 

 

http://www.4dh.dk/ 
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About progRESsHEAT 

Goal: 

• assisting local, regional, national and EU political leaders in developing 
policy and strategies to ensure a quick and efficient deployment of 
renewables in heating and cooling networks 

• applying model-based quantitative impact assessment of local, regional 
and national policies up to 2050 (Local: EnergyPro, National: TIMES) 

Running from March 2015 to October 2017. The project is supported by the 
Horizon 2020 programme 
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TOPWASTE 
Research project 
2011-2015 

 

 

Main purpose: 

• to contribute to improved use 
of waste for energy or 
material recycling integrating 
economic and environmental 
considerations including 
resource scarcity.  
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