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The long-term Objective of Danish Energy Policy
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Prime minister 16 November 2008: SYSTEMPERSPEKTIV 2035
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2019 New Government and agreement:

70% reductions in
Greenhouse gases by 2030

Climate Law and Action plan:

Energy savings in among others public buildings

National Strategy for Sustainable buildings

Strategy for electrification of transport, industry and society in general

More funds for green research and demonstration projects

Assessment of Danish and North Sea countries mutual expansion of offshore wind
Investigation of energy island of 10 GW wind before 2030

Support afforestation (new forest)
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Climate adoption via coordination of coastal protection
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100% Renewable Energy 2050

IDA’s Energy Vision 2050
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Executive Summary

IDA’s Energy Vision 2050

A smart energy system strategy for 100% renewable Denmark

IDAs Energy plan 2030 og IDAs
Energy Vision 2050
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Energi System Analyse Model

EnergyPLAN: DK2020Reference

[ EnergyPLAN: Startdata

Energy [JW)]

Advanced energy
system analysis
computer model

Getstarted  Training

Energy City Frederikshavn - A
100% Renewable Energy
Scenario for the Town of
Frederikshavn

FAQs  Case Studies

e + Downiond oot + consct [

Forum  Theory  Other Tools

Benefits
+ Froe of charge

* Access to a network of global
users.

* User-friendly and very fast for
normal PC

* Detailed hourly analyses of a
complete energy system

+ Easy access o library of hourly

* Longlist of case studies from
various countries.

* Free online training, guides, and
documentation
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A Holistic Smart Energy Systems Approach e

= Transport- og energilgsninger 2030

IDA’s Energy Vision 2050

A smart energy system sirategy for 100% renewable Denmark
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http://www.energyplan.eu/smartenergysystems/

IDAs Climate Response:
Looks Beyond 2030

Denmark should fulfill its objective of a 70 percent CO2-
reduction in 2030 in a way, so it fits well into a full
decarbonization by 2045

Therefore:
* We should prioritize technologies before 2030 which paves the
way for the next steps beyond 2030.

* On our way towards 2030 we should begin the innovation of
those technologies we will need after 2030 even if they cannot

play a bit role before 2030. -
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IDAs Climate Response: In a European context

IDA

Denmark should fulfill its objective of renewable energy and CO2- IDAS Kiimasvar

Transport- og energilgsninger 2030

reductions in a way, so it fits well into a context in which the rest of
Europe - and the world - will do the same.

Therefore:

* Denmark should include the Danish share of international aviation and
shipping even though it is not included yet in the UN way of calculating
the Danish CO2 emissions.

* Denmark should not exceed our share of sustainable use of biomass in
the world.

* Denmark should make our contribution in terms of flexibility and reserve
capacity to integrate wind and solar into the European electricity supply.
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2020

DA

IDAs Klimasvar

~Transport- og energilesninger 2030
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Investments Annual cost

IDAs Climate Response Billion EUR Million EUR/year

Building renovation 16,5 715
Wind power 10,4 556
Electric vehicles 9,8 919
Individual heat pumps 9,4 682
Industry (electrification and energ 4.8 343
District heating and 4GDH 4,0 196
Photo Voltaic 2,8 125
Biogas plants 2,4 163
Nye gas power plant capacity 2,1 120
Largescale heat pumps in DH 1,2 67
Electrolysis and Hydrogen storage 1,0 67
Geothermal 1,1 59
Wave power 0,6 40
Gasification, hydrogenation and el 0,7 42
Electric Vehicles infrastructure 0,6 300
Intelligent flexible eldemands 0,5 31
Solar thermal, excess heat and the 0,5 23
Distrcit cooling 0,2 12
Expansion of the natural gas grid 0,2 12
Sum 68,7 4471

IDA

IDAs Klimasvar

~Transport- og energilgsninger 2030
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e IDA

Sector integration

IDAs Klimasvar
-~ Transport- og energilosninger 2030

pol

The IDA Climate Response focus on synergies and flexibility as a
result of sector integration including the following investments in
energy conversion and storage capacity:

 Largescale thermal storage capacity of 112 GWH
* Utilization of existing Natural Gas Storage capacity of 40 GWh
* Additional electrolysis capacity equivalent to a 50% utilization

* Use of seasonal over capacity on heat pumps and large-scale
electric boiler equivalent to 700 MW

* Intelligent charging of Electric Vehicle Batteries of 14 GWh
* Flexible intelligent eldemand equivalent to approx. 2.5 TWh/year




Tabel 11. Udfordringer ved biomasseforbrug i Danmark og globalt
Biomasseforbrug pr. person

B | OMmMass [Gag i DK (166 PJ) 25 Gicapita

Seneste forskning for EU (8500 PJ) (Hamelin et al., 2019) 17 GJ/capita
EU 2050 scenarioer (A Clean Planet for all) 14 - 21 Gl/capita
IDA 100 pct. VE i 2050 (200 PJ — Dansk andel) 32 GJ/capita
Energistyrelsens scenarioer fra 2014 35— 45 Gl/capita

IDAs Climate Response reduces biomass consumptions from
29 to 26 GJ/capita.

DA

IDAs Klimasvar

~Transport- og energilgsninger 2030

IDAs Climate Response focus on:
e Denmark to reduce the use of biomass

e Denmark to use sustainable biomass with low CO2 emissions

 Denmark to prepare for a long term target of not exceeding the
Danish share of sustainable biomass use in the World.




Renewable Energy in 2030

IDAs Climate Response need the following Renewable Energy:

* Solar thermal in district heating of 6-7 PJ.
* Solar thermal in individual houses of 8-9 PJ.
* 500 MW geothermal heat for district heating of 13-14 PJ.

* Photo Voltaic on large building roofs expand from bow1.000 MW to 5.000 MW i
2030.

* Onshore wind power expand from approx. 4.200 MW at least 4.800 i 2030.
» Offshore wind power expands from approx. 2.000 MW to 6.630i 2030.

* Wave power contributes with 132 MW (with wind power as an alternative)




Smart Energy Europe

Renewable and Sustainable Energy Reviews 60 (2016) 1634-1653
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potential 100% renewable energy scenario for the European Union
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http://www.energyplan.eu/SmartEnergyEurope
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More information: 4DH

4th Generation District Heating
Technologies and Systems

www.energyplan.eu/SmartEnergyEurope
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