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We can decarbonise the society by 2040based on renewable energiesYes - we know how to unlock the ….
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Flexibility Resources
Finding ramping capabilities

Supply flexibility

Demand responds
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Presentation Notes
Elsystemet er konstant under forandring. Kraftværker er også fremover helt nødvendige for forsyningssikkerheden, men vil typisk spille en anden rolle end tidligere, nemlig levere strøm i perioder uden vind og sol eller timer med stort forbrug samt levere andre vigtige ”systemydelser”, der skal til for at holde elsystemet kørende.�Fremover kommer fleksibilitet og digitalisering også til at spille en meget vigtig rolle. Vi skal bruge mere strøm, når der er rigeligt, f.eks. opvarme huse med varmepumper eller oplade elbiler intelligent, når det blæser eller midt om natten, hvor forbruget er lavt.  �På længere sigt vil lagring af vind- og solenergi også spille en stor rolle. Vind og sol kan gemmes i batterier eller laves om til grønne gasser, brint eller noget tredje, og dermed laves til strøm og sikre elforsyningen på vindstille og overskyede dage.
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Sector coupling/
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Sector coupling
Electrification as source of flexibility

Distribution of EU energy consumption
(Source: EU Heating and Cooling strategy)

Large flexibility potentials in electrification 
of the energy sectors

Market design 
Direct regulation 
Fiscal policies 
Support schemes 
Grid regulation

Remove barriers 

Framework conditions

Hindered by regulatory barriers

Presenter
Presentation Notes
District heating is widely used in most Baltic/Nordic countries �and thus represents a flexibility source of considerable magnitude �which is only partly exploited today by the power market 



District heating-electricity interface
Electrification as source of flexibility

Electricity price

Heat
price

Electric boilers

CHP

Heat only boilers

Heat pumps
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District heating systems with several fuel options or with thermal storage can provide flexibility in the following ways: by producing heat in combined heat and power (CHP) in periods with where power demand exceeds the VRE supply, by pulling heat from the thermal storage or producing heat in biomass boilers in periods with no need for additional flexibility, and by using electricity for heating in periods where VRE power supply exceeds the demand, -- power-to-heat. 



Electricity price

Heat
price

Electric boilers

CHP

Heat only boilers

Choice of heat supply -
at different electricity prices

Patchwork regulation between electricity and heat
• Taxes on electricity consumption 
• Heat is taxed at the fuel input
• Biomass exempted for taxes

More heat only boilers.
Decoupling of electricity and heat 

markets



Unlocking a decarbonised, 
sustainable energy future

Make the sector coupling/electrification 
as flexible as possible
• Remove barriers
• Improve the business case for flexible 

power-to-heat/gas technologies
• Increase market integration and the 

value of VRE

Coherent changes in market designs, 
regulatory framework condition, and 
coupling of markets

Strong today - Stronger tomorrow

www.Flex4RES.org

#Flex4RES
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Current 
electricity system

The trichotomy 
of energy policy

Decarbonised 
energy systems

Market design

Flexibility

Sector 
coupling

Sustainability

Competition

Reliability 

Centralised fossil-
intensive supply

Electricity market only

Decentralised
+

Variable 
renewable energy

+
Phase-out of 
fossil peakers

System integration

Goals and RE-thinking of the Energy System
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Presentation Notes
Message:Less traditional flexible capacities + More VRE = need to diversify flex resourcesMean : sector coupling 2 challenges 1: Removal of the barriers at the interfaces2: RE-market (that also facilitate DR)



Load duration curve 
for electricity consumption
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Load duration curve for 
wind power production
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Load duration curve for electricity consumption 
minus wind power production
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Wind Power has consequences
for the energy system!
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Central power plants' share of domestic 
power consumption

Steeper residual load duration curve
• Less base load hours
• Lower price levels

Market design:
Capacity mechanism or 
Scarcity pricing
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Presentation Notes
Residual load = Consumption - Wind generation



Wind share in Danish annual electricity 
consumption

Sol- og vindenergiens andel i elsystemet er vokset år efter år. 2017 sætter ny rekord med en vind- og solandel på 45,8 procent. 
Nedgangen i 2016 skyldes primært, at året var meget vindfattigt.

Presenter
Presentation Notes
Produktionen fra vindmøller udgjorde i 2017 14,8 TWh, svarende til 43,4 procent af det danske elforbrug. Årets produktion fra solceller var 0,8 TWh, svarende til 2,3 procent af forbruget. Med afrunding bliver det sammenlagt til 45,8 procent og 15,6 TWh, og det er den højeste årsproduktion Danmark nogensinde.Timen med størst vindproduktion:�11. januar 2017 fra klokken 08. Produktion: 4,8 GWhTime med højst vind-andel af forbrug:�23. december fra klokken 04. Vind-andel: 139 procent.Døgn med højst vindproduktion: �22. februar: Produktion: 108 GWhDøgn med højst vind-andel af forbrug:�25. december:  Vind-andel: 109 procent
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