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NEW ANALYSIS: SYSTEM PERSPECTIVE2035
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Long-term scenario analyses acrossenergysystems

Whylong-term analyses for the entireenergysystem?

Å Ensureefficientoperation and dimensioningof the el- and gas 
transmission system

Å Contributeto an efficientgreen energytransition towards2050

Link to System Perspective2035: www.energinet.dk/sys35

http://www.energinet.dk/sys35


INTEGRATION OF +50% RENEWABLEENERGY
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Instruments

El-integration over distances: Grid expansion

1. El-integration with Nordic hydropower

2. El-integration betweenNW Europe and 
Eastern Europe

El-integration over time: Elec. To elec. storage

3. Elec. Storages (e.g. batteries, CAES etc.) 

El-integration ςEl as end 
consumption

4. Electricity to heat and thermal
storages

5. Electricity for transport

6. Electricity for high-valueproducts 
(elektrolysis/PtG/PtX)

Conversion of electricityfor 
other purposes - electrification



STRUCTUREOF THE ANALYSIS
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Part 1: International Energy Scenarios

Part 2: System Perspectives for Denmark

Part 4: Research, Development, 
Demonstration and Innovation (R&I)

Part 3: Positive interaction 
between central and distributed

solutions



APPLIED EUROPEAN ENERGYSCENARIOS
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GCA-scenario (Global Climate Action)

Å"On track" with EU climate targets

ÅStrong international, green cooperation and regulation

ÅModerate oil price ςvery high CO2-price (IEA 450 PPM)

Å50 pct. electricity from wind and sun in Europe in 2040 

DG-scenario (Distributed Generation)

Åάόhƴ ǘǊŀŎƪύϦ with EU climate targets

ÅA very high use of distributed solutions (solar/batteries)

ÅHigh oil price (IEA New Policy)ςhigh CO2-price

Å50 pct. electricity from wind and sun in Europe in 2040 

ST-scenario (Sustainable Transition)

Åάbƻǘ ƻƴ ǘǊŀŎƪ όōǳǘ ŀƭƳƻǎǘύϦ with 
EU climate targets

ÅLow oil and natural gas prices 

ÅModerate CO2-price(IEA Low Oil price scenario)

Green Methanoltoday

Methanoltoday



MUCHMORE WIND& SOLAR POWER IN ALL SCENARIOS
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*2020: Energinet Analyseforudsætninger 2017



DENMARK AFTER2030
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More hourswith low and highelectricityprices



NORTH SEA REGION SYSTEM BALANCING
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Å Needfor hour/dailybalancingfor wind/solar fluctuations

Å Needfor ancilleryservices incl. Inertiato operatewithout
thermalunits

Å Needfor stronggridand sector-couplingto integrateRE in longer 
periods with highwind/solar production



SECTORCOUPLINGTO GETACCESSTO LOWCOSTSTORAGECAPACITY

9

Power system

Gas System
Gas 

Storage
(NG/SNG)

DistrictHeating SystemHeat 
storage

Lyngby ςDTU, 06-04-2018CITIES Workshop: Integration of prosumer buildings in energy systems

0
100
200
300
400
500
600
700

Invest.omk.
energidel 

(DKK/kWh)

Investment cost energy storage part
(exclinput/output units)Battery

Gas 
Storage

(H2)

ÅBatterystorageis essentialfor hourlybalancing
ςbut too expensivefor large scalestorage

ÅSectorcouplingto gas and heat candeliver more costeffectivelarge scale
storage

ÅEssentialto analyse costeffectivesectorcouplings!

άCƻǊ ŀƭƭ ǘƘŜ ƎǊƻǿǘƘ ƛƴ ōŀǘǘŜǊȅ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ǘƘŀǘ 
BNEF is forecasting, the total volume of grid-
connected batteries by 2030 will be sufficient to 
ƳŜŜǘ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǿŜǊ ƴŜŜŘǎ ŦƻǊ Ƨǳǎǘ тΣр 
ƳƛƴǳǘŜǎέ Michael Liebreich, Bloomberg New Energy 
Finance, March, 2018

Sector
coupling
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EFFICIENTRELATION BETWEENAND CO-EXISTENCE
OF LARGE SCALE- AND DISTRIBUTEDSOLUTIONS



ANALYSIS OF DISTRIBUTEDRESOURCES
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