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Decarbonization of the European energy 

system with strong sector couplings 
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Motivation
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Strategies to balance wind and solar generation:

ÅStorage

ÅExtend transmission capacities

ÅSector coupling
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Model overview
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Time series for wind,  solar, 
and hydro generation

Interconnection capacities among countries

Costs assumptions

Network topology 

Economic 

optimization 

subject to 

constraints
Market prices, required CO2 price

Generation and storage capacities per country

System cost

Dispatch time series

26 tech. x 30 countries x 8760 hours = 7·106 variables,  solved in ~2 hours in simulation cluster
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Research questions
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What is the optimal wind to solar mix?

How are the results affected by costs assumptions?

How are the results affected by interconnection capacities expansion?

How are the results affected by the CO2 emissions target?
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Methods: Sector-coupled network model

Cost projections for 2030 for every technology
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Methods: Sector-coupled network model

One-node-per-country network

Linear power flow

Hourly resolution
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Methods: Modelling country-wise wind generation
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Openly available time series for onshore and 

offshore in 30 European countries (1979-2017) 

doi: 0.5281/zenodo.3245437

Time series validated using historical data. 

Andresen et al., Energy 93, 2015

Global weather data (1 hour, 40x40km 2)

Converted to wind energy generation

Country-wise aggregation

https://zenodo.org/record/3253876#.XXZmk39S8l0

