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The transition of the European power system from fossil generation towards renewable sources is driven by
different reasons like decarbonisation and sustainability.

Renewable power sources like wind and solar have, due to their weather dependency, fluctuating feed-in profiles,
which make their system integration a difficult task.

To overcome this issue, several solutions have been investigated in the past like the optimal mix of wind and PV
[1], the extension of the transmission grid or storages [2].

In this work, the optimal distribution of wind turbines and solar modules in Europe is investigated.

For this purpose, feed-in data with an hourly temporal resolution and a spatial resolution of 7 km covering Europe
for the renewable sources wind, photovoltaics and hydro was used.

Together with historical load data and a transmission model , a simplified pan-European power power system was
simulated.

Under cost assumptions of [3] the levelized cost of electricity (LCOE) for this simplified system consisting of
generation, consumption, transmission and backup units is calculated.

With respect to the LCOE, the optimal distribution of generation facilities in Europe is derived.

It is shown, that by optimal placement of renewable generation facilities the LCOE can be reduced by
more than 10% compared to a meta study scenario [4] and a self-sufficient scenario (every country produces on
average as much from renewable sources as it consumes).

This is mainly caused by a shift of generation facilities towards highly suitable locations, reduced backup and
increased transmission need.

The results of the optimization will be shown and implications for the extension of renewable shares in the
European power mix will be discussed.

The work is part of the RESTORE 2050 project (Wuppertal Institute, Next Energy, University of
Oldenburg), that is financed by the Federal Ministry of Education and Research
(BMBF, Fkz. 03SFF0439A).
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