System design
of a simplified
highly renewable
European electricity network

»Mehr als die Vergangenheit [T~
interessiert mich die Zukunft,
denn in ihr gedenke ich zu leben.”

(Albert Einstein) iy s
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Technical + economical design
of a highly renewable European electricity system

More + more + ... renewables:
what is the end of the story?

Let the weather decide!
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Weather-driven electricity generation

Renewable Energy Atlas
2000 — 2007: 1h, 45x45km?
1980 — 2014: 1h, 30x30km?
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How much backup?
How much wind + solar power?
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Mismatch distribution (Germany)
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Mismatch distribution (Germany)
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Average backup power
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How much backup?
How much transmission?
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Coupling schemes between balancing and transmission
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Balancing distribution (Germany)
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Average backup power

backup backup transmission
energy capacity capacity
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Levelized SYSTEM Cost of Energy:
CAPEX+OPEX wind, , backup, transmission
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SNEAK PREVIEW:

further reductions
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Outlook:
current challenges
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SNEAK PREVIEW:
principal component analysis
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SNEAK PREVIEW:
an engineering approach to

extreme backup values
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SNEAK PREVIEW:
an engineering approach to

extreme backup values
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SNEAK PREVIEW:

an engineering approach to
extreme backup values
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SNEAK PREVIEW:
an engineering approach to

extreme backup values
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SNEAK PREVIEW:
an engineering approach to

extreme backup values
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