Effects of EV fleet charging representation on power system flexibility provision
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Research question & setup

How do user-oriented EV fleet charging decisions affect the flexibility of future EV
fleets and what implications does this have on cost-optimal power system results?
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« Fast charging and reduced BEV fleet battery capacities
in S1 reduce flexibility provision from 24 TWh to 8

« Curtailment (+31%) and gas power plants (+5% in
capacity additions) compensate for lower flexibility

e @Gas turbine additions in S2 are twice as high in
northern Germany due to the absence of inter-day

« Installed capacities are approximately at 214-224 GW
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Profiles for user-oriented (blue and pink) and power system
oriented (green) EV charging modeling

Lower BEV fleet battery capacity available for
load shifting significantly reduces charging
variability

Higher daytime charging peak through public
charging infrastructure, fast charging and a
non-choice for charging at home

Accounting for differences between weekend

and workday results in higher daytime peaks at

the weekend (+40% in Northern and +12% in
Southern Germany)
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Outlook

* Detailed analysis of interplay between weather years and EV battery capacity available for
load shifting
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Total system cost, base: -0.5 Bn. €

Shifted load by German BEV fleets, base: +15.8 TWh

RE capacity additions, base: +2.7 GW

Gas power plant capacity additions, base: -1.7 GW

RES share in power generation, base: +1.1 %

Annual RE curtailment, base: -0.8 TWh

Imports to Germany, base: -0.3 TWh

Exports from GER-N to GER-S, base: +2.9 TWh

* More insights into the role of dual variables - merit order of dual variable values
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