) OF COLOGNE

A -
S &
& 2N ae
saidls3s s UNIVERSITY
j; - !!j’ =
% P\ [ %
o, [P R
£ WATAY( \\Q

May the tariff be with you — How effective tariff designs
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The energy transition largely takes place at the distribution
grid level — a coordination problem
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https://www.ewi.uni-koeln.de/de/publikationen/mittelfristprognose-zur-deutschlandweiten-stromerzeugung-aus-eeg-gefoerderten-kraftwerken-fuer-die-kalenderjahre-2025-bis-2029/
https://www.kba.de/DE/Statistik/Produktkatalog/produkte/Fahrzeuge/fz13_b_uebersicht.html?nn=3514348

Price signals can help to solve the coordination problem
with rising complexity — but how exactly?
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o
— ~—— e What happens if variable grid charges apply to
variable electricity prices?
e How often does the distribution grid operator
have to intervene to mitigate grid congestion?
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METHOD
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Variable grid usage fees may apply to various types of
electricity tariffs — the analysis framework
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The tariff combinations are analyzed based on a bi-level
problem

e Based on Schittekatte
Upper-Level Problem (MILP) and Meeus (2020)
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Decision-maker: Consumer

Minimization of costs
Chooses demand in response to consumer prices

Virtual storage approach to model distributiongrid| e Three windows and
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| use a virtual storage approach to model individual
distribution grids in an aggregated way for the year 2030

Aggregated modelling of distribution grids

Deriving flexibility profiles Deriving flexibility profiles
at the vehicle level at the distribution grid level
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PRELIMINARY RESULTS
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ToU tariffs reduce the amount of necessary DSO
interventions
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More granular ToU tariffs reduce the quality of
interventions rather than the quantity
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DISCUSSION & CONCLUSION
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Conclusion and our next steps...

Conclusion
»> ToU tariffs reduce the amount of necessary DSO interventions

> More granular ToU tariffs reduce the quality of interventions rather than the quantity

Next steps

* Analyse costs

Calculate other price signal combinations

Implement other grid usage fee designs (capacity-based)
e Application to disaggregated grid

® Getin touch with you and discuss further improvements.
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Thank you for your
attention!
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