l Institute of Energy Economics at the University of Cologne
Exploring energy markets - enhancing decisions.

DIMENSION is a technology-rich simulation model for the European energy system. The years to be sim-
ulated and the temporal resolution can be freely specified. Currently, DIMENSION covers 28 countries,
which coincide with the EU28. The individual power plants and storage capacities of these countries
are characterized in the regularly updated in-house database.

The electricity market model optimizes the future development of power plants as well as storage ca-
pacities under emission reduction targets. In doing so, the model estimates the cost-minimizing dis-
patch and capacity expansion and withdrawal of various technologies. In particular, the deployment of
renewable energy sources is considered within a cost-minimizing framework, taking into account the
surrounding political circumstances.

Final energy demand Distribution Energy transformation Primary energy demand

$555
Buildings e — <--
S . ..........

sector
5 e

yy H
Industry :
D R e e P e R P P PP
. E Fossil
Technologies and ﬁ ﬁ a—
energy demand rrrEsEEEssEEEEEEEEsEEEEEEEEsEEEEEE @ rrrrEmnsaEnnannn I sources

Renewable
energy
sources

m
=)
[
w3
<
©

3.
0
[0}
w
4
PR

Transport

Yo
&
[ )

© Icons made by Freepik from www.flaticon.com

The end energy use sectors industry, buildings and transportation are modularly included, with the op-
tion of endogenous optimization or exogenous definition of transformation pathways. The power-to-X
module allows for the coupled analysis of the power, heating and transportation sectors.

DIMENSION computes the total system costs (capital stock, generation, transformation and distribu-
tion), timely evolution of energy flows and prices, capacities of the European electricity market, gener-
ation mix and CO,-emissions of heat and electricity provision by sectors, energy imports and ptx as well
as many more key parameters for decision making.

DIMENSION is in use in several consultancy as well as research projects. The quality of the model is fur-
ther assessed, improved and compared to challenger models in research experiments.
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Exemplary electricity production
and trading computed with DIMENSION

Possible applications
Price forecasts

DIMENSION provides forecasts for the day-ahead,
intraday, and the balancing energy markets as
well as network tariffs, EEG levy and other price
components.

Asset valuation

DIMENSION acts as an asset valuation and decision
support tool regarding investment decisions for
assets such as power plants and storage systems.

Strategies for grid analysis and regulation

DIMENSION allows the calculation of bidding zone
configurations and their impact on power mar-
kets. Additionally, various congestion manage-
ment mechanisms, redispatch, zonal pricing as
well as nodal pricing can be analyzed.

Exemplary dispatch computed with DIMENSION
Installed Capacities {net) [GW]
300

Middle- to long-term scenario analysis - .

250 |

200 — - - | ] | ]
DIMENSION enables the analysis of the variation in - = =

political framework (CO. trading, support mecha- e
nisms for renewables and combined heat and e

power, coal exit) for middle- and long-term sce- % I I I I I I I
narios. An exemplary sector integration study O ots a0 20ps 2030 2035 2080 2085 2080
performed with DIMENSION is the dena-Leitstudie

W Nuclear MW Lignite m Coal W Gas_CCGT
integrierte Energiewende, = Gas_OCGT = Oil m Hydro m biomass
‘Wind_onshore = Wind_offshore PV m CSP
W Geothermal Others W Storage

Exemplary capacity expansion computed with DIMENSION

Have we sparked your interest? Please feel free to contact us:

Dr. Eglantine Kiinle, eglantine.kuenle@ewi.uni-koeln.de, Tel.: +49 (0)221 277 29-495




