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Challenges in European energy strategy
DLR

Compliance with EU energy and climate targets

Climate risk and geopolitical crises drive the

All scenarios will be aligned with the Union’s 2030 targets for energy and climate and its 2050 climate

U rg en Cy fo r tran Sfo r m at | 0 n neutrality objective and will include a carbon budget assessment.
» Decarbonizing the energy supply systems across l I
sectors
2030 targets 2050 targets
e I 1 ol % reduction (compared to 1990 * Net-zero emissions
¢ PrOVIdIng Securlty Of energy Supply . Eie{r;ij‘fi:i:nc:/ firs(t principle is r)eflected with 11.7% * Offshore targets -- MS non-
reduction final energy demand binding agreements

resulting in a upper limit of 8873 TWh (763 Mtoe)
* 42.5% RES share
* Offshore targets -- MS non-binding agreements

How can the system be transformed to reach e o, e
these goals?

« What it the optimal timing for switching to hydrogen

and g reen energy Carrlers') Tab. 1 - Strategic choices in the European clean hydrogen value chain
*» Push for renewables
° HOW Can e|eCtI’0|yzerS be ramped u p eﬁ:ICIentIy fOI‘ ‘ e . ;:ZT;::ES a "Hydrogen Valley” approach to facilitate local integration and

increasing demand of hydrogen?

= By 20246 GW electrolyzers, 1 MtH,

European Union
» By 2030°40 GW electrolyzers, 10 MtH,

* 2030-2050: large-scale deployment across all hard-to-abate sectors

« What are the implications for power grids and pipeline o
netWOrkS and thelr reSpeCtIVG tOpOIOgy’) . 10 GW » Emphasis on imperts of hydrogen (low-carbon hydrogen not excluded)

Germany 3 MtH, = €8bn of public budget has already been allocated to 62 pre-selected projects
» Up to €3.4bn to build refuelling stations
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European power and gas infrastructure

* One model region per country
* Increased spatial resolution P =
* Integration of high res power grid |
* Integration of high res gas network
* Integration of LNG terminals

* Power and gas network with LNG
terminals and gas power plants

\> European infrastructure modelling requires
high spatial and temporal resolution

) a @ AN A &
Own depiction based on ENTSO-E GridKit and SciGrid_gas IGGIELGN
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Modelling toolchain

o—
SCIGRID

bdw/GridKit

GridKit is an power grid extraction toolkit

Q
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Topology reduction

for networks

/
Calculation of EEZs

* Area allocation based on
coastlines or points

REMix

Renewable Energy Mix

D

Open source publication
» Source code release
» Python API and PyPI release

Model development

* Infrastructure repurposing

* Improved model formulation
* PIPS-IPM++ for pathways
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Renewable energy
potentials and feed-in
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Results from the REMix model
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The role of green hydrogen and methane
DLR

» Climate neutral energy system in 2050 Continental Europe Energy Partnerships
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« Scenarios on energy partnerships, domestic
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The uncertainty of future energy imports
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REMix results — Hydrogen and methane sites (H2 scenario)

Variable renewable energy Hydrogen production Methane production DLR
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Temporal technology correlations

. DLR
Onshore and offshore wind

P oo g . Hydrogen from water electrolysis
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* Green methane requires seasonal storage
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Infrastructure repurposing

DLR
Myopic foresight
-k -k X

Gas turbine | |
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s Mh Gas turbine |
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b 7
Gas network \\
/
. . . C H2 net. retrofit )
* Foresight of the model has impact on the transformation =
pathway and timing of infrastructure repurposing 5010 2070 2030 o0 2050
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REMix results — Network topology (H2 scenario) A#y
DLR

Methane network capacities 2025 - 2035 Hydrogen network capacities 2030 - 2050
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* Remaining gas network mainly focused on * Initial hydrogen network focused on the North Sea area
pipeline corridors for imports and gas rigs and Southern Europe
* Evolutionary development towards a highly meshed grid
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