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Elia Group is pioneering projects in Baltic Sea and North Sea

Our offshore activities and recent publications
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https://www.eliagroup.eu/en/press/2024/10/20241015_goinglikethewind
https://www.elia.be/en/press/2024/03/20240322_elia-group-and-orsted-launch-new-paper-on-making-hybrids-happen
https://www.elia.be/en/press/2025/04/20250409_expertpaperoffshore

Topics of today
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1. Key challenges of offshore wind
development in Europe

Importance of cross-
border cooperation

3. Forums of offshore grid
planning

4. Wrap-up and outlook
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Offshore wind is a key ingredient to Europe’s energy mix
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Net capacity additions, retrofit or decommissioning not considered
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Offshore wind is a key ingredient to Europe’s energy mix
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Life-Cycle of an offshore wind farm
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Offshore excess and deficit regions need to be brought
together to make offshore ambitions conceivable

Simulation results for offshore buildout in exporting and
importing countries across the scenarios for 2050

o)
ow | Y ¥
490
500 1 440
i 206 GW
400 136 GW (+70 GW)
300 A Il Exporting countries
200 4 150 B importing countries
Not modelled
100 A
2030
0 - - -
No offshore National Hybrid collaboration
buildout past 2030 offshore buildout

An energy system study for the Europe in 2050 has been conducted on the basis of
the TYNDP 2024. It minimised the system cost, i.e. the total cost of investments in
generation and transmission, operations, fuel and imports following different scenarios.

Analysis assumptions and results published in Elia Group 2024: “Going like the Wind”
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ONDP-Findings

For North Sea and Baltic Sea 2040 and 2050

North Sea
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https://www.entsoe.eu/outlooks/offshore-hub/tyndp-ondp/
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TYNDRP is our key planning process for offshore wind

Ten-Year Network Development Plan Offshore TSO Collaboration process, North Sea Region
Formal process by ENTSO-E. TSO working group on behalf of Heads of States since 2022
Every two years. Current version: 2024 Expert papers with selected focus topics
National Ambitions \\' -
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< ONDP Common identification of
promising projects

From 2026 this will be
Needs integrated in TYNDP OoTC

Stakeholder consultation
TYNDP Joint project Expert
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Bundle Currently, project proposals identification -
for 2026 are collected Eollthgl support for
identified projects
Common CBA and cost
sharing
< PCI selection
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Natlonal Implementation considers TYNDP 2024 results 4)?)
Offshore grid development in Europe |

OTC expert paper Il 2025, OTC expert paper 11 2024, OTC expert paper | 2023, ONDP 2024, TYNDP 2024, Strommarkttreffen 05/2025



https://issuu.com/eliagroup/docs/joint_planning_in_europe_s_northern_seas?fr=sMmRjOTg0MjU2MjU
https://issuu.com/eliagroup/docs/expert_paper_ii_offshore_tso_collaboration?fr=sYzY1YzczMzM1NTc
https://issuu.com/eliagroup/docs/the_esbjerg_cooperation_-_expert_paper
https://www.entsoe.eu/outlooks/offshore-hub/tyndp-ondp/
https://tyndp.entsoe.eu/
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OTC Grid Map 2025

OTC Grid Map 2025 ‘ésos'—hertz
Cross border projects around 2040 o
Offshore wind area with radial connections, Ammion
hybrid interconnectors and/or energy hubs
ee+eee Connection to shore @creos
—— Planned cross-border projects
. . EirGrid
——— Promising cross-border projects GROUP
- === Cross-border candidates for further investigation ‘@eﬁ—,
#® Planned hydrogen demonstrator projects
ENERGINET
nationalgrid

Joint Panning in

Europe's Northern Seas Statnett—

Supporting Europe's energy security and
through
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Maritime Spatial Planning in Baltic and North Sea
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Offshore wind development...

... historically nationally focussed on lowering
costs, maximizing efficiency...

... will increasingly become a quest of cross-
border collaboration to secure (cost) efficiency
and reachability of targets...

... heeds to integrate maritime spatial planning,
national security and sector coupling ...

... through a stronger integration of processes for
European and Sea Basin planning, funding, and
development.
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...is not only self-serving but

facilitates domestic value creation

and energy independence.

Offshore grid development in Europe ‘
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Average offshore wind speeds
in northern Europe

ﬁ, EliaGroup 2024
~elia group Data: Climate data from European Centre for Medium-Range )
Weather Forecasts with re-analysed windspeeds, altitude 10om; 'elopment in Europe \
o 100 200 km Flanders Marine Institute (2023). Maritime Boundaries narkttreffen 05/2025
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Average offshore wind speeds
in northern Europe

EliaGroup 2024

Data: Climate data from European Centre for Medium-Range
Weather Forecasts with re-analysed windspeeds, altitude 100m;
Flanders Marine Institute (2023). Maritime Boundaries
Geodatabase; made with Natural Earth
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THE LONC DISTANCE (INTER-)JCONNECTION OF OFFSHORE WIND FARMS

1O ITHE SHORE REDUCES VARIABILITY

Weekly variability of offshore wind*

In % of installed capacity, covering p99.97 percentile
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*The findings should be regarded as theoretical optima (with the assumption of perfect interconnection), which will not entirely be reached

Correlation of wind speeds across Baltic
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Data: Climate data from European Centre for Medium-Range
Weather Forecasts; 4C Offshore; Flanders Marine Institute (2023).
Maritime Boundaries Geodatabase; made with Natural Earth
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OFFSHORE WIND COMPLEMENTS ONSHORE WIND AND SOLAR POWER

A TYPICAL SEASONAL PATTERN OF ELECTRICITY GENERATION AND DEMAND IN EUROPE 2050
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WIND FARM AREAS AND MAIN WIND DIRECTIONS IN THE NORTH SEA
ALONGCSIDE THE RANGES OF OFFSHORE WIND FARM POWER DENSITIES
ASSOCIATED WITH EACH COUNTRY'S SEA
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The wind does not care for borders
Cross border coordination is key to ensure high production efficiency

MITIGATION OF FULL LOAD HOUR REDUCTIONS DUE TO WAKE EFFECTS IN THE GERMAN BAY OF THE NORTH SEA
FOR THREE SIMULATED 2050 SCENARIOS

Base case with current planning
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oWake losses are unavoidable in offshore
wind development. They are a result of wind
turbines extracting some energy from the air
and creating turbulences further downstream.
Smarter wind farm designs and placements
can reduce (but not eliminate) losses.
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» The savings that can be achieved for the
German Bight amount to about 30 TWh,
which is equivalent to 8-9 GW of offshore
wind capacity

» This equals approx. €20 bn in CAPEX
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Current offshore planning process and ideas for further developments

Main steps in planning process today in Europe

@ o
OK

Scenario creation (demand, generation, grid) on the evolution of European energy system.
Rem: From 2026, Central scenario will be used for the assessment and sensitivities in TYNDP

(i) ©
GX:.
(2o

o Project selection

(@) o

Ambitions

Definition of offshore potential/ambitionstargets

Scenario definition

Need identification

Identify where and when future grid developmentis are required fo ensure the reliable and
efficient operation of European system

Project collection

Gather list of proposed projects aimed at addressing the identified needs (bottom-up)

Cost-Benefit Analysis

Evaluate the proposed projects to ensure that they deliver net benefits to the European
energy system.

Selection key infrastructure projects that are essential for achieving the European energy
policy objectives (Project Common Inferest process — EU)

National approvals & Implementation

National approval of identified projecis and effective execution

@ Opportunities for further development

Strengthening cross-border optimization of offshore wind development

Increasing consistency between EU/TYNDP scenarios and national
scenarios (reference & update frequency) used for project assessment

Matching system needs with projects in the pipeline

Increasing multi-country optimization of offshore grid development
by stronger regional coordination

Incentivizing political buy-in and willingness, especially from non-hosting
countries to fund non-hosted projects

Enabling negotiations on project cost sharing

Increasing certainty on the project pipeline for market participants

Complementing national-level planning to achieve offshore wind targets
at national and regional level

Jont Planning in
Europe's Northern Seas

Supporting Eurcpe's energy security and
compatitive growth through a regional approach
tooffshore grid development

Offshore grid development in Europe ‘
Strommarkttreffen 05/2025
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