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1. The core challenge 1 How to connect future offshore wind?
2. Setting up a search graph in GIS T Pencil or GIS?
3. The case of Baltic and North Sea

4. Looking ahead T Coupling with an energy system model
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How to connect future offshore wind? %} fzi

Problem statement and research focus
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How to bring Offshore Wind ashore
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Offshore Wind Farm Collection / HUB Sea cable

Offshore grid development in GIS
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How to connect bulk offshore capacities
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The EU Green Deal 1s blue

How to integrate unprecedented amounts of offshore wind efficiently into the energy system?

Wind farm development areas in Europe Offshore wind allocation in selected studies
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There is arationale for a high-resolution search graph setup to leverage domain
knowledge that would not be accessible in energy system modelling otherwise
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Offshore grid development in GIS
Sources: (1) Dedecca et al. 2018, (2) Gea-Bermudez 2020, (3) Kristiansen et al. 2018, (4) Konstantelos et al. 2017 Felix Fliegner 05.05.2023 |7

Enerday 2023



TECHNISCHE e ~erd
UNIVERSITAT 50hertz

DRESDEN | Elia Group

Work smart, nor hard

Research focus is the identification of investment candidates

How could wind farms, hubs and countries

be interconnected in the future?
— /

g

How to identify relevant investment
_ candidates?

Scenario data Investment Optimisation of Power flow Final Results
candidates investment decisions calculations

\Keep this fismall o or

computational tractability

This presentation proposes a workflow in a Geographical Information System (GIS) to
identify investment candidates automatically and at large scale

Offshore grid development in GIS
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Pencil or computer? %} =

Setup of a search graph in GIS
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Search graph i setup of candidate lines for investment

Input Data Optimisation of Power flow

: o : Final Results
investment decisions calculations
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n Data consolidation n Point allocation m Link creation Complexity reduction

QGIS QGIS QGIS B ocrouting

Offshore grid development in GIS
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https://qqis.org/en/site/ version 3.26.1 with python version 3.9.5
pyt Enerday 2023

https://pgrouting.org/
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Point allocation i a computation help to locate wind power
capacities at sea
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large enough shape;

Existing wind
farms neglected
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Allocate wind farm
points randomly

Removed adversg
and tiny shapes

Cluster wind farms
to obtain hubs
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Wind farm allocation respects national capacity targets, common power densities, wind
farm sizes and cluster sizes

With: Svendsen 2013, Fliegner 2022
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Upto 4 GW
per hub

Offshore grid development in GIS
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Graph refinement i make the search graph more accurate

straight graph Multi-Criteria-Analysis refined graph
ond Rasterization

Advanced hierarchy process

[

Least cost path search

n for all graph
0 elements

Offshore grid development in GIS
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