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First insights for Baltic and North Sea

Spaghettigrids - Offshore grid 
development with GIS

Content of this presentation is subject to the manuscript ñHigh-resolution scenario building support for offshore 

grid development studies in a geographical information systemò submitted to Energy Strategy Reviews.

It depicts the sole view of the author and does not allow any conclusion on the positioning of 50Hertz
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How to connect future offshore wind?

Problem statement and research focus
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Coiled and laidé
How to bring Offshore Wind ashore
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Pictures: 50Hertz

Offshore Wind Farm Collection / HUB Sea cable Point of Connection
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Spaghetti or Plait?
How to connect bulk offshore capacities
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Pictures: 50Hertz | EU Icon: the noun project

25 GW

EU Green Deal:
300 GW by2050

x 300 ?!
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Spaghetti or Plait?
How to connect bulk offshore capacities
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Pictures: 50Hertz | EU Icon: the noun project

25 GW

EU Green Deal:
300 GW bis 2050
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The EU Green Deal is blue
How to integrate unprecedented amounts of offshore wind efficiently into the energy system?
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There is a rationale for a high-resolution search graph setup to leverage domain 
knowledge that would not be accessible in energy system modelling otherwise

Sources: (1) Dedecca et al. 2018, (2) Gea-Bermúdez 2020, (3) Kristiansen et al. 2018, (4) Konstantelos et al. 2017
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Offshore wind allocation in selected studiesWind farm development areas in Europe

Commissioningup till 2026

Designation areas
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Work smart, nor hard
Research focus is the identification of investment candidates
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This presentation proposes a workflow in a Geographical Information System (GIS) to 
identify investment candidates automatically and at large scale

Optimisation of 

investment decisions
Final Results

Power flow 

calculations
Scenario data

Investment 

candidates

How could wind farms, hubs and countries 

be interconnected in the future?

How to identify relevant investment 

candidates?

Keep this ñsmallò for 

computational tractability 



Pencil or computer?

Setup of a search graph in GIS
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Search graph ïsetup of candidate lines for investment
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https://qgis.org/en/site/ version 3.26.1 with python version 3.9.5

https://pgrouting.org/

national MSPs

infrastructure
& projects

geographic 
information

Optimisation of 

investment decisions
Final ResultsInput Data Power flow 

calculations

Data consolidationI Point allocationII Link creationIII Complexity reductionIV

https://qgis.org/en/site/
https://pgrouting.org/
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Point allocation ïa computation help to locate wind power 

capacities at sea
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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

Removed adverse 
and tiny shapes

Keep empty and 
large enough shapes

Allocate wind farm 
points randomly

0.5 GW per 
wind farm

Up to 4 GW 
per hub

Data consolidationI Point allocationII Link creationIII Complexity reductionIV

1 2

Cluster wind farms 
to obtain hubs

3

Existing wind 
farms neglected
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Graph refinement ïmake the search graph more accurate
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Key input for graph refinement is the maritime spatial planning in all countries

With: de Lima 2016, Göpel 2013

straight graph refined graphMulti-Criteria-Analysis

Rasterization1

Advanced hierarchy process2

Least cost path search3

n for all graph 
elements

Data consolidationI Point allocationII Link creationIII Complexity reductionIV


