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Is coordinated meshed a good alternative to radial

offshore grid?

30/05/2015 Adrian Pawellek
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Coordinated meshed grid development in the Northern 

Seas

30/05/2015 Adrian Pawellek

Radial Meshed

Scenario 1: 100GW Offshore (2030 ENTSOE Vision 4)
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Coordinated meshed grid development in the Northern 

Seas
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Radial Meshed

Scenario 1: 100GW Offshore (2030 ENTSOE Vision 4)
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Coordinated meshed grid deployment requires 

EUR 4.9 to 10.3 billion higher CAPEX

30/05/2015 Adrian Pawellek

+7.8%

+6.8%

+17.4%

CAPEX
meshed vs. radial

Scenario 1 +7.8 b€

Scenario 2 +4.9 b€

Scenario 3 +10.3 b€

In the coordinated meshed 
grid approach:

› more offshore substations 
are needed

› larger cables are needed

› fewer lines and cables are 
connected to shore

Sc3: 51 GWSc2: 67 GWSc1: 100 GW
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But is generates significant annual social-economic 

welfare savings ranging from EUR 1.5 to 5.1 billion p.a.

30/05/2015 Adrian Pawellek

Annual savings
meshed vs. radial

Scenario 1 -5.1 b€

Scenario 2 -1.5 b€

Scenario 3 -3.4 b€

Sc3: 51 GWSc2: 67 GW

In the coordinated meshed 
grid approach:

› less wind is curtailed

› less C02 is emitted

› higher Grid Transfer 
Capability

› more transmission losses 

Sc1: 100 GW
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With further cooperation additional avoided generation 

investment of EUR 3.4 to 7.8 billion are possible

30/05/2015

In the coordinated meshed 
grid approach:

› Increased transfer capacity 
between power systems

› Avoided investments in new 
peaking units 

› Gains realised only if 
Reserve Capacity is 
coordinated between MS

Avoided investment
meshed vs. radial

Scenario 1 -3.4 b€

Scenario 2 -4.8 b€

Scenario 3 -7.8 b€

Sc3: 51 GWSc2: 67 GWSc1: 100 GW

Adrian Pawellek
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Main environmental benefits come from reduced offshore 

network length and CO2 reductions

30/05/2015
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Sc3: 51 GWSc2: 67 GWSc1: 100 GW

Network length
meshed vs. radial

Scenario 1 -11100 km

Scenario 2 -7300 km

Scenario 3 -5500 km

Adrian Pawellek
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Scenario 1 -25.3 Mt
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Scenario 3 -45.3 Mt
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CAPEX
Annual 

cost
Avoided 

Investment

Scenario 1 +7.8 B€ -5.1 b€ -3.4 b€

Scenario 2 +4.9 B€ -1.5 b€ -4.8 b€

Scenario 3 +10.3 B€ -3.4 b€ -7.8 b€

> Despite higher investment cost for meshed grids already the annual 

savings make the meshed grid profitable in all scenarios

> Generation investment savings requiring cooperation of Member States on 

reserve capacity increase further the meshed grid attractiveness 

Adrian Pawellek

Meshed grid deployment has a strong business case for 

EU in all scenarios 

> Additional benefits include: better RES integration, lower environmental 

impact, CO2 reduction, increased competition, enhanced market 

integration, innovation boost and others
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Can Low Frequency AC help reduce the offshore grid cost?

30/05/2015 Adrian Pawellek

LFAC (16.7 Hz) used e.g. by the German Railways
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So what does it take to 

get there?

Business Case1

RES Integration2

Environment3

EU Strategy Fit4

Coordinated meshed grid is an appealing vision…
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We need strong cooperation to remove the existing barriers

30/05/201513

Balancing responsibility

Grid access responsibility

Connection rules

Priority grid 
connection

Different ancillary 

services requirements

Grid access issues

Different priority dispatch 

regulation

Cross border capacity allocation & 
congestion management issues

Grid operation

Gate closure time and 

settlement periodImbalance price

Market integration issues

Power market

Marine 

spatial 

planning 

deviations

Long, difficult 
consenting 
procedures

Administrative 

process

Difference in grid 

connection cost rules
Distribution of costs and 

benefits

Investments

Technical standard differences

Adrian Pawellek

Transmission charge 

deviations

RES Support
OWF operation

Financing
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Let's start a multi-stakeholder round-table today

Do we need a North Sea TSO/ISO? 

Do we need a harmonized RES support regime?

What is a fair allocation of costs and benefits among MS?

Can we make the business case work for all stakeholders?

How should the multi-market trading look like?

etc…
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Full Report: https://ec.europa.eu/energy/sites/ener/files/documents/2014_nsog_report.pdf

Adrian Pawellek

What do you think?

Contact:

Adrian Pawellek
Unit Manager Power Systems and Markets

Ecofys | Albrechtstraße 10c | D- 10117 Berlin 

T: +49 (0)30 29773579-16 | F: +49 (0)30 29773579-99
E: a.pawellek@ecofys.com | I: www.ecofys.com

mailto:a.pawellek@ecofys.com
http://www.ecofys.com/
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Back up

Adrian Pawellek
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 Reduction of off. wind curtailment 

Scenario 1 -11.2 TWh 

Scenario 2 -9.2 TWh 

Scenario 3 - 2.6 TWh 

 

Adrian Pawellek


