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After divergence for detailed research, we are converging, 
developing conclusions and building a plan 
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Key objective Key storyline 

>110 deliverables 

Time 
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Objectives of our project 

4 Brussels    11.10.2018 

To produce a Deployment Plan for European future 

offshore grid development.  

Technical Economic 

Legal & Regulatory Financial 

Governmental Market 

Stakeholder Actions & Guidance 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjTw6jtvcndAhWJyqQKHQkbC_IQjRx6BAgBEAU&url=http://www.mdpi.com/2079-9276/3/2/454&psig=AOvVaw2H4c9PhD3IIM75Z5VDDpJL&ust=1537529449223357
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Stakeholders 

11.10.2018 5 

Pan-
European 

organisations 

National 
organisations 

Industry 
Market 
parties 

Independent 
or smaller 

organisations 

Financing 
organisations 

Advisers 

http://intranet.alfa.local/
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj8rvq93NXdAhXDLlAKHRC6DR4QjRx6BAgBEAU&url=http://logosandbrands.directory/mitsubishi-corporation/&psig=AOvVaw2BP5BRvHkn7hV0yXwHnu2p&ust=1537950024804225
http://www.scibreak.com/
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The final deployment plan integrates results influencing 
different aspects of a meshed offshore grid 

6 

Context 

Legal & regulatory 

framework 

Technical choices 

Costs 

Benefits 

Locations of offshore wind farms, wind scenarios, clustering 

points, grid requirements (topology), power flows / capacity 

Removing legal barriers (jurisdiction, ownership, operation), 

possible steering actions (support schemes) 

Hub architecture, types of cables, technology choices (costs, 

reliability etc.) 

Costs (investment needs), finance requirements and current 

funding capacity, cost of capital 

Monetary benefits (social benefits; market integration) 

Non-monetary benefits (increased supply security etc.) 

Per concept Final deployment plan 

Stakeholder guidance on: 

• Technology suppliers: next steps 

to steer towards most promising 

technical solutions 

• Adjustment of support schemes 

to steer towards specific concept 

• EU guidance, e.g. guidelines for 

next technology programme 

• Owner/Operators: possible 

structures to facilitate build and 

operations  



© PROMOTioN – Progress on Meshed HVDC Offshore Transmission Networks  

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 691714.  

A single “optimal” scenario probably does not exist. 
We evaluate 4 hypothetical Concepts 

7 Brussels    11.10.2018 

 

 
Business as Usual 

(Radial) 

• Radial connections 

• AC & DC point to point 

connections 

• Country to Country 

Interconnection 

European Centralized 

Wind Power Hubs 

• Clusters of OWFs to large 

hubs 

• DC point to point 

connections to countries 

• AC & DC meshing 

National Distributed 

(windconnector) 

• OWFs or small clusters 

connected 

• AC connection to cluster 

point 

• Clusters meshed within 

National borders 

European Distributed 

(Meshed) 

• OWFs or small clusters 

connected 

• AC connection to cluster 

point 

• Clusters meshed with each 

other (NO national 

constraints) 
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Wind Generation Scenarios important for cost evaluation of 
infrastructure, and also in systems and protection strategies. 

8 Brussels    11.10.2018 

 

 

• Offshore wind generation forecast for optimal location of farm location  

• During topology discussion clear that pragmatic alignment required with onshore grids 

• During Technical discussion with WPs 2-4 discovered that they too need topology to 
recommend suitable (protection and management) systems 

Total (GW) 2020 2030 2040 2050 

Belgium 2,3 3,7 7,5 8,5 

France 0 0,9 6 10,4 

Netherlands 2,5 17,3 31,5 53 

Germany 5,3 14,9 30 45 

Denmark 1,3 2,9 8,1 17,9 

Great Britain 8,2 23,3 38,8 60 

Ireland (NI+RI) 0 1,9 2,2 5 

Norway 0 0 0,4 4 

Sweden 0 0 0,5 1,2 

Total 19,6 64,9 125 205 

• Prognosis of Offshore Wind Farm 

development 

• Estimations of wind availability 

• Water depth 

• Spatial limitations (shipping lanes, etc.) 

• Distance to shore 

• Existing infrastructure  

• Validation against TYNDP/ENTSO-E 

prognosis to 2040 and other publically 

available reports 
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Evaluating a Technical Topology 

03.05.16 9 

1.  

Technical layers 

2. 

Grid design 

3.  

Costs 

4. 

Non-monetary criteria 
5. 

Final decision 

Identification of 

different technical 

layers of the grid 

Impose certain 

technology option 

on a typical part of 

the grid 

Estimate costs for 

given technology 

option 

Score and attach weights 

to each type of criteria 

(including cost criteria) 

Select an option with the 

highest total score  

Give a ‘pass/no-pass’ 

decision according to non-

monetary criteria 

Select technically 

feasible option with the 

lowest costs 

Approach A 

Approach B 

Pragmatic 

assessment of 

potential hub 

structures and 

Components 

Long list and timing 

of technical 

components 

(conclusions from 

other WPs) 

Use open sources 

and estimates 

from public 

sources for cost 

for elements 

Approach Evaluation matrix Example 

Evaluated over time 

With availability 
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Topology/architecture is being analysed using proposed 
solutions from technical work packages 
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Technology 

Choice 

Context 

• Operation and communication devices and 
strategies 

Control 

• Components of the hub 
HVDC  

Equipment  

• Type of connection (bipole/ monopole). 
Voltage. 

Link configuration 

• 3 Fundamental protection philosophies and 
several protection strategies. 

Protection strategy 

• Platform or island. Type of busbar 
arrangement. 

Hub design 

• AC or DC nodes and connections. Meshing AC/ DC  

• Scenarios, layout of the grid power flows. Topology 

• Maximum allowed loss of power infeed. Security criterion 
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The total cost for each scenario topology is derived from 
scenarios and component costs  

03.05.16 11 

Proposed costing method  

Intermediate steps 

MCA on component level 

Simplified hubs 

Bill of materials for all components 

Inputs 

Component costs  

Scenarios & Topologies 

Results 

Costing per Topology/Scenario 

- Investment costs 

- Operational costs 

Total cost for  

2030 / 2040 / 2050 
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Meshing could offer additional benefits compared to a pure 
radial topology 

11.10.2018 12 

Case study: 

benefits for UK specifically (CT) 

Benefits for European system 

(FGH) 

Meshing increases 

interconnection 

capacity 

Leads to increased 

market coupling 

Question 

How large is the  

societal benefit? 

Topology scenarios 

Onshore generation 

profiles 

Onshore load profiles 

Extensive modelling study: 

• Creating a model with load / 

generation per country/region 

• Incorporating MOG 

• Analyze benefits (welfare) 

Market 

information 

C
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M
e
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Legal & Regulatory Framework requires modification to support 
meshing and cross-border assets 

13 Brussels    11.10.2018 

 

 

• Structure of legal system complicated by hierarchy from global to national laws 

• Key Issues and potential options around legal framework identified in WP7 

• Structure of solutions from WP7 applied in WP12… 

 
Current status Barriers 

Options for 

solutions 
Recommendations 

Stakeholder 

actions 

Is
s
u

e
 

Description 

current state of 

affairs; 

international, 

EU and 

national L&R 

frameworks 

• Identification 

and analysis of 

barriers 

• Significance of 

barriers 

• Options to 

overcome 

barriers 

• Analysis of 

impact and 

feasibility 

• Recommendations 

for solutions based 

on (final) WP 7 input 

• ‘Steering potential’ of 

L&R solutions for 

desired MOG 

development 

• Assigning issue 

owner(s) 

• Assigning required 

actions per 

stakeholder 
Hybrid Assets 

Support 

Schemes 

Legal 

Instruments 
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Financing challenges & investors’ concerns 

Brussels    

11.10.2018 
14 

CBA 
Investor 

requirements 

Funding 

Capacity  

Operators 
• TSO/DSO funding 

limits 

• Equity 

• Debt 

• Not funded with debt 

• Government support 

required 

• Transmission revenue 

models 

Ownership 

models 

• Amount >Eur 100bln 

(2030 ENTSO-E) 

• Public private solution 

required, exc. Credit 

rating downgrade 

• Transmission tariff 

design 

 

Risk 

• Regulatory/ Legal 

criteria 

• Owner regs/monopoly 

• Complexity 

• Consistency – 

retroactive risk 

• Permitting risk 

• Public acceptance 

 

CBCA 

• What is the 

investment 

requirement? 

• What are the 

operational costs? 

• When is finance 

needed? 

 

• Multiple 

structures utilize 

various 

technologies not 

all used by local 

colleagues. 

• Which party pays 

and when? 
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Boundaries of the deployment plan 

03.05.16 15 

Primary Goal: 

Efficient, secure 

evacuation of 

offshore 

generated wind 

energy to shore 

http://www.hplegacyinc.com/wp-content/uploads/2015/12/P2GAS_ILLUSTRATION-v2-01.jpg
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiGi8-24svdAhXE2KQKHfS8BPcQjRx6BAgBEAU&url=https://www.solarguidebook.com/demand-response-for-renewables-integration-making-a-smart-grid-for-tomorrow/&psig=AOvVaw0PKYHnwh3lVwyRmFF6ARTd&ust=1537607923214793
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiekfGo5cvdAhWN_aQKHWCeD1kQjRx6BAgBEAU&url=https://library.e.abb.com/public/c9d5ba256e7e9671c1257ab6004b1feb/hybrid-hvdc-breaker---an-innovation-breakthrough-for-reliable-hvdc-gridsnov2012.pdf&psig=AOvVaw2KaqwQDwzS4AJOv5c5GOwo&ust=1537608708040120
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The final deployment plan will combine our results to provide a 
foundation for the next phase, connecting wind to shore 

16 

Context 

Legal & regulatory 

framework 

Technical choices 

Costs & Finance 

Benefits 

Locations of offshore wind farms, wind scenarios, clustering 

points, grid requirements (topology), power flows / capacity 

Removing legal barriers (jurisdiction, ownership, operation), 

possible steering actions (support schemes) 

Hub architecture, types of cables, technology choices (costs, 

reliability etc.) 

Costs (investment needs & operational costs 

Finance requirements and current funding capacity, cost of capital 

Monetary benefits (social benefits; market integration) 

Non-monetary benefits (increased supply security etc.) 

Per concept Final deployment plan 

Stakeholder guidance on: 

• Technology suppliers: next steps 

to steer towards most promising 

technical solutions 

• Adjustment of support schemes 

to steer towards specific concept 

• EU guidance, e.g. guidelines for 

next technology programme 

• Owner/Operators: possible 

structures to facilitate build and 

operations  
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PROMOTioN   WP12 ◦ Deployment Plan for Future European Offshore Grid  

 

17 Brussels    11.10.2018 

Any Questions? 
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DISCLAIMER & PARTNERS 
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