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• To develop a CBA methodology able to identify the “best” 
offshore grid design

PROMOTioN – CBA methodology for offshore grids

Aim of the CBA
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PROMOTioN – CBA methodology for offshore grids

Scope
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Dimensions
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Pragmatic vs ideal methodology
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Dimension

Scope CBA Value to society Value to each member state

Value to society & each 

member state Value to all stakeholders

Multi-criteria Augmented CBA (hybrid)

Standard CBA (full 

monetisation)

Purpose of project
Offshore grid for evacuation of 

wind

Offshore grid for evacuation of 

wind & market integration

Offshore & onshore grid for 

evacuation of wind

Offshore & onshore grid for evacuation 

of wind & market integration

Scenarios
Onshore development

Assume onshore grid can take on 

wind

Include full develpment and 

reinforcement needs

Wind development (offshore 

scenario)

One scenario of locations & 

capacity

One scenario of capacity with 

multiple locations

Multiple scenarios of 

capacity and locations
Surprise scenario

Project alternatives
Scope E-network E-network & E-storage

E-network & E-storage & 

P2G

E-network & E-storage & P2G & G-

network

Boundaries 
Offshore grid (incl. Onshore and 

windpark connection points)
Offshore grid & wind parks Offshore grid & onshore grid

Offshore grid & wind parks & onshore 

grid

Alternative offshore grid Optimised radial AC/DC Optimised radial AC Optimised meshed DC Hybrid radial/meshed

Reference grid Base case Null alternative

Tools
Scope onshore market model

Zonal core (surrounding 

countries) & satellite

Nodal core & zonal sattellite
Full nodal

Offshore market model
Split to belong to each 

surrounding country
One virtual bidding zone

Multiple virtual bidding 

zones
Full nodal

Region Surrounding countries EU28 EU28 + borders

Assessment 

framework

Evaluation period

End-situation, as build in one go 

& 30 years operational life 

(2050-2080)

Complete development & 

operation (2020-2080)

Time step for clustering Build ͞in one go͟ 5 years 1 year

Assessment projects
With and without the project 

(PINT/TOOT)

Projects vs null alternative

KPI's Quantitative/Qualitative Quantitative Monetised Hybrid

IdealPragmatic
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• How to evaluate project alternatives?

PROMOTioN – Challenges

Scenarios
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Source: DNV GL
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• Guidelines on scope of scenarios to avoid bias

• On - and offshore scenarios

• Ideal vs practical

PROMOTioN – Challenges

Scenarios

15.03.18 14
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• PINT vs TOOT

• Reference for project assessment
• Null-alternative = base-case = BAU

PROMOTioN – Challenges

Assessment framework - reference
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• Project comparison

• Limits on full monetisation of KPIs

• Objective KPIs and weights

• Ideal vs practical

PROMOTioN – Challenges

Assessment framework

15.03.18 16

Degree of 
quantification and monetisation
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PROMOTioN – Challenges

System development
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• Purpose of the project

• Sectors/technologies where project alternatives can draw from

• Ideal vs practical

PROMOTioN – Challenges

Project alternatives - scope
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• How to deal with the onshore grid?

• Connection points

• Ideal vs practical

PROMOTioN – Challenges

Project alternatives - boundaries
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Degree of complexity
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Concept B: Decentralised Hubs –
National policy

• Concepts to develop project alternatives

PROMOTioN – Challenges

Project alternatives - concepts

15.03.18 20
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challenge - cross-
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Regulatory
challenge - OWF
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complexity
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Concepts for a  future 
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BaU Vision A
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EU policy
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• Complexity in CBA dimensions

• Single project vs system

• Financial vs societal CBA

• Ideal vs practical methodology

• CBA approach may differ between evaluated project alternatives

PROMOTioN – Conclusions

Challenges in comparing offshore grid 
solutions

15.03.18 22



© 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. 

www.promotion-offshore-net/newsletter



COPYRIGHT
PROMOTioN – Progress on Meshed HVDC Offshore Transmission 

Networks 

MAIL info@promotion-offshore.net WEB www.promotion-offshore.net

The opinions in this presentation are those of the author and do not 

commit in any way the European Commission

PROJECT COORDINATOR
DNV GL, Kema Nederland BV

Utrechtseweg 310, 6812 AR Arnhem, The Netherlands

Tel +31 26 3 56 9111

Web www.dnvgl.com/energy

CONTACT

PARTNERS
DNV GL (Kema Nederland BV), ABB AB, KU Leuven, KTH 

Royal Institute of Technology, EirGrid plc, SuperGrid

Institute, Deutsche WindGuard GmbH, Mitsubishi Electric 

Europe B.V., Affärsverket Svenska kraftnät, Alstom Grid UK 

Ltd (Trading as GE Grid Solutions), University of Aberdeen, 

Réseau de Transport d‘Électricité, Technische Universiteit

Delft, Statoil ASA, TenneT TSO B.V., Stiftung OFFSHORE-

WINDENERGIE, Siemens AG, Danmarks Tekniske

Universitet, Rheinisch-Westfälische Technische Hochschule

Aachen, Universitat Politècnica de València, 

Forschungsgemeinschaft für. Elektrische Anlagen und 

Stromwirtschaft e.V., Dong Energy Wind Power A/S, The 

Carbon Trust, Tractebel Engineering S.A., European 

University Institute, Iberdrola Renovables Energía, S.A., 

European Association of the Electricity Transmission & 

Distribution Equipment and Services Industry, University of 

Strathclyde, ADWEN Offshore, S.L., Prysmian, 

Rijksuniversiteit Groningen, MHI Vestas Offshore Wind AS, 

Energinet.dk, Scottish Hydro Electric Transmission plc

APPENDIX

© 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. 

DISCLAIMER & PARTNERS

24 April 2017 24

Name

Company

E-Mail 

Phone

mailto:info@promotion-offshore.net
http://www.promotion-offshore.net/
http://www.dnvgl.com/energy

