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The Facts

« EU funding programme Horizon2020

 Project duration: 4 years (01/2016 — 12/2019)

« 34 partners from 11 countries

* Project coordinator: DNV GL

 Largest funded research project of the EU within ,Energy’ sector

 Total budget approx. 51 mio. Euro
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Objectives

* |dentify technical requirements and investigate possible topologies
for meshed HVDC offshore grids

Develop protection schemes and components for HVYDC grids

Establish components’ interoperability and initiate standardisation

Demonstrate cost-effective offshore HVDC equipment

Develop recommendations for a coherent EU and national regulatory
framework for HYDC offshore grids

* Develop recommendations for financing mechanisms for offshore grid
infrastructure deployment

* Develop a deployment plan for HYDC grid implementation
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European Commission energy strategy

By 2030.....

$ 1 11

40% 27/% 30% 15%

cut in greenhouse share of energy savings electricity
gas emissions renewable energy compared with interconnection
compared to consumption the business-as- target
1990 levels usual scenario
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European offshore wind energy resources

wind resources over open sea (more than 10km offshore) for five standard heights

10m 25m 50m 100m 200m
ms™! Wm?>| ms! Wm™? ms™! Wm™ ms™! Wm> ms™! Wm™>
>8.0 >600 >8.5 >700 >9.0 >800 >10.0 >1100 >11.0 >1500
7.0-8.0 350-600, 7.5-8.5 450-700

8.0-9.0 600-800 |8.5-10.0 650-1100 |9.5-11.0 900-1500
6.0-7.0 250-300| 6.5-7.5 300-450| 7.0-8.0 400-600 |7.5 — 8.5 450650 (8.0 - 9.5 600 -900
45-6.0 100-250| 5.0-6.5 150-300| 5.5-7.0 200-400 [6.0 - 7.5 250-450 |6.5 - 8.0 300600
<45 <100 <5.0 <150 | <55 <200 | <6.0 <250 <65 <300
Source: Petersen, E. L. (1993). Wind resources part I:

The European wind climatology. In A. D. Garrad, W. Palz, & S. Scheller (Eds.), 1993 European Community wind energy
conference. Proceedings. (pp. 663-668). Bedford: H.S. Stephens and Associates.
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Political context [l]

MEP Manifesto for regional cooperation (January 2016)

« Signed by 20 Members of the European Parliament from 9
Member states

* Builds upon existing structures (NSCOGI)

* Promotes the large scale development of offshore windenergy
and the implementation of a meshed offshore grid ina 7-

stage-action plan

“‘We believe that the progressive, large-scale, deployment of offshore wind farms and
emerging marine renewables, along with the completion of a meshed electricity grid,
should be the backbone of Northern Seas regional cooperation.”

(Regional cooperation in the Energy Union — Northern Seas as the power house of North-Western Europe; A Manifesto by 20
Members of the European Parliament — January 2016)
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Political context [ll]

Political declaration for cooperation within the enerqy sector from
6 June 2016

Objective: Countries bordering the North Seas want to improve
the conditions for offshore wind energy and achieve a secure
and cost-efficient energy supply

,Northern Seas Energy Cooperation*
1. Maritime spatial planning

2. Development and regulation of offshore grids and other offshore
infrastructure

3. Support framework and finance for offshore wind projects
4. Standards, technical rules and regulation of the offshore wind sector
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Challenges for deployment of meshed offshore
HVDC grid

» Cost effective and reliable converter technology

» Grid protection systems

 Financial framework for infrastructure development
» Regulation for deployment and operation

« Agreement between manufacturers, developers and operators of the grid
000

OPERATION

€

FINANCE

TECHNOLOGY DEVELOPMENT
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Project Structure — Coordination & dissemination
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European Partners
34 leading experts in HVDC grids

+ DENMARK

DTU

Dong Energy
MVOW
Energinet

NORWAY

Statoil

UNITED KINDOM

SWEDEN
GE
UniAbdn ABB
Carbon Trust KTH
USTRAT Svk
SHE Transmission NORTH SEA »

IRELAND

EIRGRID

NETHERLANDS GERMANY

DNV GL DWG
MEU é SOwW

TU Delft Siemens
TenneT RWTH
RUG

BELGIUM FRANCE

KU Leuven : SGI
Tractebel RTE PRYSMIAN
T&D Europe

SPAIN
UPv

Iberdrola
Adwen

( © PROMOTioN — Progress on Meshed HVDC Offshore Transmission Networks
: ]: :ﬁ This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 691714. 24 April 2017
a4



PROMOTioN - Integrated Plaza, Hannover Fair, 24 April 2017

Current project developments

* Publication on regulatory and technical topics until June 2017,
amongst others:

 Deliverable ,Draft Roadmap for meshed HVDC offshore grids”

 Deliverables on Financing and Regulation (legal, economic and financial
barriers)

« HVDC circuit breaker test circuits and protection schemes

« PROMOTioN @ Offshore Wind Energy London 2017
« 7June 2017, ICC Capital Suite, Room 16 — ExCel

www.promotion-offshore.net
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BEYOND THE INBOX.

GET UPDATED WITH OUR NEWSLETTER!

Signup for newsletter

www.promotion-offshore.net/newsletter

rch and innovation programme under grant agreement No 691714. 24 A

pril 2017
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APPENDIX

DISCLAIMER & PARTNERS

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 26 356 9111
Web www.dnvgl.com/energy
CONTACT

Sebastian Menze

Stiftung OFFSHORE-WINDENERGIE
s.menze@offshore-stiftung.de
promotion_sow@offshore-stiftung.de
+49 4451 95 15 205

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., Affarsverket Svenska kraftnat, Alstom Grid UK
Ltd (Trading as GE Grid Solutions), University of Aberdeen,
Réseau de Transport d‘Electricité, Technische Universiteit
Delft, Statoil ASA, TenneT TSO B.V., Stiftung OFFSHORE-
WINDENERGIE, Siemens AG, Danmarks Tekniske
Universitet, Rheinisch-Westfélische Technische Hochschule
Aachen, Universitat Politécnica de Valencia,
Forschungsgemeinschaft fiir. Elektrische Anlagen und
Stromwirtschaft e.V., Dong Energy Wind Power A/S, The
Carbon Trust, Tractebel Engineering S.A., European
University Institute, Iberdrola Renovables Energia, 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

—
( © 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. 24 April 2017 20

=


mailto:info@promotion-offshore.net
http://www.promotion-offshore.net/
http://www.dnvgl.com/energy
mailto:s.menze@offshore-stiftung.de
mailto:promotion_sow@offshore-stiftung.de

