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Feb 
2014 

Ocean Energy 
Communication  

(COM/2014/08) 

Setup Ocean Energy 
Forum 

Roadmap expected 
end of 2016 

 

Dec 
2014 

Towards an 
Integrated Roadmap: 
Research Innovation 
Challenges and 
Needs of the EU 
Energy System 

13 Actions in 3 
different 
programmes for the 
uptake of Ocean 
Energy in EU 

Feb 
2015 

Energy Union 
(COM/2015/80) 

Retain Europe's 
leading role in global 
investment in 
renewable energy. 

Sept 
2015 

SET-Plan 
Communication 
(COM/2015/6317) 

Reduce the cost of 
key technologies 

Increase regional 
cooperation, in the 
Atlantic area for 
ocean energy 

Sept 
2016 

SET-Plan Declaration 
of intent, defining 
LCOE targets for 
tidal and wave 
energy 

Nov 

2016 

Publication of the 
Ocean Energy 
Strategic Roadmap 
developed by the 
Ocean Energy Forum 
and supported by DG 
Mare 

A stable policy framework at European level is in place to support the 
development of technology from early stage prototypes through 
commercialisation, providing stability for developers.  

EU policy framework 
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Nov 

2016 

Publication 

Energy Winter 
Package 
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Energy Union 

Energy Union Political Context 

 
 
 

o Energy security, solidarity and trust 

o A fully integrated internal energy market 

o Energy efficiency first 

o Transition to a low-carbon society 

o An Energy Union for Research,  

Innovation and Competiveness 
 

       Strategic Energy Technology-Plan 
 Towards a low carbon future - COM(2007)723 

 Integrated Roadmap 2014 

 Communication on Integrated SET-Plan - COM(2015)6317 



 

Energy Union 



 

Energy Union 



SET Plan (Strategic Energy Technology Plan): 

• Strategic instrument to implement the R&I 

and competitiveness dimension of the Energy 

Union 

• Speed up energy transition through: 

o the implementation of 10 Actions to 

develop and integrate innovative 

technologies and system solutions 

o a better alignment of public & private 

R&I agendas 

A framework strategy for a resilient Energy 

Union with a forward-looking climate change 

policy 

• Secure, Sustainable, Competitive, Affordable 

Energy for every European 

SET Plan 



• Addressing  the whole 

innovation chain ,from basic 

research to market uptake, in 

terms of financing as well as in 

terms of regulatory framework 

for these actions.  

• Assessment based  on the energy 

system needs and on their 

importance for the energy 

system transformation and their 

potential to create growth and 

jobs in the EU. 

 

SET Plan Actions 



SET Plan 10 Key Actions: 
Communication published in September 2015 

Setting targets:  
agreed through 'Declarations of Intent' 

Set-up of temporary Working Groups: 
to prepare Implementation Plans 

Implementation Plans: to select R&I Activities, 
identify Flagships, and define mechanisms 

Mainly from 
National sources / 
Industry  

In specific cases 
at EU Level.  

FUNDING  

SET Plan steps 



EU Policy drivers for ocean energy 
 

Communication on Blue Energy (2014): Actions 
needed to deliver on the potential of ocean energy 
in European seas and oceans by 2020 and beyond  

 

 

"Where the EU is currently world leader, such as in 
[] ocean energy, leadership should be maintained ” 

 

 

Strategic Energy Technology -Plan 
Communication 



2016 Highlights 

• 3 working groups (Technology, Finance, 
Environment & Consenting) 

 

Action plans 

• 1) R&D and prototype: a EU phase-gate technology 
development process for sub-systems and devices 

• 2) Demonstration & Pre-Commercial: an investment 
Support Fund for ocean energy farms 

• 3) Demonstration and Pre-Commercial: an EU 
insurance and Guarantee Fund to underwrite 
project risks 

• 4) De-risking environmental consenting thorugh 
and integrated programme of measures 

Ocean Energy Forum  
Partnership between Industry and Public 
Authorities identifying key actions for 
supporting investments and de-risking 
Ocean Energy 



• EU-wide phase-gate approach for technology 
development 

• A public-private Investment Support Fund should 
be established to finance start-up capital needs 

• Create a packaged approach for financing farms 

• An Insurance and Guarantee Fund should help 
cover the risk associated with deployments of 
new technologies  

• Support studies, research and actions on 
environmental consenting should help de-risk 
consenting procedures 

Staff working Document DG MARE (SWD(2017)128) 



2016 Highlights 

ETIP Ocean  
 
European Technology and Innovation 
Platform for Ocean Energy (ETIP Ocean) 
 
Coordination 
 Ocean Energy Europe and  
 EERA JP Ocean (chair: Edinburgh university) 

 
https://www.etipocean.eu/ 
 
Dialogue, advice, webinars, brokerage 
event… 
 
Student/Company Brokerage Lunch at ALL-Energy, Glasgow, 10 May 2017 

  

https://www.etipocean.eu/
https://www.etipocean.eu/


2016 Highlights 

• 1. Demonstration, Testing and Modelling 
• Deploy demonstration projects to generate learning necessary for 

commercialisation 

• Technology development through validated numerical models and 
small scale prototypes 

 

 

• 2. Materials, components and Systems 
• Develop high quality seaworthy materials 

• Increase yield with improved Power Take-off 

• Validation of components and sub-systems 

• Control systems to increase reliability and survivability 

• Condition monitoring systems to optimise operation and maintenance 

 

 

•   

 

 

ETIP Ocean – Strategic Research Agenda 



2016 Highlights 

• 3. Installation, Logistics and Infrastructure 
• Access to ocean energy sites, design adapted processes and vessels 

• Reduce uncertainty , risk and cost of foundations, anchoring systems 
and cables 

• Power transmission and array cable architecture 

 

 

 

• 4. Non-technological issues 
• Building a case for investments, including LCoE analysis 

• Develop manufacturing expertise for ocean energy 

• Standards, health, safety and environment 

 

 

•   

 

 

ETIP Ocean – Strategic Research Agenda 



• Prioritisation of challenges in line with the actions 
recommended from Ocean Energy Forum 

 

 

ETIP Ocean prioritisation 2017  
 



SET-Plan TWG 

SET-Plan Ocean Energy  
Development of cost competitive ocean energy technologies with high market 
potential for Europe: 

• LCoE for tidal stream 15ct€/kWh by 2025 and 10ct€/kWh by 2030 

• LCoE for wave energy 15ct€/kWh by 2030 and 10ct€/kWh by 2035 
 

 

Actions Prioritisation 
Implementation 

Plan 

OCEAN ENERGY FORUM 
ROADMAP 

ETIP Ocean Member States to own 
activities in line with their R&I 
programmes and policies 
 

Member States 
European Commission 
Stakeholders 



 

Variety of tidal energy technologies 



Tidal turbine 
development 

Companies <2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Status

MCT Seaflow Seagen operations closed - full knowledge transfer 

SIEMENS operations closed - full knowledge transfer 

Atlantis RC    Prototypes AR1000 AR1500 Force/MeyGen Active

TGL operations closed - full knowledge transfer 

Rolls Royce operations closed - full knowledge transfer 

ALSTOM Deepgen (500 kW) 1MW operations moved - full knowledge transfer

GE 1.4 MW Oceade operations closed - knowledge transfer unclear

Andritz HS300 HS1000 Active

Bluewater (platform developer) Bluetec Texel Active

Tocardo Den Oever Eastern Scheldt Active

Pulse Tidal PS100 1.2 MW Demo operations closed - knowledge transfer unclear

Tidal Stream operations moved - full knowledge transfer

Schottel STG50 Active

SME PLAT-O Active

PDA Kobold I Kobold II operations closed - partial technology transfer

Voith OCT Jindo RWE JV Hytide1000 operations closed - knowledge transfer unclear

Scotrenewables SR250 SR2000 Active

Open Hydro 250 kW EMEC OH Installer DCNS Mark 7 OH CA OH FR 16 m turbines Active

Sabella D03 D10 Active

TRL colour coding

1 2 3 4 5 6 7 8 9 Unknown TRL

Staff Transfer Acquisition Technology / component transfer (planned)

Source: Fraunhofer IWES, Ecorys, Study lessons for Ocean Energy Development 

 



 

Tidal energy 



 

Source: HMRC-UCC 

Variety of Wave Energy Convertors 



 

Wave energy 

Companies <2000 2005 2009 2010 2011 2012 2013 2014 2015 2016 2017 Status

Kvaerner 500 kW O WC (1985) Operations closed - knowledge transfer unclear

Wavegen 250 kW OWC Operations closed - full knowledge transfer

Voith Hydro Mutriku Mutriku Operations closed - knowledge transfer unclear

WavEC (operator) PICO OWC PICO Improvements decommissioning PICO Operations will be closed

AWS Ocean Energy Archimedes swing AWS-III 1:9 AWS-III 1:2 Active (with new concepts)

Waveroller 1:3 WR1 + 2 3x100 Active

Seatricity Prototype Oceanus 1 Oceanus 2 Active

Seabased Seabased - Lysekill, Maren Seabased 25 1MW demo Active

Wavedragon Wave Dragon 1:4.5 (Nessum Bredning, DK) Operations closed - knowledge transfer unclear

Pelamis Wave Power sea trials 1:7 | P1 full scale test (EMEC, Portugal) | P2 testing at EMEC Operations closed - partial knowledge transfer

Wavebob Ltd. Gallway bay and Irish coast tests Operations closed - knowledge transfer unclear

Wello Oy Tests: 500kW prototype (EMEC)              |WaveHub Active

Carnegie CETO1 CETO2 CETO3 CETO4 CETO5 Active

Bosch Rexroth (supply chain) WavePOD Active

Aquamarine Power 315 kW tests 800 kW test Operations closed - knowledge transfer unclear

Albatern WaveNET/SQUID 1:7 SQUID 6 Kishorn SQUID 6 (Isle of muck) Active

TRL colour coding

1 2 3 4 5 6 7 8 9 Unknown TRL

Staff Transfer Acquisition Technology / component transfer

Source: Fraunhofer IWES, Ecorys, Study lessons for Ocean Energy Development 

 



 

Wave energy 



R&D Demonstration Pre-
commercial 

Supported 
Commercial 

Fully 
Commercial 

Horizon 2020 EU –NER300   EIB 
INNOVFIN 

OCEAN-ERA NET 
Cofund+ 

 
 
 
 
 
 
 
 
 
 
 
Technology 
Self-
Sufficient 
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EU Support 

EU mechanisms support the development and demonstration of 
ocean energy technology towards commercialisation. 
 
 

Other support mechanisms are available through Intereg 
programme (e.g. Foreseas) and S3P Energy 
 
 



R&D Demonstration Pre-
commercial 

Supported 
Commercial 

Fully 
Commercial 

Horizon 2020 EU –NER300   EIB 
INNOVFIN 

OCEAN-ERA NET 
Cofund+ 
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EU Support 

9 R&D Projects funded – 54 Mil EUR 
11 SME Projects – 7 Mil EUR 

5 Supported projects – 2 tidal, 2 wave, 1 
OTEC for 140 Mil EUR 

Supporting transnational collaborative 
demonstration – 8 funding agencies 

1 Wave project support for 10 Mil EUR 



R&D Support 
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FP6 FP7 H20 IEE Grand Total

• Since 2004 EU provided 
EUR 190 millions 

• 24 Projects directed to 
device validation/demo 
(9 FP6, 8 FP7, 7 H2020)  

• FP7 – EUR 10 
Millions/year 

• H2020 – EUR 30 
Millions/year 



Risk finance for demonstration 
projects 

InnovFin Energy Demo Projects Pilot Facility (EDP) 

 

• First-of-a kind commercial-scale industrial demonstration projects 
(TRL 7-8) for unproven pre-commercial technologies in the field of 
innovative renewable energy, fuel cells and hydrogen in support 
of the SET-Plan 

 

• Loan amount: min EUR 7.5 M€, max EUR 75 M€ 

 

• Loan maturity: up to 15 years 

 

InnovFin 



H2020 Projects 

Acronym Technology developer Focus 

InToTidal Tocardo 
Demonstration of  deployment solutions for tidal 
turbines 

TAOIDE Ocean Renewable Power Company 
Development of wet-gap generators, Life time cost 
reduction. Achieve availability of 96% 

TIPA Nova Innovation 
PTO optimisation and cost reduction of 20% of 
lifetime costs. 

WaveBoost Corpower 
Improving the PTO for the next generation Corpower 
device. 30% LCEO Reduction 

DEMOTIDE DEME Blue energy/Atlantis 
The Demotide project aims to reduce the cost of 
tidal energy generation and progress tidal energy to 
commercialisation.  

FLOWTEC Scotrenewables Optimisation of energy extraction 
CEFOW Wello Penguin 3 device to be installed by 2019 

OPERA OceanTEC 
Gathering experience and data from demonstration 
projects 

POWERKITE Minesto 
Enhance structural and power performance of the 
PTO 

• 9 projects supporting demonstration of wave and tidal energy 
converters at different TRL – from TRL 5 to 9 

• Key research areas: PTO, Survivability, cost reduction  



H2020 Demos 

FLOWTEC 

CEFOW 

OPERA 

Tidal turbine development 



Looking forward    2018-2020 

• Implementation of Horizon 2020 Work Programme 

 

• Definition and publication of Work Programme 2018-2020 for 
Horizon 2020 

 

• Publication study on Lessons for Ocean Energy Development 

 

• Temporary working group Ocean Energy – development action plan 
based on key recommendations for Ocean Energy Forum Roadmap 

 

• Engagement with key stakeholders – European Technology and 
Innovation Platform on Ocean Energy 

 



Looking forward    2018-2020 

• Definition and publication of Work Programme 2018-2020 for Horizon 2020 

 

 -Tidal energy convertors: New type of blades needs to be developed with 
 behavioural modelling to achieve extended lifetime and high resistance in 
 marine environment 

 

 -Monitoring system for marine energy (ocean and offshore wind): New 
 intelligent sensors and fault detection systems for accurate condition 
 monitoring will enable predictive and preventive Operation & Maintenance 
 processes.  Sufficient knowledge of potential failures and the right tools to 
 detect failures are crucial. 

 

 -European Pre-Commercial Procurement Programme for Wave Energy 
 Research &Development 

 

 -Offshore – Floating Wind: Technology development including cost 
 efficient  anchoring and mooring system, dynamic cabling, installation 
 techniques, and O&M concepts 

 



Looking forward    2018-2020 

• Implementation of Horizon 2020 Work Programme 

 

• Definition and publication of Work Programme 2018-2020 for Horizon 
2020 

 

• Publication study on Lessons for Ocean Energy Development 

 

• Temporary working group Ocean Energy – development action 
plan based on key recommendations for Ocean Energy Forum 
Roadmap 

 

• Engagement with key stakeholders – European Technology 
and Innovation Platform on Ocean Energy 
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• Implementation of Horizon 2020 Work Programme 
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Thanks for your attention! 

   


