3rd International Conference on Ocean Energy, 6 October, Bilbao

ORECCA - a European Coordination Action on Offshore
Renewable Energy Conversion Platforms
Jochen Bard
Fraunhofer Institute for Wind Energy and Energy System Technology - IWES
Koneigstor 59, D-34119 Kassel, Germany
E-mail: jochen.bard@iwes.fraunhofer.de

Abstract

1.1
The European marine renewables market
Around 2.5 GW of offshore wind turbines are
currently installed throughout Europe, mainly in a
distance less than 20 km from the shore and in water
depths of less than 20 m. For the capacity added in
2010 the average offshore wind farms distance was
close to 40 km and the water depth close to 40 m.
These numbers will increase even further in the coming
years. Moving offshore presents particular challenges
to the wind energy industry but also many advantages.
The higher wind resources at offshore sites and greater
persistence of winds in power generating classes,
coupled with avoidance of many land use conflicts,
means that offshore wind is set to develop in a
significant way; and the potential offshore market is the
main driver for large turbine technology development.
However there are major drawbacks and restrictions
mainly due to the limited availability of shallow waters
and the criticism of stakeholders about the social and
environmental impacts at the construction sites. One of
the major issues is the visual impact from the coast [1].

ORECCA is a Coordination and Support Activity
type project which started in March 2010 funded
under the FP7 by the EC DG Research. With a
duration of only 18 month it brings together 28
partners from Europe, the US and Canada. The
objectives of the project are to create a framework
for knowledge sharing and to develop a research
and technology roadmap for activities in the context
of offshore renewable energy (RE). In particular,
the project will stimulate collaboration in research
activities leading towards innovative, cost efficient
and environmentally benign offshore RE conversion
platforms for wind, wave and other ocean energy
resources, including their combined use. ORECCA
will overcome the knowledge fragmentation existing
in Europe and stimulate the key experts to provide
useful inputs to industries, research organizations
and policy makers on the necessary next steps to
foster the development of the ocean energy sector in
a sustainable and environmentally friendly way.
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Introduction

Offshore wind energy and ocean energy together
could technically provide all of Europe’s future
electricity demand. More likely however is of course
that the future EU energy systems aiming at almost
100% from renewable sources in the long term, will
consist of a mix from hydropower, on- and offshore
wind energy, biomass, solar energy and ocean energy.
How this future energy mix will be distributed among
these resources will be depending on many factors.
Some of the most important ones are the availability of
the resource and its distribution across Europe, the cost
at which it can be exploited, the environmental and
social constraints and finally the pace at which the
markets can be developed.
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Figure 1: Distribution of installed offshore wind farms
(different sources)

Similar benefits apply to the ocean energy sector.
Deep offshore sites, which require floating or fully
submerged structures, offer far better wave energy
resources and cause no visual intrusion. However many
first generation technologies have been designed for
shoreline or near shore installations, where devices can
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be installed in shallow water or at the shore but wave
power has dropped significantly.
In contrast to the wind energy sector, present wave
energy technology shows a wide variety of systems, at
different stages of development, competing against
each other. The main concepts under development are
oscillating body systems, floating OWCs and
overtopping devices [2].
The development from the concept to the
commercial stage is a difficult, time consuming and
expensive process. The final stage of the development
is testing under real sea conditions. In most systems,
optimal wave energy absorption involves resonance,
which requires that geometry, mass and size of the
structure match wavelength and/or wave period. So,
pilot plants tested in the open ocean must be full-sized
structures, which is often in the MW range.
Consequently it is difficult to follow what was done in
the wind turbine industry in scaling machine size
slowly to the MW size we are at today. The high costs
of constructing, deploying, maintaining and testing
large prototypes, under sometimes very harsh
environmental
conditions,
has
hindered
the
development of wave energy systems; in most cases
possible only with substantial public support.
Especially the typical wave energy developer SME
cannot cope with such investments – and consequently
claim unrealistic low energy cost in order to attract
private investment.
At the present stage of technological development
and for the systems that are closer to commercial stage,
it is widely acknowledged that the costs are about three
times larger than those of energy generated from the
onshore wind. It is therefore not surprising that the
deployment of full-sized prototypes under open ocean
conditions has been taking place in coastal areas of
countries where specially generous feed-in tariffs are in
force,
and/or
where
government
supported
infrastructures (especially cable connections) are
available for testing. This approach is applied e.g. in
the UK in the context of the Wavehub and in the
Portuguese pilot zone.

Today, these initiatives are limited to one technology
only – there is no combined wind wave pilot zone yet.
It is therefore the concept of this proposal to combine
resource information from wind and other ocean energy
sectors – in particular wave energy, review and
benchmark existing technologies in the oil and gas
sector, the offshore wind sector and the wave and tidal
energy sector in order to identify siting synergies with
respect to shared areas and grid connection etc. and
technological synergies with respect to structural
integration of e.g. a wave energy device into a fixed or
floating wind turbine. A common approach for the
exploitation of wind, wave and other ocean energy
resources has the potential to accelerate the offshore
market development and to reduce the overall cost for
the energetic exploitation of the oceans and seas.
Moving offshore to the wide unused spaces of the
deep-water marine environment, at distances where
visual intrusion and marine environmental impact of
energy farms would be minimal i.e. larger that 20 km,
would also give the scope for the integrated
development of different commercial renewable energy
such as wind, ocean current and wave energy and
eventually tidal in places where tidal flows could be
channelled i.e. the Pentland Firth.
1.2
Objectives
A first European road map for the entire marine
renewable energy sector with particular emphasis on
energy conversion platforms such as offshore structures
and foundations will be developed based on existing
work from within the different sectors and by experts
from all relevant fields. The project will therefore focus
on establishing the state of research, technological
development and demonstration activities on off-shore
renewable energy conversion platforms and on the
definition of strategic priorities, including socio
economics aspects, for the development of off-shore
renewable energy conversion (OREC) technologies and
markets.
ORECCA aims to overcome fragmentation of the
know how available in Europe and its transfer amongst
research organizations, stakeholders, and policy
makers stimulating these communities to take the
necessary steps to foster the development of the ocean
energy sector in a sustainable and environmentally
friendly way. The road mapping will include the
strategies developed by the task force for maritime
affairs towards an integrated European maritime policy.

2 Consortium
The ORECCA consortium covers the manufacturing
and installation process for offshore RE platforms by
large industries and end user SMEs as well as the
spectrum from theoretical background of researchers
for the modelling, design and evaluation to practical
experiences from installations and testing of offshore
renewable energy technologies in the offshore wind as
well as the ocean energy sector of wave and tidal
devices. In particular the fragmented and scattered
experiences from a limited number of ocean energy and

Figure 2: Wave energy devices using fixed and floating
structures (source A. Falcao, IST)
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deep-offshore wind installations will be collected,
analysed and reflected in the strategies to be developed.
ORECCA brings together a unique combination of
researchers and technology experts and will establish
an efficient and focused collaborative working
environment:
• Multinational industrial companies involved in
designing and building offshore technologies and
the offshore wind and the new ocean energy
sector
• International
companies,
consultants
and
researchers developing new technologies such as
new wind turbine concept for the offshore
environment, new concepts for floating wave
energy or ocean current devices
• International test centres for pilot and
demonstration projects
• Researchers and experts for marine structures and
the marine environment
• Utilities representing a mayor end user group
• Experts for codes and standards of structural
designs for certification
• The relevant European associations from the wind
(EWEA) and ocean energy sector (EUOEA),
representing a wide range of companies, research
organisations and consultants covering most
European countries
• International experts from e.g. the US and Canada
to provide input and exchange ideas, concepts and
strategies with the European research community

will coordinate the work. WP6 provides tools for
dissemination and information management within the
project and is the foundation which the project builds
on. The technical WPs 2 to 4 are the most intensive
ones. WP2 and 3 have started in parallel and feed the
results into the roadmap of WP 5. WP4 will be based
on some results of WP3, since the border between state
of the art and future concepts is floating. Some
concepts have been demonstrated in the water but not
at full scales. In addition the synergies to be identified
under WP4 are subject of the resources and state of the
art in the different technology sectors covered under
WP3. Consequently the work concludes with results of
WP 2 and 3. However, the main conclusions and
priorities will be developed in WP 5, based on the
findings of all three WPs 2 to 4. More details on the
relationships between the WP can be found in the
detailed WP descriptions on the project website.

Key members of the consortium are actively
involved in a number of other R&D activities and
networks and will create a strong link to bring together
the existing know-how in the different sectors.
Consortium Members are e.g.
• involved in a number of previous and ongoing
related research activities: POW’WOW, CA
Ocean Energy, UK SuperGen Marine Consortium,
Waveplam and EU EquiMar programme,
MARINA Platform and others
• R&D networks such as the European Wind
Energy Academy, European Technology Platform
Wind (TPWind), DERlab
• active in international organisations such as IEA
(Wind and Ocean) and IEC TCs (Wind and
Ocean), which will be integrated through the chair
and vice chair people involved
• project partners from USA (NREL) and Canada
(WISE) will provide a link with relevant research
activities overseas.

Figure 3: ORECCA work packages

In more detail, the reports and activities under WP2:
“Resource characterisation, environmental impact,
financial and legislative framework for the target areas”
and WP 3: “Analysis and benchmark of current
technology and industrial state of the art in the sectors
of offshore wind, ocean energy and oil and gas” will
provide a unique and complete source of information
about the state of research, technological development
and demonstration activities on offshore renewable
energy conversion platforms. Using a 1st workshop,
internet platform and fora this will significantly
improve the information exchange between academia
and industry, public and private actors

A detailed list of partners and their roles in the
project can be found on the project web site:
WWW.ORECCA.EU

The subsequent activities under the ORECCA
project in the framework of WP 4: “Identification of
potential synergies, innovative designs and concepts for
the combined use in multipurpose platforms” and
WP 5: “Development of integrated road maps for the
stakeholder groups” will promote specific research
cooperation in this field between academia and
industry, public and private actors. As the nature of a
coordination activity such as ORECCA is not the

3 Work packages and tasks
The relatively simple, clear and efficient structure of
the WPs is shown in the graph below. WP1 “project
management” is the umbrella for the entire project and
3
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participants is limited since it should allow to work and
be productive. Typically both workshops will last two
days with more specific sessions on the first day and
plenary sessions on the 2nd day to disseminate and
discuss the results and recommendations from the
sessions. The objectives of both workshops are to share
the project results and to receive feedback, identify
interests, concerns and proposed priorities by the
participants around developing the offshore RE sector
in Europe. These will feed into the ORECCA roadmap
The ORECCA website hosts two forums, which
allow registered users to discuss news as well as the
topics of the project. The TECHNICAL FORUM
(related to WP 3&4) will be the virtual place for
discussing the state of the art and the main technical
challenges in offshore renewable energy conversion
platforms and technologies e.g.
• State of research and state of the technology in deep
offshore renewable energy conversion technology
• Platform concepts and technologies: single-purpose
and multi-purpose / mono-machine and multimachine.
• Available technologies: grid connection, remote
maintenance and control, tension leg anchoring and
mooring
• Wind, wave and tidal energy converters for deep
offshore applications etc.

research itself, the stimulation of R&D cooperation will
be achieved by discussing the synergy effects and
innovative solutions for future concepts under WP4 as
well as by developing a common roadmap for the
renewable energy technologies concerned reflecting the
needs and interest of the main stakeholder groups
involved or identified.
The roadmap of WP 5 will finally provide the
definition of strategic priorities, including socio
economics aspects, for the development of the sector of
offshore renewable energy conversion.
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Project liaison with the Marina
Platform project.

Due to the strong relationship of ORECCA with a
parallel research project called “Marina Platform”, a
project liaison has been established between the two
projects in order to benefit from the complementary
work done. Research in the MARINA Platform project
will establish a set of equitable and transparent criteria
for the evaluation of multi-purpose platforms for
marine renewable energy (MRE). Using these criteria,
the project will produce a novel, whole-system set of
design and optimisation tools addressing, inter alia,
new platform design, component engineering, risk
assessment, spatial planning, platform-related grid
connection concepts, all focussed on system integration
and reducing costs. These tools will be used,
incorporating into the evaluation all, presently known
proposed designs including concepts originated by the
project partners, to produce two or three realisations of
multi-purpose renewable energy platforms. These will
be brought to the level of preliminary engineering
designs with estimates for energy output, material sizes
and weights, platform dimensions, component
specifications and other relevant factors. This will
allow the resultant new multi-purpose MRE platform
designs, validated by advanced modelling and tanktesting at reduced scale, to be taken to the next stage of
development, which is the construction of pilot scale
platforms for testing at sea. Further details of the
Marina platform are available on the website:
http://www.marina-platform.info

The ENVIRONMENTAL AND REGULATORY
FORUM (related to WP2) will be the virtual space for
discussing the main environmental and regulatory
issues related to the testing and deployment of offshore
technologies. E.g.:
Environmental related issues
• Classification and mapping of deep offshore areas
suitable for wind-ocean energy conversion with
multipurpose platforms
• Impact on the environment and on human activities
in the deep offshore on sea life, bird migration etc.
• Regulatory related issues and Research Policy etc.
In addition, a discussion group as been established in
Linked-in, where registered users can discuss all kinds
of related topics and news. The details for the
registration can be found on the ORECCA website.

5 Communication options with ORECCA
Acknowledgements

In order to involve the wider marine renewables
community ORECCA offers a number of options.
Two experts workshops are being organised throut
the project. The first workshop hold in the beginning of
November in the Netherlands will cover the resource
and technology states of the art. In month 15 of the
project a 2nd workshop will be held to present the main
findings and the concept of the roadmap. There will be
3 more months to complete the road map documents
making use of the feedback received during the
workshop. Dedicated international experts will be
invited to actively participate in the workshops. A
limited number of attendees from outside the project
will be accepted as guests. The total number of
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