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1. Marine Energy: part of the energy transition

If we could effectively harness all the energy in our oceans, we would not have an energy problem. The resource is
vast and remains virtually untapped to date. In order to achieve our climate goals by 2030 and 2050 to reduce emis-
sions and limit global warming, we will need all sustainable solutions, including marine energy. So the sector needs
to work hard and fast to get marine energy ready to supply utility scale power to our national grids over the next 10
to 25 years.

Unified service delivery

Europe is uniquely positioned to become the global industry leader in marine energy. The Marine Energy Alliance
(MEA) unites regional expertise and capabilities of leading organisations with a track-record in ME development. The
main objective is to progress the technical and commercial maturity level of 40 SMEs developing ME Concepts (TRL
3-4), reducing the risk in the subsequent capital-intensive demonstration phase.

How?

MEA focusses on the delivery of a tailored suite of integrated technical and commercial services, which is something
new to the sector. Each developer is matched with a group of experts, who will engage with the developer to meet
their needs.

Various events, workshops and pitching moments will be organised to connect maritime and offshore companies to
ME developers and facilitate collaborations. A ME Investment Portfolio enabling investors to diversify risk by invest-
ing in multiple ME Concepts simultaneously will be developed.

Impact

These activities are expected to support 120 companies in bringing new products to the market and leverage €8 mil-
lion of additional funding. To sustain MEA, lessons-learned in the service delivery to individual ME Concepts are used
to develop a Technical & Commercial Service Offer, which will be jointly implemented after the project lifetime. This
service offer aims to support another 40 ME Concepts in the years after project finalisation contributing to the cre-
ation of 300 new jobs and 500 maintained jobs in the NWE region. The ultimate goal is to see as many technologies
as possible reach market maturity, and feeding power to the grid and making a difference in our energy transition.

Peter Scheijgrond
Head of Services, DMEC
MEA service delivery
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2. Potential of Marine Energy

In Europe, Marine Energy could generate 100GW of renewable energy and produce up to 10% of Europe's electricity
consumption by 2050. That's enough to meet the daily electricity needs of 76 million households. Deploying 100GW
of ocean energy will also mean creating a new industrial sector based firmly in Europe, and 400,000 skilled jobs all
along the supply chain.

On a global scale, Marine Energy could generate 300GW of renewable energy by 2050. This is enough to supply elec-
tricity to 350 million households worldwide. Marine Energy could build an annual market generating >€100 billion of
economic value in the entire supply chain and create >650.000 jobs.

Realising this potential is necessary to achieve the ambitious goals set out in the Paris Agreement on climate change.

Sources: www.oceanenergy-europe.eu/ocean-energy and www.dutchmarineenergy.com

3. Types of Marine Energy

Salinity Gradient
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Wave Energy

Wave Energy Converters

Wave Energy Converters (WECs) capture the kinetic energy of ocean waves to generate electricity. The amount of
energy that can be extracted from waves is dependent on the height of the waves. WEC devices can be located
flexibly - on the shoreline, near-shore, and offshore - to harness the available energy most efficiently. WECs are
intended to be modular and deployed in arrays to obtain a significant combined power output. Due to the diverse
nature of waves in different regions in the world, it's likely that several different technologies are needed to exploit
the potential in all oceanic regions.

MEA SME’s working on Wave Energy

Benson Engineering Ltd. 12 Pure Marine Gen Ltd. 22
Centipod Limited 13 Sea Energies Innealtdireacht Teoranta 22
Development v Kim Nielsen 14 Sea Wave Energy Ltd. 23
EVER (Energies des Vagues Et Renouvelables) 16 Teamwork Technology B.V. 25
Jospa Ltd. 19 Technology from Ideas (TFl) 26
Mocean Energy Ltd. 19 Wave Force Energy Limited 27
Ocean Grazer B.V. 20

Source www.dutchmarineenergy.com
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Tidal Energy

Tidal Energy Converters

Tides are the rise and fall of sea levels caused by the combined effects of the gravitational forces exerted by the
Moon and the Sun and the rotation of Earth. The tides also create ocean currents that can reach high flow speeds in
certain areas around the world. Both forms of energy can be used to generate renewable electricity.

Tidal range technologies generate energy from the vertical head difference between the high tide and the succeed-
ing low tide. The tidal range is the vertical difference between the high tide and the succeeding low tide. Tidal range
technology uses the same principles as conventional hydropower and requires a natural or a man-made structure
(e.g. a dam or barrier) to impound a large body of water. The difference between the tide height inside and outside
the impounded area causes water to be discharged from one side to the other. This water is forced through hydro
turbines inside the structure to generate energy. The difference between high and low tide, as well as the size of the
area of enclosed water, influence the power output of tidal range technologies. They can be deployed in locations
where large water masses flow into compounded areas, such as bays or estuaries.

Tidal stream technologies convert the kinetic energy in tidal currents into electrical energy. The energy output of
these Tidal Energy Converters (TECs) is determined by the speed of the currents. The devices can either be imple-
mented in existing civil structures such as storm surge barriers, fixed directly to the seabed, or can be buoyant and
tethered to the seabed. TECs are generally modular and intended for array deployment to obtain a significant com-
bined energy output.

MEA SME's working on Tidal Energy

DHV Turbines 14 GKinetic Energy Ltd 17
EEL Energy SAS 15 Open Ocean Energy Ltd. 21
Fishflow Tidal Power BV 16 Water2Energy 26

Source www.dutchmarineenergy.com
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Ocean Thermal Energy Conversion

Ocean Thermal Energy Conversion (OTEC) technologies exploit the temperature difference between cold ocean
water at a depth of 800 - 1000 metres (about 5 °C) and warm surface water (about 25 °C) to produce electricity.
The warm surface water of 25 °C is used to evaporise a working fluid with a low boiling point. The resulting vapour
pressure drives a turbine-generator which produces electricity. After generation of energy in the turbine-generator,
the working fluid is cooled using the cold ocean water of 5 °C and the energy generation circle can start again. OTEC
technologies are therefore generating energy in a closed loop, 24 hours a day, all year round.

OTEC technology requires a temperature difference of 20°C to achieve significant energy yields. This means that
OTEC technologies can only be efficiently deployed in equatorial and tropical seas and oceans.

Source www.dutchmarineenergy.com
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Salinity Gradient

Salinity Gradient (SG) - also referred to as “blue energy” - technologies generate power from the chemical pressure
difference between two bodies of water. Energy is generated based on the difference in ionic concentration between
fresh water and salt water. Two main technology types, Reverse Electro Dialysis (RED) and Pressure-Retarded Osmo-
sis (PRO), can be deployed in deltas or fjords to generate a steady flow of electricity. These technologies make use of
a semi-permeable membrane, which generates an osmotic potential that can be used to generate electrical energy.
Salinity Gradient technology can either be implemented as a standalone power plant, or as a hybrid energy genera-
tion process focusing on energy recovery, for example from a desalination or water treatment plant.

Other types of Marine Energy

Floating Solar
Offshore Wind

MEA SME's working on other types of Marine Energy

HelioRec 18
EOLINK 15
Ocean Grazer B.V. 20

Source www.dutchmarineenergy.com
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4. About the Marine Energy Alliance

The Marine Energy Alliance (MEA) is a 4 year European Territorial Cooperation project running from May 2018 to May
2022. The project has a total budget of €6 million and is financially supported by Interreg North West Europe, who
provides €3.6 million of ERDF funding.

The aim of MEA is to progress the technical and commercial maturity level of early-stage (TRL 3 - 4) Marine Energy
technology companies with the overall goal of reducing the risk of device failure in subsequent demonstration
phases.

Via MEA, 40 Marine Energy technology companies receive a suite of tailored expert services that will enable them
to realise their ambitions and, more broadly, contribute to the coherent growth of the Marine Energy industry in
general.

Through participation in MEA, companies will gain access to the project partners’ world-leading expertise in Marine
Energy development. They will have the chance to work closely together with a transnational team of Marine Energy
experts on both the technical advancement of their technology, as well as the development of their commercial
strategy and business plans. Each service offer is intended to put the company's technology and business firmly on
the road towards successful commercialisation.

PROJECT
PARTNERS

) DMEC &5

fa\
X exceepence - MaREl

@  EMEC—
THE UNIVERSITY THE EUROPEAN MARINE ENERGY CENTRE LTD
of EDINBURGH

CENTRALE ‘
E NANTES @; INNOSEA
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5. Access to the Marine Energy Alliance

MEA Service Offers are awarded to companies via a two-stage application process. The first stage is the submission
of an online expression of interest, through the MEA project website. Successful applicants are invited to take part
in the second stage of the application process which involves a 30-minute remote (online) pitch and Q&A session

conducted by representatives of the MEA partnership.

Applications are evaluated using certain criteria which are explained in the guidance document. Applicants should

familiarise themselves with the information in this online document before submitting their expression of interest.

CALL 2 OPENS UP ON JANUARY 1, 2020

Please check nweeurope.eu/MEA.

Contact details Marine Energy Alliance Project Partners

Lead Partner

Dutch Marine Energy Centre
Daphne Linzell
daphne@dutchmarineenergy.com

Other Partners

The European Marine Energy Centre
Elaine Buck
Elaine.Buck@emec.org.uk

MaREI
Fiona Fleming
fiona.fleming@ucc.ie

Ecole Centrale de Nantes
Thomas Soulard
thomas.soulard@ec-nantes.fr

Exceedence Limited
Ray Alcorn
Ray.alcorn@exceendence.com

10 | Marine Energy Alliance

INNOSEA SAS
Félix Gorintin
felix.gorintin@innosea.fr

Stichting Maritiem Research Instituut Nederland (Marin)
Floor Spaargaren
F.Spaargaren@marin.nl

Navingo BV
Philip Mulder
pmu@navingo.com

University of Edinburgh
David Ingram
David.ingram@ed.ac.uk




6. SME companies supported by MEA

Overview
DHYV Turbines Ltd
DHV Turbines 14
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Swiss Precision in an Irish Setting

Benson Engineering Ltd. 12
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EEL Energy SAS 15

GKinetic Energy Ltd. 17
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Ocean Grazer B.V. 20

' /  seawave energy ltd.

Sea Wave Energy Ltd. 23
\/7\/
Water to =n

Water2Energy 26

centipod

Wave Energy

Centipod Limited 13

EO0OLINK

Cost-effective Floating Wind Parks
EOLINK 15

@HelioRec

THE FLOATING SOLAR POWER PLANT

HelioRec 18

OPEN OCEAN ENERGY LTD

ATIDAL FLYER
&F o riowoaL eneroy

Open Ocean Energy Ltd. 21

WAVERAM

(OCEAN POWER TECHNOLOGY

Swirl Generators Limited 24

Wave Force Energy Limited 27

nmiterrey -
North-West Europe

Development v Kim Nielsen 14

EVER 16

( jospa

Jospa Ltd. 19

Hiterrey _
North-West Europe

Pure Marine Gen Ltd. 22

! TEAMWORK

TECHNOLOGY

Teamwork Technology B.V. 25

Profiles
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BENSONEgir

Swiss Precision in an Irish Setting

COMPANY ADDRESS
Tiernaboul Industrial Estate,
Killarney,

Co. Kerry,

Ireland, V93 WAOQ3

CONTACT PERSON
Tom Benson

E: tombenson@iol.ie
T: +353(0)87 985 8478
W: www.benson.ie

TECHNOLOGY TYPE

® wave

12 | Marine Energy Alliance

Benson Engineering Ltd.

Benson Engineering Ltd is a wholly Irish owned Company established in 1980 By Tom and Betty
Benson. Their 6500 FTA2 facility is set in scenic Killarney in the South West of Ireland, famous
for its lakes, mountains and Atlantic beaches. The company is certified to ISO 9001 and uses
automated Inspection systems to assure Quality. The Company uses Swiss automatic CNC sliding
head lathes to produce precision components for the Engineering, Automotive, Medical, Marine

and Gas industries worldwide.

Benson engineering Ltd also provides auditing and consultancy in Quality Management stand-
ards such as 1ISO9001,IATF 16949,Adblue and Lean Six Sigma.

Benson Engineering has for 10 years been involved in developing Wave Energy Devices and in par-
ticular the O.R.L.A (Ocean Resource Lever Action) wave pump which, driven by a point absorber
buoy, captures energy in heave, surge and pitch. The O.R.L.A wave pump has been tested at
1/50th,1/30th survival, and 1/15th scales at the Lir test facility in Ireland and the wave basin at
University of Plymouth. They have developed and validated numerical models of the device and
with the results of the tank testing have a robust device power matrix. Currently under the MEA
programme we are completing further modelling to evaluate the benefits of latching and mass
tuning on the Annual Energy Production and LCOE of the device. They have also extended their
WEC concept using a subsea energy buffer which offers the possibility of using the device for
desalination applications and data centre energy supply and cooling. Subsequent to tank valida-

tion of the MEA results we plan to go to % scale testing in real sea conditions.

Benson Engineering is a founder member of IWEDA the Irish Wave Energy developers associ-
ation. The Company was one of 3 finalists in the Research category of the SEAIl annual awards.
Benson Engineering was a member of the SEWEC team, using a different device, which was a
finalist in the Wave Energy Prize of the US Dept of Energy recently. They also plan to enter the
Wave to Water competition recently announce by the US DOE.

Benson Subsea Description

The Benson Engineering basic concept is shown schematically on the next page. The O.R.L.Awave
pump(Ocean Resource Lever Action) is powered by a point absorber buoy and pumps water
against ambient head from the seabed reservoir located at depths of 50-80M.Located on the
reservoir is a removable pod containing a hydro turbine generator set. The turbine is supplied by
the infinite ambient reservoir at 50-80M head. The turbine may alternatively be used to drive a
high pressure pump to deliver water at constant pressure and constant flow to an RO desalina-
tion plant. The concept is also applicable to supplying cooling water and/or electricity to subsea
or onshore Data Centres. The turbine, exhausting into the reservoir, is controlled in relation with
the water level in the reservoir and runs at constant speed regardless of the sea state the wave
pump experiences. The concept is scalable and each reservoir may support up 5MWatt name-
plate capacity with a number of wave pumps.
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The wave pump has been tested progressively at 1/50th,1/30th and 1/15th scale in The Lir Facility
in Cork and The Wave Basin in Plymouth University and has a robust Power Matrix with vali-
dated numerical modelling. Further numerical modelling is being undertaken under the MEA
programme to demonstrate further improvements in Annual Energy Production using Latching

and Mass tuning techniques which are readily deployable on the wave pump design.

Centipod Limited

centipod

Wave Energy

CONTACT PERSON
Alan McCall,
E: amccall@ecomerittech.com

TECHNOLOGY TYPE

® wave

Marine Energy Alliance | 13
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CONTACT PERSON
Kim Nielsen
E: kimnielsenoceanenergy@gmail.com

TECHNOLOGY TYPE

® wave

LOOKING FOR
Mooring equipment, Concrete
barge, Air-turbines

DHYV Turbines Ltd

COMPANY ADDRESS

DHV TURBINES
272 Bath Street
Glasgow, G24JR
Scotland

CONTACT PERSON
Mark Hill,

E: mark@dhvturbines.co.uk
T. +44(0)61401826730

W: dhvturbines.com

TECHNOLOGY TYPE

@ Tidal

LOOKING FOR
Mooring equipment, Concrete
barge, Air-turbines

14 | Marine Energy Alliance

Development v Kim Nielsen

Development v. Kim Nielsen is a part-time personal company
started in order to solve minor tasks around wave power devel-
opment and work to develop own ideas for harnessing the
wave energy of the sea. The solutions investigated integrates
experience with the development of wave power over a period

of time more than 35 years in collaboration with companies,

developers, associations, universities, etc. supported by various

development funds.

After development and testing of a reliable and feasible wave power technology that can produce
electricity powered by waves, small wave power plants will be put into production and marketed

internationally as the market for wave power is expected to open commercially.

DHV Turbines

Mission statement:

Tidal Energy development for a greener future.

DHV Turbines Ltd is a renewable energy company based
in Glasgow, Scotland. They have been developing a unique
downstream diffuser profile applicable to both cross flow or

axial flow tidal turbines. The diffuser can be used in both tidal

streams and run of river scenarios.

DHV Turbines Ltd utilises a variable pitch cross flow turbine technology resulting in low starting
torque, increased efficiency, and reduced costs due to smaller blade size. The design has only
minimal parts which suits mass production and can be flat packed for easy transportation. Test
results have shown the DHV downstream diffuser increases water flow velocity by a factor of
2.4 - 3.8 times at the turbine. Significantly increasing available power and allowing lower flows to

become more economically viable.




HiteIrey n

E E |_ E ne rgy SAS North-West Europe

COMPANY ADDRESS
EEL ENERGY

133 bis, rue de I'Université
75007 Paris

France

98 Bd Gambetta
62200 Boulogne sur Mer
France

CONTACT
W: www.eel-energy.fr

TECHNOLOGY TYPE

@ Tidal

EOLINK SOLINK

Cost-effective Floating Wind Parks

EOLINK develops an innovative floating wind turbine. EOLINK pointed out that floating wind ena-  company Appress
EOLINK

e . ) . 115, rue Claude Chappe
for competitiveness. In this context, EOLINK patented a pyramidal structure which tackles down 29280 Plouzané

bles to rethink wind turbine architecture in order to easily upsize turbines, the key parameter

design issues and provides the best power/weight ratio. In April 2018, EOLINK performed sea  France

trials with the first French floating prototype.
CONTACT PERSON

Marc GUYOT

E: marc.guyot@eolink.fr

) . . . T: +33(0)6 5027 5335

that EOLINK concept can produce +12MW using a light and a 66m long semi-submersible foun- . \www.eolink fr

The device has been designed from scratch to properly emulate a 12MW machine. Results proves

dation. Results also demonstrated that EOLINK concept withstands typhoon events. EOLINK now

prepares a full-scale prototype thanks to ADEME support, the French agency for energy. The TECHFT(:;?;;\:;M
detailed design should be approved by third party mid-2020.
LOOKING FOR

Investors, offshore companies

Marine Energy Alliance | 15




EVER (Energies des Vagues Et Renouvelables)

COMPANY ADDRESS
EVER

144 Rue Paul Bellamy
44000 Nantes

France

CONTACT PERSON
Alexandre Elefant

E: ever.emr@orange.fr
T: +33(0)1 48775935
W: dhvturbines.com

TECHNOLOGY TYPE

® wave

nHiterrey _
North-West Europe Fishflow Tidal Power BV

COMPANY ADDRESS
Fishflow Tidal Power BV
Netherlands

CONTACT PERSON
Andre Hoogeveen
E: aho@tidalbridge.com

TECHNOLOGY TYPE

@ Tidal

16 | Marine Energy Alliance




GKinetic Energy Ltd.

GKinetic Energy are developing a range of flow-accelerating hydrokinetic turbines for river, estu-
ary and tidal flows through strategic partnerships and projects to develop out their IP and scale
up to commercialisation. The company has demonstrated significant success in raising funding
and securing partnerships which has taken the technology to TRL (Technology Readiness Level)

8in just 5 years.

The device design comprises two key knowl-
edge items that are patented in Europe, the
US, China and Australia and patent pending
worldwide which include the Bluff Body and
the Blade Pitch Control System.

The GKinetic turbine harnesses clean, predictable energy from flowing water without the need for
expensive and disruptive civil works such as dams. Thanks to its unique ‘Bluff Body’ component,
the flow is accelerated into the turbines resulting in more power from lower flows. The solution
provides end users with energy independence, security and contributes to the fight against cli-

mate change.

GKinetic Energy are developing a range of flow-accelerating hydrokinetic turbines for river, estu-
ary and tidal flows through strategic partnerships and projects to develop out their IP and scale
up to commercialisation. The company has demonstrated significant success in raising funding
and securing partnerships which has taken the technology to TRL (Technology Readiness Level)

8in just 5 years.

The device design comprises two key knowl-
edge items that are patented in Europe, the
US, China and Australia and patent pending
worldwide which include the Bluff Body and the
Blade Pitch Control System.

The GKinetic turbine harnesses clean, predictable energy from flowing water without the need for
expensive and disruptive civil works such as dams. Thanks to its unique ‘Bluff Body’ component,
the flow is accelerated into the turbines resulting in more power from lower flows. The solution
provides end users with energy independence, security and contributes to the fight against cli-

mate change.

Learning from failures and past costly mistakes made by similar developers in the industry,
GKinetic recognized the advantages of proving out the concept in a planned, staged approach.
To date the company has secured over €500,000 in funding support which has allowed them
to deploy 3 devices; starting first with a 1:10 scale device tested independently in lab IFREMER
in France, then onto a 10kW small-scale device and finally an optimized 10kW device providing

invaluable learnings including the optimization of the PTO system.

GKINETIC

COMPANY ADDRESS

GKinetic Energy Ltd.

38 Killeline Heights, Cork Road,
Newcastle West, Co. Limerick,
Ireland

CONTACT PERSON
Vincent Mc Cormack

E: vincent@gkinetic.com
T: +353(0)86 2324709
W: www.gkinetic.com

TECHNOLOGY TYPE

@ Tidal

LOOKING FOR
Utility companies, project devel-
opers, investors (private, angels
etc.)

Marine Energy Alliance | 17




@HelioRec

THE FLOATING SOLAR POWER PLANT

COMPANY ADDRESS
HelioRec

20 rue Rosenwald
75015, Paris
France

CONTACT PERSON
Polina Vasilenko

E: pvasilenko@heliorec.com
T: +358469606593

W: www.heliorec.com

TECHNOLOGY TYPE
Offshore floating solar

LOOKING FOR

Investors, engineering
companies, project developers,
utility companies, universities,
marine ports, plastic recycling
companies, marine energy
companies, project development,
regional organizations.

18 | Marine Energy Alliance

HelioRec

HelioRec are developers of a new concept: Offshore Floating Solar Power Plant, an innovative and

cost-effective solution of green electricity production, based on a circular economy approach.

HelioRec aims to:

* Save land space by deploying the power plant on the sea;

* Produce “green” electricity from the photovoltaic technology;

* Manage plastic waste through using recycled plastic for the floating structures.

Competitive advantages:

* Offshore installation.

* Low carbon footprint. The process produces 5 times less carbon footprint than competitors’
solutions.

+ Advanced Design. High efficiency (7-9% in comparison with the common competitors’ solution)
due to design optimization.

« Comply with 8 SDGs (Sustainable Development Goals).

+ Unique circular economy approach (proving that it is possible to build a new energy sector - Off-
shore floating solar based on this approach with minimum waste).

* Machine learning (ML) and artificial intelligence (Al) concepts for different purposes.




Jospa Ltd.

Jospa Ltd. is an Irish SME with over a decade of experience in designing and developing sys-
tems and products in the marine market. Jospa are dedicated to the development of the Wave
Tug, and delivering this disruptive zero-fossil fuel marine transport technology for a number of
applications including emergency salvage response, ocean plastic clean-up and open ocean cargo

transportation.

Mocean Energy Ltd.

Mocean Energy Ltd. is creating products that provide renewable energy from the ocean for off-

shore systems. Their core technology is for harnessing energy from ocean waves.

( jospa

COMPANY ADDRESS
Jospa Ltd.

70 Douglas Street Cork, T12 YY9V
Ireland

CONTACT PERSON

Mr. Patrick Duffy - M.D.
E: patrick@jospa.ie

T: 087-2556067

W: www.jospa.ie

TECHNOLOGY TYPE

® Wave

LOOKING FOR
Companies in: Shipping, emis-
sions reduction in marine
transport, salvage and emer-
gency response, ocean waste
clean-up.

%) Mmocean
energy

10 Max Born Crescent
Edinburgh, Scotland EH9 3BF

CONTACT

Cameron McNatt

E: cameron.mcnatt@mocean.energy
T. +44(0)131 651 7959

W: www.mocean.energy

TECHNOLOGY TYPE

® wave

LOOKING FOR
Oil and gas operators, oil and gas
tier 1 contractors, investors.

Marine Energy Alliance | 19




OCEAN
GRAZER

e

COMPANY ADDRESS
Ocean Grazer B.V.
Postal address:
Oudeweg 64

9608 PN Westerbroek
The Netherlands

Visiting address:
Nijenborgh 4

9747 AG Groningen
The Netherlands

CONTACT PERSON
Marijn van Rooij

E: marijn@oceangrazer.com
T: +31(0)638730836

W: www.oceangrazer.com

TECHNOLOGY TYPE
@  Hybrid wave and wind

20 | Marine Energy Alliance

Ocean Grazer B.V.

Ocean Grazer B.V. develops an unrivalled offshore energy storage solution that can be expanded

into an hybrid renewable energy platform to increase and stabilize the energy yield of offshore

renewable energy farms. Their solution has a huge market potential due to the inherent need for

utility scale storage solutions and renewable energy production offshore. They provide a feasible

hybrid solution for harvesting wind and wave energy, including a storage technology that exploits

the hydrostatic pressure at the sea bed to store energy and cancel out imbalances between sup-

ply and demand.

The hybrid and modular solution consists of three sub-systems:

1.

Ocean Storage exploits the hydrostatic pressure at the sea bed to store energy. It stores
energy by pumping water into flexible bladders that are exposed to the high hydrostatic
pressure at the bottom of the sea. The stored potential energy that has been built up in the
flexible bladder can be converted into electricity by channelling the water through hydro-tur-
bines back into the internal reservoir.

Ocean Power is our innovative wave energy converter, and comprises a densely packed array
of floaters powering adaptable hydraulic pumps. This system can easily be integrated with
our Ocean Storage technology, using the hydraulic pumps to add potential energy to the
flexible bladders.

Ocean Foundation is a multi-purpose foundation designed to house and support multiple
offshore renewable energy technologies like our Ocean Storage and Ocean Power technolo-

gies, or integrate it with offshore wind.




Open Ocean Energy Ltd.

Tidal Flyer is a patented Tidal and River energy converter being developed by Open Ocean Energy
Ltd. (OOE) that uses low to moderate flowing water to drive vertical hydrofoils that are connected
to upper and lower drive cables. These cables are laid out in a closed loop with 2 No. power take-
off (PTO's) systems for every Tidal Flyer system.

The system may span part way or fully across a marine channel and the system can be expanded
laterally across the channel by adding foils without changing scale, or scale vertically (at multiple
scales) to best suit a specific site. In addition, the large swept area of the system provides a high
system efficiency. The system is made up of Flyer units, each consisting of a pair of foils and a
self-trimming tail with between 30 and 70 flyers per system (depending upon site constraints).
The patented self-trimming tail is a key component of the Tidal Flyer system, controlling the angle
of attack (AOA) of the foils and regulating power output of the device i.e. it can increase or shed

power.

Founded in 2007, OOE has progressed the Tidal Flyer concept through TRL development. This
includes testing at IFREMER on multiple occasions with full system models and individual flyers.
A combination of private funding as well as national and EU funding has been used to progress

development to date.

Dynamitic models were used for early stage proof of concept testing and to establish the systems
power curve. Subsequent testing has focused on optimization of individual flyers to assess vari-

ous foil profiles, endplate shapes, tail size and determine the optimal foil and tail spacing.

Studies undertaken by Black and Veatch and Exceedence have focused on the commercial via-
bility of developing the Tidal Flyer system for the multi-megawatt utility market and OOE are
now collaborating through MEA to expand the commercial viability for multiple system sizes. To
ensure the TRL programme was followed efficiently OOE worked closely with Brian HOLMES, a

senior ocean energy research consultant.

The selected route to market is to pursue smaller scale tidal and river systems for use in remote
off-grid areas. Initial market studies show there is large potential across Asia, as well as some
regions within Europe and North America for these small-scale devices to provide electricity to
remote communities. OOE is seeking partners in manufacturing and/or strategic development to
bring Tidal Flyer to the global market.

OPEN OCEAN ENERGY LTD

ATIDAL FLYER
Q@ Lowriowroarenerey

COMPANY ADDRESS
Open Ocean Energy Ltd.
Innovation Centre, IT Sligo
Ash Lane, Sligo, F91 WFW9
Ireland

CONTACT PERSON
Theo Devaney

E: theo@open-ocean-energy.com
T: +353(0)866098519

W: actondemo3.com

TECHNOLOGY TYPE

@ Tidal

LOOKING FOR
Manufacturing partners, strategic
development partners, investors.
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miterrecy “
North-West Europe

CONTACT PERSON
Paul Brewster

E: paul.brewster@puremarinegen.com
United Kingdom

TECHNOLOGY TYPE
® wave

HiILCIrey m
North-West Europe

CONTACT PERSON

Sean Lavelle

E: sean.lavelle@seaenergies.com
Ireland

TECHNOLOGY TYPE

® wave

22 | Marine Energy Alliance

Pure Marine Gen Ltd.

Sea Energies Innealtéireacht Teoranta



Sea Wave Energy Ltd. (SWEL)

Achieving power extraction from renewable sources at a cost lower than the one of fossil fuels is
currently a long term dream for the renewable energy industry. But not anymore! SWEL's testing

results indicate that this can now be achieved using the power of the wave.

Sea Wave Energy Ltd. (SWEL) is a R&D company based in the UK and Cyprus that has been focused
on the design and development of its wave energy converter - The “Waveline Magnet” (WM), a
wave energy converter that has been evolved for more than 12 years achieving numerous pat-
ents. The Waveline Magnet is the brainchild of SWEL's CEO and inventor - Mr. Adamos Zakheos.
The company has modest onshore and offshore testing capabilities and facilities in Cyprus,
where the R&D is carried out, and the model devices built in-house by Mr. Adamos Zakheos and

his technical team.

SWEL has been developing its technology that is comprised of an array of flexible assemblies
linked by a spine power system. Over the years SWEL has been able to refine and learn upon each
test and design, developing both a prime mover and power take off system.

Both the PTO & prime mover can be built from recyclable materials and the PTO has been
designed to use sea water instead of oil. This renders the WM a fully functional Wave Energy

Converter that is 100% recyclable and environmentally friendly.

Our Research & Development has created a device that ‘enclaves’ the surface of the sea, or the
wave line as we like to call it, becoming one moving dense mass with the contour of the wave.
This interaction allows the device to adopt the mass of the wave water column and fundamentally
becoming the wave itself, allowing it to work in harmony and synchronization with the deployed
sea area, regulating the optimum energy that can be extracted in a controlled and non-disruptive

manner.

Giving a solid body to the wave line allows the same device to work in both high and low waves.
This matchless interaction also ensures that harsh wave conditions do not negatively affect the
performance of the device, but in contrast actually enhance its performance without survivability

complications.

SWEL

sea wave energy ltd.

| &

COMPANY ADDRESS

Sea Wave Energy Ltd. (SWEL)
6 Stanmore Road

N15 3PS London

United Kingdom

CONTACT PERSON
Adamos Zakheos

E: azakheos@swel.eu
T: +357(0)99207870
W: www.swel.eu

TECHNOLOGY TYPE

® Wave

LOOKING FOR

Engineering companies,
companies specialising in
hydrogen production, companies
specialising in moorings,
investors.
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WAVERAM

OCEAN POWER TECHNOLOGY

COMPANY ADDRESS
Swirl Generators Ltd.

Trinity Research and Innovation,
The O'Reilly Institute,

Trinity College, Dublin 2

Ireland

CONTACT PERSON
William Dick

E: william.dick@waveram.ie
T. +353(0)59 9161822

W: www.waveram.ie

TECHNOLOGY TYPE

® wave
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Swirl Generators Ltd.

Resonant heaving buoy point absorber for deep water offshore sites.



Teamwork Technology BV

Teamwork Technology develops innovative, sustainable concepts into businesses. It is a product
developer for a variety of technologies relating to renewable energy and energy efficiency. The
company has a long track record in marine energy, having been involved in both Archimedes
Wave Swing (AWS) and Tocardo from their inception. Currently, Teamwork is developing a sus-

tainable heat pump, and a wave energy converter, called Symphony.

Symphony

Symphony is a novel technology based on more then 20 years of experience in wave and tidal
business. The technology is a product of co-makership between science and industry headed by
Teamwork Technology BV in the Netherlands. It represents the knowhow of a network of exper-
tise over Europe and beyond. Developed with support of the European Commission and with the

expertise of the offshore industry.

The Symphony Wave energy Converter (WEC) technology is robust enough to survive the worse
case conditions and dedicated enough to covert wave energy into electricity in an highly efficient
way. For the offshore industry it is believed to be a great opportunity with a potential market

equal or bigger than offshore wind.

i TEAMWORK

TECHNOLOGY

COMPANY ADDRESS
Teamwork Technology BV
Bergerweg 200 (building C)
1817MN ALKMAAR

The Netherlands

CONTACT PERSON
Fred Gardner

E: fred.gardner@teamwork.nl
T: +31(0)6 51588728

W: www.teamwork.nl

TECHNOLOGY TYPE

O wave
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COMPANY ADDRESS
6 CHarlemont Terrace, Crofton
Road, Dun Laoghaire, Co. Dublin,
A96 F8WS, Ireland

CONTACT PERSON
Noel Halloran

E: noel@tfimarine.com
T: +353(0)1 9052190
W: www.tfimarine.com

TECHNOLOGY TYPE
@87 Wave, tidal, OTEC,
salinity gradient, other types

LOOKING FOR
We are especially interested in
any projects looking for ~50%
load reduction in the mooring
lines, through the sue of our
polymer components. We are
especially interested in FOWT,
where we are currently involved
in a range of projects deploying
components for platforms ~8MW
platforms.

w;i

N s
Water to=n

COMPANY ADDRESS
Ambachtsweg 9h
4421 SK, Kapelle
The Netherlands

CONTACT PERSON
Reinier Rijke

E: rj.rijke@water2energy.nl
T: +31(0)620443093

W: www.water2energy.nl

TECHNOLOGY TYPE

@ Tidal

LOOKING FOR

Investors, port authorities,
water bodies are all important
stakeholders in this stage of our
introduction into the market.
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TFI Marine

Tfl Marine is a mooring design company that specializes is supplying
innovative mooring solutions to commercial floating structures. Tfl
Marine’s mission is to change the traditional approach to mooring
design forever, through the use of our innovative technology. Our
ambition is to make our polymer based mooring systems the first
choice for companies within the aquaculture, ocean energy, aids
to navigation and oil & gas industries. We are focused on bringing
a durable, cost-effective and efficient solution to the commercial
mooring market. Tfl Marine is aiming to deliver the next generation
mooring systems that will challenge the current industry on perfor-
mance. Based in Dun Laoghaire harbor, Tfl Marine has access to
a wealth of maritime knowledge from an area steeped in marine
innovation and history. Tfl Marine designs and manufactures pol-
ymer, mooring tethers that are built to protect floating structure

and ensure survivability in the worlds harshest environments. Our

]

01“4

y

moorings were developed to be scalable for large and small structures alike, offering significant

peak load reduction and elimination of snatch loads. Our tethers provides a reduction or wear

and tear resulting in reduced lifetime costs due to its innovative, dynamic design and materials.

Water2Energy

Water2Energy is developing, testing and delivering Vertical Axis
Water Turbines (VAWT). These turbines has the benefit that the
electronics can be placed above the waterline and therefore can
be more cost effective. The VAWT's fit perfectly in existing chan-
nels and ducts which have mostly a rectangular cross section.
Through several selection procedures, the turbine of Water2En-
ergy was selected as the best to fit in existing channels like the
drainage channel alongside the lock of Kallo in the Port of Ant-
werp. Water2Energy developed and tested, together with DeMeyer
Construction, a 200kW water turbine. This test showed the great
potential of the VAWT's.

With its strong connections in the market, Water2Energy is able to take a project from the first

initiation to the maintenance. Due to the perfect fit in existing constructions, Water2Energy is

looking for port authorities or waterboards to deliver sustainable energy by the turbines. This can

play a big role in having energy-neutral water works.




WavefForce Energy Ltd.

Founded in 2011, WaveForce Energy Ltd. (WFE) is dedicated to developing a simple, cheap OWC
wave converter that is tuned to the wave environment where it is to be deployed. Tuning and
design are undertaken using their proprietary software and unique design philosophy. Tuning
guarantees the optimum power absorption and generation for the prevailing environment. It
also delivers survivability in all wave sizes recorded at the site. The founders include leading

academics in the fields of numerics and hydro dynamic. Their mission is to design cheap, easily

maintained buoys for the industry.

COMPANY ADDRESS
WaveForce Energy Ltd.

19 Silchester Road, Glenageary,
Co. Dublin

Ireland

CONTACT PERSON
Prof. John Miller

E: jjhmiller@gmail.com

T: +353(0)868 376 376

W: waveforceenergy.wordpress.com

TECHNOLOGY TYPE

O wave

LOOKING FOR
Power takeoff designers,
manufacturers, investors.
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