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Steps towards:

‐> driver identification
‐> market and potential evaluation
‐> funding
‐> innovative solutions
‐> technical implementation
‐> tests and improvements
‐> commercialization and IP protection   



Main drivers:

‐ Technical demand
‐ Scientific problem



Operator/Device Technology Country Year Started Stage 
Wave Dragon Overtopper Denmark 1987 Commercial 
Ocean Power Technologies Point Absorber  U.S 1994 Commercial 
Oceanlinx Oscillating Water Column Australia 1997 Commercial 
Pelamis Wave Power Attenuator U.K. 1998 Commercial 
S.D.E. Energy Terminator Israel 1998 Commercial 
SeaPower Pacific Oscillating Wave Surge 

Converter 
Australia 1999 Pilot 

WaveBob Point Absorber Ireland 1999 Pre-commercial 
WaveGen Oscillating Water Column U.K. 1990 Commercial 
Wave Star Energy Attenuator Denmark 2000 Pilot 
Offshore Wave Energy Oscillating Water Column U.K. 2001 Prototype 
ORECon Oscillating Water Column U.K. 2002 Prototype 
Ocean Wave Master Attenuator U.K. 2002 Prototype 
C-Wave Attenuator U.K. 2002 Prototype 
Trident Energy Point Absorber U.K. 2003 Prototype 
Seabased Point Absorber Sweden 2003 Pilot 
Wave Energy Technologies Point Absorber Canada 2004 Pilot 
Fred. Olsen Point Absorber Norway 2004  Pre-commercial 
SyncWave Energy Point Absorber Canada 2004 Prototype 
WAVEenergy Overtopper Norway 2004 Pilot 
AWS Ocean Energy Point Absorber U.K. 2004 Pre-commercial 
Finavera Renewables Point Absorber Canada 2006 Pre-commercial 
Ocean Navitas Point Absorber U.K. 2006 Prototype 
BioPower Systems Oscillating Wave Surge 

Converter 
Australia 2006 Pre-pilot 

Aquamarine Power Oscillating Wave Surge 
Converter

U.K. 2007 Prototype 

Checkmate SeaEnergy Anaconda Wave Energy 
Converter 

UK 2008 Prototype 

Alvin Smith (Dartmouth 
Wave Energy)  

Hydraulic ram, Boy UK 2008 Pilot 

FlanSea Point absorber buoy Belgium 2010 Commercial 
CETO (Carnegie Corp.) Point Absorbers array Australia 2010 Commercial 
Wavegen (Ente Vasco de la 
Energia) 

Wavepump Spain 2010 Prototype 

Powerbuoy (OPT) Point absorber Scotland 2010 Commercial 
Pelamis P2 (E.oN) Attenuator Scotland 2010 Under test 
Seabased Point absorber Sweden 2010-2011 Pilot 
Oyster2 (Aquamarine) Oscillating surge converter Scotland 2011 Pilot 
Waveroller (AW energy) Oscillating surge converter Portugal 2011 Prototype 
WaveBob Point Absorber Portugal 2011 Pre-commercial 
Atargis Energy Inc. Cycloidal Wave Energy 

Converter 
US 2011 Pilot 

 

Techniques available



Techniques available



One of the first shore‐based, grid‐connected wave power unit to be installed was an 
oscillating water column system built in Scotland in 2000.

Some facts:

In 2003, Wave Dragon installed the world's first floating grid‐connected wave power unit. 
Experimental data from more than 20,000 hours of operation has been collected.

In July 2004, Pelamis was the first company to deploy a full‐scale grid‐connected wave 
power unit

Pelamis announced the first commercial sale 

Deployed off the coast of Portugal in 2008 but is no longer operating



The key issues affecting wave power devices are: 

• survivability in violent storms

• vulnerability of moving parts to sea water

• fouling, corrosion 

• capital cost of construction

• costs of connection to the electricity grid

• operational costs of maintenance and repair..



It is obvious that:

‐ The technology is at the early stage of development;

‐ No reliable proves on relevancy of  technical solution available to 
date;

‐ No sufficient testing in low energy basins is carried out;

‐ No small scale commercial concepts introduced



Research as a driver:

(1) CO2 targets and

Renewable energy promotion;

(2) Sustainable use of marine resources and

Innovative uses and solutions to improve the environmental conditions...

AND

(3)Funding possibilities



R&D opportunities More than 55 Million EUR has 
been spent so far to support 
research and advance 
knowledge in marine power 
production testing and 
optimization

Scottish Ministers' Wave and 
Tidal Energy Support Scheme 
has total funding of £13 million



Estimated by Young and Ernst, 2010

CAPEX 
including construction
electrical systems infrastructure 
pre‐development costs



Lithuanian case

AIM:
‐ Develop linear generator – most suitable mechanical wave energy converter to 
electricity , economically low cost, energy wise – high performance;

‐ Provide with pre‐demonstration prototype/‐s of suitable installation/‐s



Baltic Sea specifics

No tides
Semi enclosed 
Shorter wavelength
‐ Relatively low energy
‐ Limited space
‐ Sensitive environment

Growing RES economy
Maritime Spatial Planning
Fostering Inovations ‐ ERDF
Developing offshore wind
Developing offshore grid
‐ Growing potential
‐ Demand for green energy
‐ Political will



Long‐term mean wave height [cm]
source: Raame, 2010

Baltic Sea potential



Lithuanian case
1st Phase – Linear generator  
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Awarded the first prize in the “engines” 
category in an innovation contest at the 
2012 BALTTECHNIKA exhibition in Vilnius.



2nd Phase – Concept of the first Prototype  



3d Phase – Testing ‐ 1



3d Phase – Testing ‐ 2



3d Phase – Testing ‐ 2



Opportunities in Lithuania: power supply for the buoys



Opportunities in Lithuania: enlightening for the piers/port



PATENTAVIMAS:


