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ó Significant potential for wave energy

ó Global marine energy market is projected to reach nearly $700 billion by the year 
2050, and the World Energy Council estimates that 10 percent of the worldwide 
electricity demand could be met by harvesting ocean energy

ó Over 80% of this energy is estimated to be along the outer continental shelf 

ó Ocean waves are relatively constant and are increasingly predictable 

ó The US Department of Energy actively 
supports development of innovative
technologies capable of generating 
renewable, environmentally responsible, 
and cost-effective electricity from 
US water resources, including waves

Why Wave Energy?
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Oregon is uniquely positioned to be North America’s leader in the emerging wave energy 
industry due to its:

• Wave energy resource

• Robust electrical transmission system located close to coastal communities

• Transportation and port infrastructure

• Experienced and established
manufacturing and supply chain

• There is strong support in Oregon
for testing activities associated with
the marine energy industry

• Leading research institutions

Why Oregon?
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Affiliated Facilities

Affiliated Facilities

Energy System
Integration

Scaled Tank
Testing

Open Water TestingResearch, 
Development, Testing 

& Education
wesrf.engr.oregonstate.edu wave.oregonstate.edu pmec.us pacwaveenergy.org
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Marine Energy at OSU

Highly Qualified Workforce Development:
ó > 75 PhD and MS students. Actively hired by marine energy & 

supply chain industries, National Labs, and academic institutions

Industry Engagement / Collaboration:
ó Over 35 different marine energy projects tested at OSU:  

Hinsdale Wave Research Lab, WERSF, and PacWave



Funding
ó Limited public and private investment

Testing Infrastructure 
ó Limited testing infrastructure for technology 

development

Technology Development
ó Lack of technology convergence
ó Costs and timeframes associated with emerging marine technologies
ó Low cost of competing renewable electricity generation

Regulatory and Environmental
ó Multiple federal and state agency jurisdictions and regulations
ó Perceived environmental uncertainty

Wave Energy Challenges
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A globally recognized, open-ocean wave energy test facility
Purpose - To provide wave energy converter (WEC) clients the opportunity to:

• Optimize WECs and arrays to increase their energy capture

• Improve their survivability and reliability, 

• Refine deployment, recovery, operations, 
and maintenance procedures

• Collect grid interconnection data

• Gather information about potential environmental 
effects, and economic and social benefits

What is PacWave?
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PacWave North
Existing, standalone, test site for small-
scale, prototype or maritime market 
technologies

PacWave South
An in-development, state-of-the-art, 
pre-permitted, accredited, grid-
connected wave energy test facility

Developed in partnership with the US 
Department of Energy, the State of 
Oregon and the local community

PacWave Test Sites
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• Test site - OCS
• Cable routes - OCS & Territorial Sea  
• Facilities on state & private land
• Four test berths 
• Up to 20 MW and 20 devices
• Individual devices or arrays
• Five subsea power and data cables
• Shoreside Utility Connection and Monitoring 

Facility (UCMF)
• Connection to local utility district

Ø Design & permitting phase (complete)
Ø Construction phase (2021-2022)
Ø Operational phase (2023 onwards)

PacWave South
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PacWave South Test Site Concept
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Subsea Cables
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Cable Installation
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Terrestrial Infrastructure
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Terrestrial Infrastructure
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Terrestrial Bore Path to UCMF
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Utility Connection & Monitoring Facility
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Wave Energy Converter Types
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Wave Energy Converter Types
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Technology Type n %

Point Absorber 79 31%

Other 70 28%

Attenuator 33 13%

Oscillating Wave Surge Converter 17 7%

Oscillating Water Column 16 6%

Overtopping/Terminator 15 6%

Rotating Mass 10 4%

Submerged Pressure Differential 9 4%

Bulge Wave 2 1%

TOTAL 251
http://www.emec.org.uk/marine-energy/wave-developers/

Last updated February 19, 2020


Type ie





Point Absorber	Other	Attenuator	Oscillating Wave Surge Converter	Oscillating Water Column	Overtopping/Terminator	Rotating Mass	Submerged Pressure Differential	Bulge Wave	79	70	33	17	16	15	10	9	2	
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																						Technology Type		n		%

				Able Technologies LLC		USA		Electric Generating Wave Pipe		Attenuator												Point Absorber		79		31%

				Aker Solutions ASA		Norway		Aker WEC		Attenuator												Other		70		28%

				AlbaTERN Ltd		UK		WaveNet		Attenuator												Attenuator		33		13%

				ATA Engineering		USA				Attenuator												Oscillating Wave Surge Converter		17		7%

				Atmocean Inc		USA		WES - Wave Energy System		Attenuator												Oscillating Water Column		16		6%

				AWECS Attenuator		USA				Attenuator												Overtopping/Terminator		15		6%

				Cal Poly-Protean Wave Energy Inc		USA				Attenuator												Rotating Mass		10		4%

				Columbia Power Technologies		USA		StingRAY		Attenuator												Submerged Pressure Differential		9		4%

				Crestwing / Danyard Engineering Aps		Denmark		Crestwing		Attenuator												Bulge Wave		2		1%

				DEXAWAVE A/S		Denmark		DEXAWAVE converter		Attenuator												TOTAL		251

				Eco Wave Power		Israel		Wave Clapper		Attenuator												http://www.emec.org.uk/marine-energy/wave-developers/

				Eco Wave Power		Israel		Power Wing		Attenuator												Last updated February 19, 2020

				Ensea		Italy		SWATHS		Attenuator

				Floating Power Plant AS		Denmark		Poseidon – Wave wind hybrid		Attenuator

				Fred Olsen Ltd		Norway		The B1 Buoy		Attenuator

				Globalone Sciences		USA				Attenuator

				Grey Island Energy Inc		Canada		SeaWEED		Attenuator

				Group Captain SM Ghouse		India		Free Floating Wave Energy Convertor (FFWEC)		Attenuator

				KN Ocean Energy Science & Development		Denmark		KNSWING		Attenuator

				Kneider Innovations		France		Wave Energy Propulsion		Attenuator

				Laminaria		Belgium		Laminaria		Attenuator

				M4Wave Power		UK		M4		Attenuator

				Martifer Energia		Portugal		FLOW		Attenuator

				Mocean Energy		UK		Blue Horizon, Sea Base		Attenuator

				Navatek Ltd		USA		Navatek WEC		Attenuator

				Ocean Energy Laboratory of Guangzhou Institute of Energy Conversion (GIEC), Chinese Academy of Sciences		China		Duck		Attenuator

				Ocean Energy Laboratory of Guangzhou Institute of Energy Conversion (GIEC), Chinese Academy of Sciences		China		Eagle		Attenuator

				Oceantec Energias Marinas SL		Spain		Oceantech Energy Convertor		Attenuator

				Perpetuwave		Australia		Xtracta (Hybrid Attenuator)		Attenuator

				Sea Power Ltd		Ireland		Sea Power Platform		Attenuator

				Tecnalia		Spain		PSE-MAR		Attenuator

				Vortex Oscillation Technology Ltd		Russia		Vortex Oscillation Technology		Attenuator

				WavePiston		Denmark		WavePiston		Attenuator

				Waves Ruiz		France				Attenuator

				Wavetube		Sweden				Attenuator

				Checkmate Seaenergy UK Ltd		UK		Anaconda		Bulge Wave

				Vigor Wave Energy AB		Sweden		Vigor Wave Energy Convertor		Bulge Wave

				Dresser Rand		USA		HydroAir		Oscillating Water Column

				Joules Energy Efficiency Services Ltd		Ireland		TETRON		Oscillating Water Column

				Joules Energy Efficiency Services Ltd		Ireland		TETRON		Oscillating Water Column

				Leancon Wave Energy		Denmark		LEANCON WEC		Oscillating Water Column

				Marine Power Technologies Pty Ltd		Australia		Energy Island		Oscillating Water Column

				Ocean Energy		Ireland		OceanEnergy Buoy		Oscillating Water Column

				Oceanlinx		China		greenWAVE		Oscillating Water Column

				Oceanlinx		China		blueWAVE		Oscillating Water Column

				Oceanlinx		China		ogWave		Oscillating Water Column

				Pico		Portugal		Pico OWC		Oscillating Water Column

				Principle Power		USA				Oscillating Water Column

				Ryokuseisha		Japan		WAG Buoy		Oscillating Water Column

				SDK Marine		Spain		SDK Wave Turbine		Oscillating Water Column

				Sea Energies Ltd		Ireland		SEWEC		Oscillating Water Column

				Spar Buoy		Portugal		Spar Buoy		Oscillating Water Column

				Aquanet Power		Taiwan		aquaWAVE, ogWAVE, blueWAVE		Oscillating Water Column

				AW Energy		Finland		WaveRoller		Oscillating Wave Surge Converter

				BioPower Systems Pty Ltd		Australia		bioWave		Oscillating Wave Surge Converter

				CorPower Ocean AB		Sweden		CPO2		Oscillating Wave Surge Converter

				CorPower Ocean AB		Sweden		C4, C5		Oscillating Wave Surge Converter

				Costas Wave		USA		Costas Wave		Oscillating Wave Surge Converter

				Harvest Wave Energy		USA				Oscillating Wave Surge Converter

				Ing Arvid Nesheim		Norway		Oscillating Device		Oscillating Wave Surge Converter

				Kozoriz Franklin California Maglev Inc		USA				Oscillating Wave Surge Converter

				Langlee Wave Power		Norway		Langlee System		Oscillating Wave Surge Converter

				Marine Power Systems Ltd		UK		WaveSub		Oscillating Wave Surge Converter

				Offshore Wave Energy Ltd (OWEL)		UK		OWEL WEC		Oscillating Wave Surge Converter

				Polygen Ltd		UK		Ocean WaveFlex		Oscillating Wave Surge Converter

				Resolute Marine Energy Inc		USA		SurgeWEC		Oscillating Wave Surge Converter

				Team FLAPPER		USA				Oscillating Wave Surge Converter

				University of Tokyo (UT)		Japan		WaveRudder		Oscillating Wave Surge Converter

				Wave Electricity Renewable Power Ocean (WERPO)		Israel		SDE		Oscillating Wave Surge Converter

				WILEFKO		Chile		Wilefko WEC		Oscillating Wave Surge Converter

				40 South Energy		Italy		H24		Other

				Aimmer UK		UK		Aimmer		Other

				AlbaTERN Ltd		UK		SQUID		Other

				Alternative Energy Engineering Associates		USA		AEEA-WECS		Other

				Aqua Power Technologies Ltd		UK		Renewable Wave Power (RWP001)		Other

				Aqua Vision Energy		Turkey		Carpet Off-Shore Sea Application Concept		Other

				Atargis Energy Corporation		USA		Cycloidal Wave Energy Converter (CycWEC)		Other

				Ausind		Chile		Ausind WEC		Other

				Avium AS		Turkey		Yeti Cluster System		Other

				Bosch Rexroth		Germany				Other

				Buoyant Energy		USA				Other

				Caley Ocean Systems		UK		Wave Plane		Other

				Coppe Subsea Technology		Brazil		Clean Energy from Waves		Other

				Earth by Design		USA				Other

				Etymol Ocean Power SpA		Chile		Etymol WEC - Alfa Series		Other

				Fetzer Wave		USA				Other

				Gmax Tidal Energy		USA				Other

				Greenfield Techonolgies LLC		USA				Other

				Greenheat Systems Ltd		UK		Gentec WaTS		Other

				Gwave		USA		Power Generation Vessel (PGV)		Other

				GyroGen		USA				Other

				Hann-Ocean Energy Pte Ltd		Singapore		Drakoo		Other

				Havkraft		Norway		Evolver (Havkraft Wave Energy Converter – H-WEC)		Other

				Healy's Wave Energy Convertor		USA				Other

				Hui Nalu		USA				Other

				Hydrokinetic Energy Solutions		USA				Other

				IHC Tidal Energy		Netherlands		Wave Rotor/Oceanmill		Other

				Intentium AS		Norway		Intentium Offshore Wave Energy Convertor		Other

				Interproject Service (IPS) AB		Sweden		IPS OWEC Buoy		Other

				James F Marino		USA				Other

				Jetty Joule		USA				Other

				Jospa Ltd		Ireland		Irish Tube Compressor		Other

				JVA South Energy Pacific		Chile		JVA WEC		Other

				Leviathan Energy Waves		USA				Other

				Limerick Wave Ltd		UK		Limerick Wave PTO		Other

				Maestranza Diesel		Chile		Maestranza Diesel WEC		Other

				Marine Hydroelectric Company		USA		MHG (Marine Hydroelectric Generator)		Other

				Muroran Institute of Technology		Japan		Pendulor		Other

				NEMOS GmbH		Germany		NEMOS		Other

				Ocean RusEnergy		Russia		Ocean 160		Other

				Ocean RusEnergy		Russia		Ocean 3		Other

				Ocean RusEnergy		Russia		Ocean 640		Other

				Oneka Technologies		Canada		Oneka		Other

				Ovsiankin Energy Group		USA				Other

				PAULEY (Phil Pauley Innovation)		UK		Solar Marine Cells		Other

				Poseidon’s Kite		USA				Other

				Proyecto Sexto Sol		Mexico		Independent Wave Capture Module (MICO)		Other

				Rotary Wave SL		Spain		Rotary		Other

				Royal Wave		USA				Other

				RTI Wave Energy		USA		RTI F2/F2D		Other

				Rutgers Wave Power		USA		Cyclic Pitch Paddle Wheel		Other

				SARA Inc		USA		MHD Wave Energy Conversion (MWEC)		Other

				Sea Wave Energy Ltd (SWEL)		UK		Waveline Magnet		Other

				SeaFoil		USA				Other

				TAMU-OSSL		USA				Other

				Team Treadwater		USA				Other

				Trident Energy Ltd		UK		PowerPod & PowerPod II (Linear Generator)		Other

				Uniturbine Corporation		USA				Other

				University of Genoa		Italy		Seaspoon		Other

				Uppsala University		Sweden		Uppsala/Seabased AB Wave Energy Convertor		Other

				Vortex		USA				Other

				Vortex Wave Power		Chile		Vortex Wave Power		Other

				Wave Water Works		USA				Other

				WavePlane Production		Denmark		WavePlane		Other

				Waves2Energy		USA				Other

				Wave-tricity		UK				Other

				Wavy Turbine		USA				Other

				Weptos		Denmark		WEPTOS WEC		Other

				Wizards of Energy		USA				Other

				TWEFDA		Scotland		TWEFDA Generator		Other

				Advance Ocean Energy @ Virginia Tech		USA		MULLET		Overtopping/Terminator

				Atlantic Wavepower Partnership		USA				Overtopping/Terminator

				AWS Ocean Energy		UK		AWS III		Overtopping/Terminator

				Brimes Energy		USA		Jellyfish		Overtopping/Terminator

				JAMSTEC		Japan		Mighty Whale		Overtopping/Terminator

				Kinetic Wave Power		USA		PowerGin		Overtopping/Terminator

				Norvento		Spain		Wavecat		Overtopping/Terminator

				Ocean Wave and Wind Energy (OWWE)		Norway		OWWE-Rig		Overtopping/Terminator

				Polygen Ltd		UK		Volta WaveFlex		Overtopping/Terminator

				RTI Wave Power		USA				Overtopping/Terminator

				Sea Power International AB		Sweden		Streamturbine		Overtopping/Terminator

				SeWave Ltd		Faroe Islands		OWC		Overtopping/Terminator

				The CyanWave Wave Energy Converter		Ireland		CyanWave4		Overtopping/Terminator

				Wave Dragon		Denmark		Wave Dragon		Overtopping/Terminator

				Wave Energy AS		Norway		Seawave Slot-Cone Generator		Overtopping/Terminator

				Abengoa Seapower		Spain		Órgano		Point Absorber

				Accumulated Ocean Energy (AOE)		Canada		pneumatic Wave Energy Converter (pWEC)		Point Absorber

				AdapWave		USA				Point Absorber

				AeroVironment Inc		USA		Eel Grass		Point Absorber

				AMOG		Australia		AEP		Point Absorber

				Applied Technologies Company, Ltd (ATC)		Russia		Float Wave Electric Power Station (FWEPS)		Point Absorber

				Aquagen Technologies		Australia		Rig Drive		Point Absorber

				AquaHarmonics		USA				Point Absorber

				Aqua-Magnetics Inc		USA		Electric Buoy		Point Absorber

				Aqua-Shift		USA				Point Absorber

				Atlas Ocean Systems		USA		SQ5		Point Absorber

				Balkee Tide and Wave Electricity Generator		Mauritius		TWPEG		Point Absorber

				Blue Power Energy Ltd		Ireland		Blue Power Take Off (PTOU)		Point Absorber

				Brandl Motor		Germany		Brandl Generator		Point Absorber

				Carnegie Wave Energy Ltd		Australia		CETO 6		Point Absorber

				Dartmouth Wave Energy		UK		SeaRaser Buoy		Point Absorber

				Ecomerit Technologies		USA		Centipod		Point Absorber

				Ecotricity		UK		Searaser		Point Absorber

				ELGEN Wave		USA		Horizon Platform		Point Absorber

				Energystics		USA		Vibristor		Point Absorber

				Finima-Aimmer		Hong Kong		Aimmer III		Point Absorber

				FlanSea		Belgium		Wave Pioneer		Point Absorber

				Float Inc		USA		Rho-Cee		Point Absorber

				Fred Olsen Ltd		Norway		Lifesaver		Point Absorber

				Green Ocean Wave Energy		USA		Ocean Wave Air Piston		Point Absorber

				Hydrocap Energy SAS		France		Seacap		Point Absorber

				Independent Natural Resources		USA		SEADOG		Point Absorber

				Indian Wave Energy Device		India		IWAVE		Point Absorber

				Ingine Inc		South Korea		INWave		Point Absorber

				IOWEC		USA				Point Absorber

				Joules Energy Efficiency Services Ltd		Ireland		Wave Train		Point Absorber

				Joules Energy Efficiency Services Ltd		Ireland		Wave Train		Point Absorber

				Korean Institute of Ocean Science and Technology (KIOST)		Korea				Point Absorber

				Kymogen		USA		Kymogen WEC		Point Absorber

				MakerStrong		USA		eBuoy		Point Absorber

				Marine Energy Corporation		USA		Wave Catcher		Point Absorber

				Maruthi Power		USA				Point Absorber

				Mermaid Power Corp		Canada		Neptune 3		Point Absorber

				Mighty Waves Energy Team		USA				Point Absorber

				Motor Wave		Hong Kong		Motor Wave		Point Absorber

				Neptune Renewable Energy Ltd		UK		Triton		Point Absorber

				Neptune Wave Power		Canada				Point Absorber

				Next Gen		USA				Point Absorber

				Northwest Energy Innovations		New Zealand		Azura		Point Absorber

				Norwegian University of Science and Technology		Norway		CONWEC		Point Absorber

				Nualgi Nanobiotech		India		Rock n Roll wave energy device		Point Absorber

				Ocean Electric Inc		USA		Wave platform		Point Absorber

				Ocean Energy Industries Inc		USA		WaveSurfer		Point Absorber

				Ocean Energy Laboratory of Guangzhou Institute of Energy Conversion (GIEC), Chinese Academy of Sciences		China		Neza II		Point Absorber

				Ocean Harvesting Technologies		Sweden		Ocean Harvester		Point Absorber

				Ocean Motion International		USA		OMI Combined Energy System		Point Absorber

				Ocean Power Technologies (OPT)		USA		Power Buoy		Point Absorber

				Ocean Wave and Wind Energy (OWWE)		Norway		Wave Pump Rig		Point Absorber

				Oceanic Power		Spain		SeaHeart		Point Absorber

				Oscilla Power, Inc		USA		TDB (magnetostrictve wave enargy harvester_		Point Absorber

				OWEC Ocean Wave Energy Company		USA		OWEC Ocean Wave Energy Converter		Point Absorber

				Pelagic Power AS		Norway		W2Power		Point Absorber

				PIPO Systems		Spain		APC-PISYS		Point Absorber

				Pontoon Power		Norway		Pontoon Power Converter		Point Absorber

				Protean Wave Energy Limited		Australia		Protean WEC		Point Absorber

				RESEN ENERGY		Denmark		Resen Waves LOPF buoys		Point Absorber

				Sea Green Technologies		USA				Point Absorber

				Seabased AB		Sweden		Linear generator (Islandberg Project)		Point Absorber

				Seatricity		UK		Oceanus 2		Point Absorber

				Seawood Designs Inc		Canada		SurfPower		Point Absorber

				SEEWEC Consortium		UK		FO3		Point Absorber

				Sigma Energy		Slovenia		MD Wave Power Converter		Point Absorber

				Sinn Power		Germany		Sinn Power WEC		Point Absorber

				Slow Mill		Holland		Slow Mill		Point Absorber

				Snapper Consortium		UK		Snapper		Point Absorber

				Spindrift Energy		USA		Spindrift Energy Device		Point Absorber

				Super Watt Wave Catcher		USA				Point Absorber

				The Bobber Company Ltd		UK		Manchester Bobber		Point Absorber

				Tremont Electric		USA		nPower WEC		Point Absorber

				Wave Energy Team at Virginia Tech		USA				Point Absorber

				Wave Star Energy ApS		Denmark		Wave Star		Point Absorber

				Waveberg Development		USA		Waveberg		Point Absorber

				Waves4Power AB		Sweden		WaveEL-buoy		Point Absorber

				Waveswing America		USA				Point Absorber

				Aquantis		California		Aquantis Turbines		Rotating Mass

				Ecole Centrale de Nantes		France		SEAREV		Rotating Mass

				Enorasy Labs		USA				Rotating Mass

				UmbraGroup		Italy		EMG		Rotating Mass

				Waveco		Norway		Subwave		Rotating Mass

				Waves for Energy		Italy		ISWEC		Rotating Mass

				Wello OY		Finland		Penguin		Rotating Mass

				WITT Ltd		UK		The Marine WITT		Rotating Mass

				WITT Ltd		UK		The Marine WITT		Rotating Mass

				Yam Pro		Israel		Yam Pro Energy		Rotating Mass

				Bombora Wave Power		Australia		mWave		Submerged Pressure Differential

				Calwave		USA		CalWave		Submerged Pressure Differential

				Calwave		USA		WaveCarpet		Submerged Pressure Differential

				College of the North Atlantic		Canada		SARAH Pump		Submerged Pressure Differential

				Fazzini Meccanica		Italy		ECOWEC		Submerged Pressure Differential

				Impact Free Water		South Africa		WEROP		Submerged Pressure Differential

				M3 Wave LLC		USA		DMP Device		Submerged Pressure Differential

				ORECon		UK		MRC 1000		Submerged Pressure Differential

				SeaNergy		Israel		Turbo Outburst Power/Top Desalination System		Submerged Pressure Differential
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																		County		n		%						County		n		%				County		n		%

						Perpetuwave		Australia		Attenuator								Australia		8		3.2%						Australia		8		3.2%				Mauritius		1		0.4%

						Marine Power Technologies Pty Ltd		Australia		Oscillating Water Column								Belgium		2		0.8%						Belgium		2		0.8%				Mexico		1		0.4%

						BioPower Systems Pty Ltd		Australia		Oscillating Wave Surge Converter								Brazil		1		0.4%						Brazil		1		0.4%				Netherlands		2		0.8%

						AMOG		Australia		Point Absorber								Canada		7		2.8%						Canada		7		2.8%				New Zealand		1		0.4%

						Aquagen Technologies		Australia		Point Absorber								Chile		6		2.4%						Chile		6		2.4%				Norway		14		5.5%

						Carnegie Wave Energy Ltd		Australia		Point Absorber								China		6		2.4%						China		6		2.4%				Portugal		3		1.2%

						Protean Wave Energy Limited		Australia		Point Absorber								Denmark		11		4.3%						Denmark		11		4.3%				Russia		5		2.0%

						Bombora Wave Power		Australia		Submerged Pressure Differential								Faroe Islands		1		0.4%						Faroe Islands		1		0.4%				Singapore		1		0.4%

						Laminaria		Belgium		Attenuator								Finland		2		0.8%						Finland		2		0.8%				Slovenia		1		0.4%

						FlanSea		Belgium		Point Absorber								France		4		1.6%						France		4		1.6%				South Africa		1		0.4%

						Coppe Subsea Technology		Brazil		Other								Germany		4		1.6%						Germany		4		1.6%				South Korea		1		0.4%

						Grey Island Energy Inc		Canada		Attenuator								Hong Kong		2		0.8%						Hong Kong		2		0.8%				Spain		8		3.2%

						Oneka Technologies		Canada		Other								India		3		1.2%						India		3		1.2%				Sweden		10		4.0%

						Accumulated Ocean Energy (AOE)		Canada		Point Absorber								Ireland		10		4.0%						Ireland		10		4.0%				Taiwan		1		0.4%

						Mermaid Power Corp		Canada		Point Absorber								Israel		5		2.0%						Israel		5		2.0%				Turkey		2		0.8%

						Neptune Wave Power		Canada		Point Absorber								Italy		6		2.4%						Italy		6		2.4%				UK		30		11.9%

						Seawood Designs Inc		Canada		Point Absorber								Japan		4		1.6%						Japan		4		1.6%				USA		88		34.8%

						College of the North Atlantic		Canada		Submerged Pressure Differential								Korea		1		0.4%						Korea		1		0.4%				TOTAL		253

						WILEFKO		Chile		Oscillating Wave Surge Converter								Mauritius		1		0.4%						http://www.emec.org.uk/marine-energy/wave-developers/

						Ausind		Chile		Other								Mexico		1		0.4%						Last updated February 19, 2020

						Etymol Ocean Power SpA		Chile		Other								Netherlands		2		0.8%

						JVA South Energy Pacific		Chile		Other								New Zealand		1		0.4%

						Maestranza Diesel		Chile		Other								Norway		14		5.5%

						Vortex Wave Power		Chile		Other								Portugal		3		1.2%

						Ocean Energy Laboratory of Guangzhou 		China		Attenuator								Russia		5		2.0%

						Ocean Energy Laboratory of Guangzhou 		China		Attenuator								Singapore		1		0.4%

						Oceanlinx		China		Oscillating Water Column								Slovenia		1		0.4%

						Oceanlinx		China		Oscillating Water Column								South Africa		1		0.4%

						Oceanlinx		China		Oscillating Water Column								South Korea		1		0.4%

						Ocean Energy Laboratory of Guangzhou 		China		Point Absorber								Spain		8		3.2%

						Crestwing / Danyard Engineering Aps		Denmark		Attenuator								Sweden		10		4.0%

						DEXAWAVE A/S		Denmark		Attenuator								Taiwan		1		0.4%

						Floating Power Plant AS		Denmark		Attenuator								Turkey		2		0.8%

						KN Ocean Energy Science & Development		Denmark		Attenuator								UK		30		11.9%

						WavePiston		Denmark		Attenuator								USA		88		34.8%

						Leancon Wave Energy		Denmark		Oscillating Water Column								TOTAL		253

						WavePlane Production		Denmark		Other								http://www.emec.org.uk/marine-energy/wave-developers/

						Weptos		Denmark		Other								Last updated February 19, 2020

						Wave Dragon		Denmark		Overtopping/Terminator

						RESEN ENERGY		Denmark		Point Absorber

						Wave Star Energy ApS		Denmark		Point Absorber

						SeWave Ltd		Faroe Islands		Overtopping/Terminator

						AW Energy		Finland		Oscillating Wave Surge Converter

						Wello OY		Finland		Rotating Mass

						Kneider Innovations		France		Attenuator

						Waves Ruiz		France		Attenuator

						Hydrocap Energy SAS		France		Point Absorber

						Ecole Centrale de Nantes		France		Rotating Mass

						Bosch Rexroth		Germany		Other

						NEMOS GmbH		Germany		Other

						Brandl Motor		Germany		Point Absorber

						Sinn Power		Germany		Point Absorber

						Slow Mill		Netherlands		Point Absorber

						Finima-Aimmer		Hong Kong		Point Absorber

						Motor Wave		Hong Kong		Point Absorber

						Group Captain SM Ghouse		India		Attenuator

						Indian Wave Energy Device		India		Point Absorber

						Nualgi Nanobiotech		India		Point Absorber

						Sea Power Ltd		Ireland		Attenuator

						Joules Energy Efficiency Services Ltd		Ireland		Oscillating Water Column

						Joules Energy Efficiency Services Ltd		Ireland		Oscillating Water Column

						Ocean Energy		Ireland		Oscillating Water Column

						Sea Energies Ltd		Ireland		Oscillating Water Column

						Jospa Ltd		Ireland		Other

						The CyanWave Wave Energy Converter		Ireland		Overtopping/Terminator

						Blue Power Energy Ltd		Ireland		Point Absorber

						Joules Energy Efficiency Services Ltd		Ireland		Point Absorber

						Joules Energy Efficiency Services Ltd		Ireland		Point Absorber

						Eco Wave Power		Israel		Attenuator

						Eco Wave Power		Israel		Attenuator

						Wave Electricity Renewable Power Ocean (WERPO)		Israel		Oscillating Wave Surge Converter

						Yam Pro		Israel		Rotating Mass

						SeaNergy		Israel		Submerged Pressure Differential

						Ensea		Italy		Attenuator

						40 South Energy		Italy		Other

						University of Genoa		Italy		Other

						UmbraGroup		Italy		Rotating Mass

						Waves for Energy		Italy		Rotating Mass

						Fazzini Meccanica		Italy		Submerged Pressure Differential

						Ryokuseisha		Japan		Oscillating Water Column

						University of Tokyo (UT)		Japan		Oscillating Wave Surge Converter

						Muroran Institute of Technology		Japan		Other

						JAMSTEC		Japan		Overtopping/Terminator

						Korean Institute of Ocean Science and Technology (KIOST)		Korea		Point Absorber

						Balkee Tide and Wave Electricity Generator		Mauritius		Point Absorber

						Proyecto Sexto Sol		Mexico		Other

						IHC Tidal Energy		Netherlands		Other

						Northwest Energy Innovations		New Zealand		Point Absorber

						Aker Solutions ASA		Norway		Attenuator

						Fred Olsen Ltd		Norway		Attenuator

						Ing Arvid Nesheim		Norway		Oscillating Wave Surge Converter

						Langlee Wave Power		Norway		Oscillating Wave Surge Converter

						Havkraft		Norway		Other

						Intentium AS		Norway		Other

						Ocean Wave and Wind Energy (OWWE)		Norway		Overtopping/Terminator

						Wave Energy AS		Norway		Overtopping/Terminator

						Fred Olsen Ltd		Norway		Point Absorber

						Norwegian University of Science and Technology		Norway		Point Absorber

						Ocean Wave and Wind Energy (OWWE)		Norway		Point Absorber

						Pelagic Power AS		Norway		Point Absorber

						Pontoon Power		Norway		Point Absorber

						Waveco		Norway		Rotating Mass

						Martifer Energia		Portugal		Attenuator

						Pico		Portugal		Oscillating Water Column

						Spar Buoy		Portugal		Oscillating Water Column

						Vortex Oscillation Technology Ltd		Russia		Attenuator

						Ocean RusEnergy		Russia		Other

						Ocean RusEnergy		Russia		Other

						Ocean RusEnergy		Russia		Other

						Applied Technologies Company, Ltd (ATC)		Russia		Point Absorber

						Hann-Ocean Energy Pte Ltd		Singapore		Other

						Sigma Energy		Slovenia		Point Absorber

						Impact Free Water		South Africa		Submerged Pressure Differential

						Ingine Inc		South Korea		Point Absorber

						Oceantec Energias Marinas SL		Spain		Attenuator

						Tecnalia		Spain		Attenuator

						SDK Marine		Spain		Oscillating Water Column

						Rotary Wave SL		Spain		Other

						Norvento		Spain		Overtopping/Terminator

						Abengoa Seapower		Spain		Point Absorber

						Oceanic Power		Spain		Point Absorber

						PIPO Systems		Spain		Point Absorber

						Wavetube		Sweden		Attenuator

						Vigor Wave Energy AB		Sweden		Bulge Wave

						CorPower Ocean AB		Sweden		Oscillating Wave Surge Converter

						CorPower Ocean AB		Sweden		Oscillating Wave Surge Converter

						Interproject Service (IPS) AB		Sweden		Other

						Uppsala University		Sweden		Other

						Sea Power International AB		Sweden		Overtopping/Terminator

						Ocean Harvesting Technologies		Sweden		Point Absorber

						Seabased AB		Sweden		Point Absorber

						Waves4Power AB		Sweden		Point Absorber

						Aquanet Power		Taiwan		Oscillating Water Column

						Aqua Vision Energy		Turkey		Other

						Avium AS		Turkey		Other

						TWEFDA		UK		Other

						AlbaTERN Ltd		UK		Attenuator

						M4Wave Power		UK		Attenuator

						Mocean Energy		UK		Attenuator

						Checkmate Seaenergy UK Ltd		UK		Bulge Wave

						Marine Power Systems Ltd		UK		Oscillating Wave Surge Converter

						Offshore Wave Energy Ltd (OWEL)		UK		Oscillating Wave Surge Converter

						Polygen Ltd		UK		Oscillating Wave Surge Converter

						Aimmer UK		UK		Other

						AlbaTERN Ltd		UK		Other

						Aqua Power Technologies Ltd		UK		Other

						Caley Ocean Systems		UK		Other

						Greenheat Systems Ltd		UK		Other

						Limerick Wave Ltd		UK		Other

						PAULEY (Phil Pauley Innovation)		UK		Other

						Sea Wave Energy Ltd (SWEL)		UK		Other

						Trident Energy Ltd		UK		Other

						Wave-tricity		UK		Other

						AWS Ocean Energy		UK		Overtopping/Terminator

						Polygen Ltd		UK		Overtopping/Terminator

						Dartmouth Wave Energy		UK		Point Absorber

						Ecotricity		UK		Point Absorber

						Neptune Renewable Energy Ltd		UK		Point Absorber

						Seatricity		UK		Point Absorber

						SEEWEC Consortium		UK		Point Absorber

						Snapper Consortium		UK		Point Absorber

						The Bobber Company Ltd		UK		Point Absorber

						WITT Ltd		UK		Rotating Mass

						WITT Ltd		UK		Rotating Mass

						ORECon		UK		Submerged Pressure Differential

						Aquantis		USA		Rotating Mass

						Able Technologies LLC		USA		Attenuator

						ATA Engineering		USA		Attenuator

						Atmocean Inc		USA		Attenuator

						AWECS Attenuator		USA		Attenuator

						Cal Poly-Protean Wave Energy Inc		USA		Attenuator

						Columbia Power Technologies		USA		Attenuator

						Globalone Sciences		USA		Attenuator

						Navatek Ltd		USA		Attenuator

						Dresser Rand		USA		Oscillating Water Column

						Principle Power		USA		Oscillating Water Column

						Costas Wave		USA		Oscillating Wave Surge Converter

						Harvest Wave Energy		USA		Oscillating Wave Surge Converter

						Kozoriz Franklin California Maglev Inc		USA		Oscillating Wave Surge Converter

						Resolute Marine Energy Inc		USA		Oscillating Wave Surge Converter

						Team FLAPPER		USA		Oscillating Wave Surge Converter

						Alternative Energy Engineering Associates		USA		Other

						Atargis Energy Corporation		USA		Other

						Buoyant Energy		USA		Other

						Earth by Design		USA		Other

						Fetzer Wave		USA		Other

						Gmax Tidal Energy		USA		Other

						Greenfield Techonolgies LLC		USA		Other

						Gwave		USA		Other

						GyroGen		USA		Other

						Healy's Wave Energy Convertor		USA		Other

						Hui Nalu		USA		Other

						Hydrokinetic Energy Solutions		USA		Other

						James F Marino		USA		Other

						Jetty Joule		USA		Other

						Leviathan Energy Waves		USA		Other

						Marine Hydroelectric Company		USA		Other

						Ovsiankin Energy Group		USA		Other

						Poseidon’s Kite		USA		Other

						Royal Wave		USA		Other

						RTI Wave Energy		USA		Other

						Rutgers Wave Power		USA		Other

						SARA Inc		USA		Other

						SeaFoil		USA		Other

						TAMU-OSSL		USA		Other

						Team Treadwater		USA		Other

						Uniturbine Corporation		USA		Other

						Vortex		USA		Other

						Wave Water Works		USA		Other

						Waves2Energy		USA		Other

						Wavy Turbine		USA		Other

						Wizards of Energy		USA		Other

						Advance Ocean Energy @ Virginia Tech		USA		Overtopping/Terminator

						Atlantic Wavepower Partnership		USA		Overtopping/Terminator

						Brimes Energy		USA		Overtopping/Terminator

						Kinetic Wave Power		USA		Overtopping/Terminator

						RTI Wave Power		USA		Overtopping/Terminator

						AdapWave		USA		Point Absorber

						AeroVironment Inc		USA		Point Absorber

						AquaHarmonics		USA		Point Absorber

						Aqua-Magnetics Inc		USA		Point Absorber

						Aqua-Shift		USA		Point Absorber

						Atlas Ocean Systems		USA		Point Absorber

						Ecomerit Technologies		USA		Point Absorber

						ELGEN Wave		USA		Point Absorber

						Energystics		USA		Point Absorber

						Float Inc		USA		Point Absorber

						Green Ocean Wave Energy		USA		Point Absorber

						Independent Natural Resources		USA		Point Absorber

						IOWEC		USA		Point Absorber

						Kymogen		USA		Point Absorber

						MakerStrong		USA		Point Absorber

						Marine Energy Corporation		USA		Point Absorber

						Maruthi Power		USA		Point Absorber

						Mighty Waves Energy Team		USA		Point Absorber

						Next Gen		USA		Point Absorber

						Ocean Electric Inc		USA		Point Absorber

						Ocean Energy Industries Inc		USA		Point Absorber

						Ocean Motion International		USA		Point Absorber

						Ocean Power Technologies (OPT)		USA		Point Absorber

						Oscilla Power, Inc		USA		Point Absorber

						OWEC Ocean Wave Energy Company		USA		Point Absorber

						Sea Green Technologies		USA		Point Absorber

						Spindrift Energy		USA		Point Absorber

						Super Watt Wave Catcher		USA		Point Absorber

						Tremont Electric		USA		Point Absorber

						Wave Energy Team at Virginia Tech		USA		Point Absorber

						Waveberg Development		USA		Point Absorber

						Waveswing America		USA		Point Absorber

						Enorasy Labs		USA		Rotating Mass

						Calwave		USA		Submerged Pressure Differential

						Calwave		USA		Submerged Pressure Differential

						M3 Wave LLC		USA		Submerged Pressure Differential
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Submerged Pressure Differential

Oscillating Wave Surge

Wave Energy Converter Types
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Attenuator

Point Absorber 20

Wave Energy Converter Types



Oscillating Water Column Device

Horizontal Pendulum / Rotating Mass Device 21

Wave Energy Converter Types



Powering the Blue Economy

22

• Isolated Power Systems: Community Scale
• Desalination
• Autonomous Underwater Vehicles Recharge
• Ocean Observations & Navigation
• Offshore Data Centers
• Disaster Resiliency & Recovery
• Marine Aquaculture
• Seawater Mining
• Constructed Waterways
• Shoreline Protection

Alternative Maritime Markets



• Feasibility analysis of Oregon Coast (2011) 
• Preliminary design and planning initiated (2012)
• Community Site selection (2012) 
• Federal and State permitting process (January 2013 to March 2021)
• Construction phase (2021-2022)
• Operational phase (2023 onwards)

Next Steps
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Core Team
• Pacific Energy Ventures 
• 3U Technologies
• European Marine Energy Centre
• National Renewable Energy Lab.
• Williwaw Engineering
• HDR Engineering
• HT Harvey & Associates
• Stoel Rives
• Aquatera

Funding
• US Department of Energy
• State of Oregon
• Oregon State University
• Corporations & Foundations

The PacWave Team

24
Design & Engineering

• HGE Architects
• David Evans & Associates
• The HDD Company
• Jacobs
• Siemens & Associates
• TerraSond
• Foundation Engineering
• Terracon
• Field Engineering
• R&G Excavating
• Central Lincoln PUD
• Bonneville Power Administration



pacwaveenergy.org

DISCLAIMER: This presentation is provided as a public service. Reference to any specific product or entity does not constitute an endorsement or recommendation 
by PacWave or Oregon State University. Information in this presentation was compiled by Dan Hellin and does not reflect the view of PacWave, Oregon State 
University or any of its officials. If you have any questions about this disclaimer, please contact Dan Hellin.
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