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Disclaimer

Certain statements contained in this presentation may constitute forward looking statements. Such forward-looking statements involve a number of 

known and unknown risks, uncertainties and other factors which may cause the actual results, performance of achievements of Stonehenge Metals 

Limited (the Company) to be materially different from actual future results and achievements expressed or implied by such forward-looking 

statements. Investors are cautioned not to place undue reliance on these forward-looking statements. The information contained herein has been 

prepared solely for informational purposes and is not an offer to buy or sell or a solicitation of any offer to buy or sell any security or to participate in 

any trading strategy or to enter into any transaction. 

Renewable Energy Technology Development: Any valuations, forecasts, estimates, opinions & projections contained herein involve elements of 

subjective judgment and analysis. The information contained herein has not been independently verified, nor do we make any representation or 

warranty, either express or implied, as to the accuracy, completeness or reliability of the information contained in this presentation. This presentation 

should not be regarded by the Recipient as a substitute for the exercise of its own judgment and the Recipient is expected to rely on its own due 

diligence if it wishes to proceed further. The information contained in this presentation is intended for information purposes only and is not intended to 

be a comprehensive list of the matters that need to be considered by the Recipient nor is it intended to replace or supplement legal or investment 

advice given in relation to the subject matter. 

Minerals Exploration: This presentation may describe Measured, Indicated and/or Inferred Resources. Inferred Resources have a greater amount of 

uncertainty as to their existence and greater uncertainty as to their economic feasibility. It cannot be assumed that all or any part of any Inferred 

Resource will ever be upgraded to a higher category. The potential quantity and grade of the Daejon Uranium Project Conceptual Exploration Targets 

is conceptual in nature and there has been insufficient exploration to define a Mineral Resource and it is uncertain if further exploration will result in 

the determination of a Mineral Resource.

Exploration is an inherently risky proposition and investors are advised that most exploration projects fail to identify economic resources. The 

Company has at present not confirmed the economic viability of any resources at the project. The Company plans further drilling programmes and 

studies with the objective of confirmation of any deposits and ultimately completing a feasibility study to demonstrate the economics of the resources.

Competent Person Statement: The information contained in this ASX release relating to exploration results and Mineral Resources has been 

compiled by Mr. Ian Glacken of Optiro Ltd. Mr. Glacken is a Fellow of The Australian Institute of Mining and Metallurgy and has sufficient experience 

which is relevant to the style of mineralisation and type of deposit under consideration and to the activity which he is undertaking to qualify as a 

Competent Person as defined in the 2012 Edition of the “Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore 

Reserves”. Mr Glacken consents to the inclusion in the report of the matters based on his information in the form and context in which it appears.
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Company Overview – Transitioning To Renewable Energy

Stonehenge Metals (ASX:SHE) has

exercised its option to acquire 100%

of Protean Energy Australia Pty Ltd

(PEA) which owns the intellectual

property rights to the ProteanTM Wave

Energy Converter (WEC).

ASX SHE

Shares on issue: 847.5 million

Market capitalisation: ~$38 million

52-week Share Price $0.004 - $0.06

Cash ~$800k*

Top Shareholders

• Protean Energy Ltd (Vendors) 7.6%

• Directors and management ~12.0%**

• Slade Technologies 7.4%

** Including JLC Corporation Pty Ltd 6.24%

Top 20 holds ~37% of issued shares

* on 11/08/2015 the Company announced to ASX a placement to raise $500,000 and an additional $300,000 loan facility. 
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Path to Recompliance and Capitalisation

• Exercise of Option over PEA will result in a change in the Company’s nature and scale of activities and

will require shareholder approval under Chapter 11 of the ASX Listing Rules.

• The Company intends to re-comply with Chapters 1 and 2 of the ASX Listing Rules and expects to seek

shareholder approval to issue a re-compliance prospectus to raise sufficient funds to accelerate

commercialisation of the Protean WEC technology.

• A notice of meeting is expected to be dispatched to seek approval for the above matters including

changing the company name to Protean Wave Energy Limited.

• An indicative timetable (subject to change) for the Acquisition is set out below.

The process of re-compliance is not expected to require a consolidation of the Company’s share capital.

Event Date

Announcement of Exercise of the Option 11 August 2015

Dispatch Notice of Meeting 27 August 2015

Lodgement of Prospectus and offer open 23 September 2015

Shareholder meeting to approve Acquisition and Securities suspended from trading 28 September 2015

Offer Close 14 October 2015

Satisfaction of ASX Listing Rules re-compliance conditions 21 October 2015

Re-admission to the Official List 30 October 2015
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Board and Management

Mr Hammond spent 24 years with Rio Tinto culminating in his appointment as Managing

Director at Argyle Diamonds Limited where he led a turnaround to create a highly profitable

business. Brendan was subsequently appointed as Chairman of Horizon Power (WA’s

largest regional power company) and Dampier Port Authority Boards. He has also been a

member of Western Australian Watercorp Board and is currently Chairman of Centric Digital

International Ltd and Professor Adj. of Sustainability at Curtin University, WA.

Mr Brendan Hammond 

Non-Executive Chairman

Cit.WA

Sean Moore is the founder and inventor of the Protean™ wave energy converter technology

and has over 60 international patent applications on ocean energy technologies. Sean has

been the recipient of many awards and scholarships and is recognized for his expertise in

ocean energy. He was a panellist on the highly popular Ocean Energy Panel at the inaugural

2009 Asia Pacific Clean Energy Summit in Hawaii. Sean holds a Bachelor of Engineering

(Honours), and a Bachelor of Science, from Edith Cowan University.

Sean Moore 
BEng, BSc

Chief Technology Officer 

(Inventor of ProteanTM

WEC)

Mr Toman has developed over 2,000 MW of generating capacity in the USA and overseas.

He led a U.S. Department of Energy (DOE) funded study investigating siting, cost and

feasibility issues for developing a national wave energy test centre off California’s coast for

Pacific Gas and Electric Company. Mr Toman also led development of the U.S.’s first open

ocean, grid-connected wave energy testing and demonstration facility (Humboldt

WaveConnect), a 5 MW project.

Mr William (Bill) Toman 

President of US 

Subsidiary (Protean Wave 

Energy Inc.)

Mr Lane has a broad range of operational, management and corporate experience including

past roles as Director of a number of listed companies. Mr Lane has worked with several

early stage technology and minerals exploration companies as an advisor, investor, director

and manager. Prior to completing a Sloan Fellowship Master's degree at London Business

School (LBS) Mr Lane gained 13 years of international management experience with global

'blue chip' companies.

Mr Bruce Lane

Managing Director 

B.Com, MSc, GAICD
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Board and Management (continued)

Mr Davis has over 20 years’ experience across the Electricity and Resource sectors in

Australia, Canada and the Solomon Islands. He led the introduction of a location based

renewable energy buyback tariff for Regional Western Australia together with the

introduction of generation management requirements for solar – a first for Australia. He also

led innovation in the design of Power Purchase Agreements to facilitate significant cost

reductions, balance sheet benefits, and more effective management of customer demand

and renewable energy integration.

Mr Scott Davis 

General Manager 

Business Development*

Mr Tarratt has an extensive background in the accounting and financial services industries

having worked in various local accounting and broking firms for the past 10 years. He has

been a director of a number of ASX listed companies. He has a breadth of corporate

experience with a deep understanding of capital markets and international taxation.

Mr Bevan Tarratt 

Non-Executive Director

B.Com

Mr Yu has extensive private and public sector experience in finance, consulting, trade and

international business in both Australia and Korea. Mr Yu worked as the Trade

Commissioner to the Australian Trade Commission within the Australian Embassy in Seoul,

Korea and was the Regional Director/Representative for the Western Australian Trade and

Investment Office in Seoul, Korea.

Mr Young Yu 

Director & CEO Korea 

B.Bus, MBA, CPA 

* Subject to ASX re-compliance
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Investment Proposition – Wave Energy Technology

• Renewable energy technology with unique IP − exclusive IP rights and international

patents based on over 10 years in development

• Significant market opportunity − wave energy industry estimated by The UK Carbon

Trust to be worth $50 billion by 2050

• Focused commercialisation strategy in large niche’s - initially targeting diesel

displacement for remote islands, coastal communities, ports and coastal industry

• Technology validation - through historical prototyping, independent reviews, testing

results. Leading U.S Wave Technology University, California Polytechnic (Cal Poly) has

selected Protean as part of a testing and evaluation program under the Stonehenge –

Cal Poly MOU

• Targeting sustainable energy production − aim is to provide a better way to convert

wave energy with significant cost saving potential for clients and users

• Strong leadership team - track record in wave energy, energy industry, electric and water

utilities, international business and corporate



8August 15

Why Wave Energy

Wind Power and Solar PV Core Challenges

Intermittency Predictability

Source: www.powermag.com/renewable-intermittency-is-real/?pagenum=3

http://www.powermag.com/renewable-intermittency-is-real/?pagenum=3
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Annual Coastal Power Potential 

The Protean™ WEC could be deployed in a wide variety of locations globally 

Source - http://www.oceanor.com/related/59149/paper_OMAW_2010_20473_final.pdf

http://www.oceanor.com/related/59149/paper_OMAW_2010_20473_final.pdf
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What is the Protean™ WEC

• Unique proprietary technology, which is designed to convert waves

effectively into energy, using all six degrees of freedom*. Protean™ uses

compact architecture to produce power from a small, low cost design

• The Protean™ WEC is positioned to penetrate the global renewable

energy sector through its potential to produce scalable cost effective

energy. The Protean™ is;

− Designed to be cost effective due to an ability to utilise all 6 degrees of wave

motion combined with low set up and maintenance costs

− Designed to scale easily by adding extra devices to grow capacity

− Designed to minimise environmental impact during project lifecycles

* Utilizes all 6 degrees of Wave Movement

1. Up-down (heave) 

2. Back-and-forth (surge) 

3. Side-to side (sway)

4. Yaw

5. Pitch

6. Roll



11August 15

Technology Status 

Functional ocean testing successfully completed:

• Beach launching equipment

• Protean™ mooring system

• Counterweights

• Buoy and energy conversion mechanism

Energy transmission and storage system prototype

with associated compressed air electrical

generator tested, to power a lit display box

Next Phase of Commercialisation Program

Work commenced to build 30 x 1.5kW Protean™

WEC buoys for deployment of a 45kW pre-

commercial demonstration wave farm off Western

Australia
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Wave Energy Potential

The World Energy Council estimates global wave resources at around 2 million 

megawatt (MV) or twice the world’s power consumption per annum

Report on the market for renewable energy by The 

UK Carbon Trust. 

http://www.carbontrust.com/media/597981/marine-

green-growth-carbon-trust.pdf

The wave energy 

market is predicted to 

be worth up to 

$50bn by 2050
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Wave – Global Market Size 2010–2050

http://www.carbontrust.com/media/597981/marine-green-growth-carbon-trust.pdf
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Wave Energy Industry Challenges

JRC* estimates that 45 WEC’s are in advanced development globally but none have 

been properly commercialised to date due to the inherent challenges faced.

Efficient 

conversion of 

waves into 

energy

Installation and 

permitting 

Adaptability –

ability to deploy 

into the seabed

Survivability and 

high costs

High barriers to 

adoption

Designs often 

compromise 

optimum 

conversion of 

maximum available 

wave movement 

Can require 

substantial seabed 

works and

expensive 

specialist 

installation 

equipment -

damage is likely if 

moorings fail.

Permitting in many 

locations has 

proven to be an 

expensive and 

lengthy process

Operation is often 

limited to certain 

sea states, 

seafloors and 

depths

Costly engineering 

solutions and long 

distances from 

shore drive up 

installation and 

submarine cabling 

costs. Most are 

large and very 

costly to deploy, 

retrieve or relocate. 

Maintenance at 

sea is very 

expensive

Require significant 

capital to build and 

expensive 

specialist 

capabilities to  

install – this can 

create a significant 

barrier to adoption

In
d

u
s
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y
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h
a
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e

n
g

e
s
 

* JRC Ocean Energy Status Report, 2014 - https://setis.ec.europa.eu/system/files/2014%20JRC%20Ocean%20Energy%20Status%20Report.pdf

https://setis.ec.europa.eu/system/files/2014 JRC Ocean Energy Status Report.pdf
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The ProteanTM Solution*

Protean’s WEC is designed for natural advantages in energy and water production.

Effective 

wave energy 

conversion

Easy to install & 

environmentally

friendly

Adaptable Low cost 

to build and 

maintain

Reduces barriers 

to adoption

Designed to convert 

all 6 degrees of 

movement at the 

ocean’s surface into 

energy whether in 

light, heavy or 

extreme seas

Designed to be 

environmentally 

benign with a small 

ocean and seabed 

footprint, easily 

installed, retrieved or 

relocated, facilitating 

permitting and 

approvals

Designed to adapt to 

varied sea states, 

seabeds, distances 

from shore and 

depths

Designed for cost 

effective construction 

and operation to 

reduce installation 

costs. Designed to be 

easy to install and 

relocate using 

patented deployment 

technology.

Maintenance 

designed to be simple 

and done onshore

Designed to require 

less capital up-front 

therefore reducing 

adoption barriers. 

Wave farms can start 

small and scale 

incrementally.

P
ro

te
a
n

T
M

R
e
s
p

o
n

s
e

*The planned pre-commercial demonstration wave 

farm is targeting testing to verify these design features 

and benefits
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Simple* to Manufacture, Deploy and Maintain

Manufacture components Pack in sea containers Transport – road, rail or sea

Assemble array in harbour Tow array out to deployment site

Add arrays to create “Wave Farm” Connection to shore Maintain – tow array back to shore 

Deploy devices in ocean

1 2 3

4 5 6

7 8 9

*The planned pre-commercial demonstration wave farm is

targeting testing to verify these design features and benefits
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Process to Deploy

ProteanTM WEC Value Chain Concept
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Target Markets

• World Resource Institute CAIT* 

estimates there are over 60 small 

Island Nations

• Pacific Islands and Indian Ocean 

Islands

• Developed Islands (Utility, Military and 

Governments)

• Remote Islands (Towns and Resorts)

• Developing Islands (Utility, Banks 

Governments)

• Typically run on expensive diesel fuel at 

~$1 per litre

Remote coastal communities 

and islands

Industrials – i.e., ports, mining 

and off-shore oil rigs 

• Ports seeking ocean surge mitigation, 

breakwater protection, power and water

• There are 27** oil rigs off the coast of 

California with most grid connected 

back to the coast – ripe for repurposing 

for alternative energy production

• Currently, there are more than 2,400*** 

production platforms, drilling rigs and 

other facilities in the Gulf of Mexico that 

could benefit from diesel displacement 

by wave energy generators 

Sources: 

*     World Resource Institute CAIT - http://cait.wri.org/

**   www.oceansciencetrust.org/wp-content/uploads/2015/04/oil-and-gas-decommissioning.pdf

***  www.nrel.gov/

http://cait.wri.org/
http://www.nrel.gov/
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Island Nations Market Value Could Be Substantial 

~60 small island 

nations around the 

world consume* 

~31 billion 

kilowatt-hours of 

electricity*

The majority of 

their power needs 

are currently 

supplied by diesel 

generators

The average 

electricity tariff paid 

by consumers can 

be well above that of 

large centralised 

utility prices charged 

in developed 

countries

Annual expenditure 

on electricity for 

these ~60 small 

island nations 

could be as high as 

A$9.3 billion** 

*   Source: World Resource Institute CAIT: http://cait.wri.org/

**  Calculated using a nominal 30 cents per kW-hr energy price

estimate  

http://cait.wri.org/
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Why California?

Established US Office 

in California. Strong 

relationships, reputation 

and network with Cal 

Poly MOU, DOE and 

San Marino Venture 

Group

27 oil rigs off the coast 

of California ripe for 

repurposing for 

alternative energy 

production

Industrial coastal supply 

chain and support 

assets

Strategic    

Relationships

and Assets

High power market 

prices

Fossil fuels 

aggressively phased 

out

Severe ongoing “once 

in a millennia” drought

Hydro generation 

scaled back

Existing nuclear and 

coal generation being 

phased out

Increased 

Renewable Energy 

Mandates and 

Historic Drought

Current law is 33% of 

electricity from 

renewables by 2020 

increasing to 50% by 

2030 

Governor Brown aims 

to reduce petroleum 

use by half by 2030*; 

enacting legislation is in 

process

Strong commitment to 

leverage ocean energy 

resource

Powerful

Political   

Commitment

Searching for viable 

WEC system to supply 

electricity & desalinated 

water to population est. 

to be 44 million by 2030

Lt Governor Gavin 

Newsom leading 

advisor to Cal Poly’s 

CalWave team

Searching for a

viable wave 

energy converter

The Perfect Storm

• http://www.arb.ca.gov/newsrel/petroleum_reductions.pdf, http://gov.ca.gov/news.php?id=18828

http://www.arb.ca.gov/newsrel/petroleum_reductions.pdf
http://gov.ca.gov/news.php?id=18828
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Milestones and Technology Development Pathway

2004–
2006

2006–
2007

2007–

2008

2008–

2009

2010–
2013

2014

Initial 

R&D

Desktop 

scale 

successfully 

tested

1.5m scale 

prototype 

designed 

and built

1.5m scale 

prototyping producing 

Zero Emission 

Energy tested off the 

Coast of Perth WA

Demon-

stration 

scale and 

device 

design 

modelling 

H1 

2015

Workshop 

testing 

complete 

and ocean 

testing 

commenced 

Initial 

ocean 

testing of 

single 

WEC  

complete

Development Phase Testing Phase
Pre

Commercialisation

H2 

2015

30 WEC demonstration wave 

farm build, deploy and test

Plan and 

implement pilot 

project for testing 

array and power 

integration

Seek customer 

agreements

Q4 

2015

H1/2 

2016

Feasibility 

study for first 

commercial 

deployment

San Marino 

Venture 

Group 

engaged as 

advisors in 

the U.S

Design 

Complete 

and 

Fabrication 

of test buoy 

commenced
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Validation with Key Partnerships

U.S

• MOU with Cal Poly, California’s 

Leading Polytechnic University 

to facilitate joint applications for 

funding opportunities offered by 

the U.S Department of Energy 

(DOE)

• Invited follow-on award application 

submitted for US$1.5 million grant

• Objective to establish the national 

wave testing center off the 

California coast

• California-based San Marino 

Venture Group appointed to 

support commercialisation of 

the Protean™ WEC in the U.S

Australia

• MOU with Yanchep Beach Joint 

Venture to collaborate on 

potential wave farm development 

of up to 20 megawatts

• Development of Protean™ WEC 

wave farm off the coast of Western 

Australia to potentially supply the 

community at Two Rocks 
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Targeted Next Steps 

Validate Protean™ 

as scalable 

power/water 

supply solution

 45kW pre-

commercial 

demonstration 

wave farm 

testing

Seek viable 

commercial 

partnerships

 Process 

underway 

Identify and 

secure additional 

deployment sites 

and customers

 Process 

underway

Build and install 

30 x 1.5kW buoy 

(45 kW) pre-

commercial 

demonstration 

wave farm off 

WA’s coast

 Process 

underway

1

2

3

4
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Growth Strategy

Complete an initial feasibility study based on results from the

pre-commercial demonstration wave farm and commission a

larger scale commercial Protean™ wave farm

Scale & 

Commercialise

Expand operations around Australia and globally by targeting

regional and remote islands, ports and coastal communities and

industry

Expand

Maximise penetration of the Protean™ WEC technology in

multiple market segments and geographies with strategic

alliance partners:

• Cal Poly*

• Yanchep Beach Joint Venture (land developers)

• Microgrid design and deployment partners

• Ports

• Government and military

• Oil companies

• Power industry companies

Partner

* California Polytechnic University At San Luis Obispo
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Early Commercialisation Strategy - Business Models

Design, Build, Deploy

By funding deployments 

up-front. the company will 

then receive the income 

generated from the energy 

and water produced 

Sell power and water

Operate and Maintain

Once the arrays are 

established and 

producing energy the 

asset could be sold, 

either to the customer or 

an infrastructure fund

Ongoing maintenance & 

support role

Stage One Stage Two

Prove technology in 

commercial setting

Capital efficient 

business model

Designed to scale fast

Licensing potential

Outcome
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Investment Proposition – Wave Energy Technology

• Renewable energy technology with unique IP − exclusive IP rights and international

patents based on over 10 years in development

• Significant market opportunity − wave energy industry estimated by The UK Carbon

Trust to be worth $50 billion by 2050

• Focused commercialisation strategy in large niche’s - initially targeting diesel

displacement for remote islands, coastal communities, ports and coastal industry

• Technology validation - through historical prototyping, independent reviews, testing

results. Leading U.S Wave Technology University, California Polytechnic (Cal Poly) has

selected Protean as part of a testing and evaluation program under the Stonehenge –

Cal Poly MOU

• Targeting sustainable energy production − aim is to provide a better way to convert

wave energy with significant cost saving potential for clients and users

• Strong leadership team - track record in wave energy, energy industry, electric and water

utilities, international business and corporate



26August 15

Stonehenge Korea Ltd (50/50 JV Company)
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50/50 Joint Venture (JV) in South Korea

• JV completed with Korean listed partner1 via 50% sale of Stonehenge’s Korean 

subsidiary for $2.5m listed scrip and $300k in year 1 placements – JV self funded

• Significant resources upgrade potential by testing 36,000m of core held at 

KIGAM2 – targeting much larger vanadium resource

• Aim to move vanadium/uranium project into feasibility stage

• Work to secure strategic partnerships with Korean customers

• Nuclear power industry

• Steel makers

• Vanadium redox battery manufacturers 

1 KORID (Korea Resources Investment & Development Inc.)
2 Subject to approval from Korea Institute of Geoscience and Mineral Resources
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South Korean Vanadium and Uranium Project

• Established Korean office/management 

and 50% ownership of Korean JV 

Company. 

• Largest uranium resource in Korea with 

67.0Mlbs grading 329ppm U3O8 at a 

cut-off of 200ppm U3O8 (JORC [2004])

• Maiden vanadium resource of 17.3Mlbs 

(95% indicated) grading 3,186ppm V2O5

at a cut-off of 2,000ppm V2O5

• Significant vanadium and uranium 

exploration targets 

• Significant potential upgrade of 

vanadium and uranium resources

• Predicted low processing Opex due to 

successful co-extraction of uranium and 

vanadium
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Contacts

Bruce Lane – Managing Director

T: + 61 8 9481 2276

Office Address

Level 3

89 St Georges Terrace

Perth 6000

Telephone: +61 8 9481 2277 

Fax: +61 8 9481 2355

Korean Office Address

c/o Stonehenge Korea

15th Floor, Kyobo Building, 

1 Jongno, Jongno-gu

Seoul 110-714, Korea

서울특별시종로구종로1 교보빌딩 15층

우편번호: 110-714

admin@stonehengemetals.com.au

www.stonehengemetals.com.au | www.proteanwaveenergy.com.au

Email:

Postal address: PO Box 7631, Cloisters Square, Perth 6850 

mailto:admin@stonehengemetals.com.au
http://www.stonehengemetals.com.au
http://www.proteanwaveenergy.com.au/
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Summary of Protean™ Acquisition Terms

• Option to acquire 100% of PEA now exercised:

− 60m SHE shares were issued at settlement of the Option 

− 60m SHE shares to be issued at completion of acquisition

− 120m performance shares issued at completion of acquisition

− $500k to be spent by May 2016  
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How The Protean™ WEC is Designed to Work

• The buoy is transported to site as a packed unit & then rafted up 

with other buoys before being towed out to the deployment site.

• Once at the deployment site the ballast tanks in the bottom 

ballast section are filled with water and the ballast descends 

to the sea floor – the buoy is then operational immediately

• The buoy moves in a predictable circular manner when waves pass;

• The counterweights move as the buoy moves, thereby 

continuously lengthening and shortening the mooring cables 

which, being hung over the pulleys, cause the pulleys to rotate;

• Shaft power‡ is created as the pulleys rotate. Each shaft converts the wave energy 

directly into a useful form;

• The pulleys rotate in both directions and the oscillations are internally rectified.

• In the case of the initial pre-commercial demonstration wave farm the buoys will 

generate compressed air which is consolidate at sea and brought to shore where it will 

drive a pneumatic motor which in turn will drive a generator.

‡ Shaft power is one of the most elementary means of power transmission & is 

easily integrated into a wide variety of commonly used generation means such 

as hydraulic or electric systems

This image is a stylised representation of the Protean WEC & does not 

accurately represent the actual equipment
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Most WEC’s − Where is the Cost?

Indicative levelised cost of energy components for WECs in early commercial farms

ProteanTM targets           

3 core cost saving opportunities

From the Carbon Trust Report “Accelerating Marine Energy” 

www.carbontrust.com/media/5675/ctc797.pdf

1. Operations and

maintenance

Grid connection

3. Installation
Power takeoff

Station keeping

2. Structure construction

http://www.carbontrust.com/media/5675/ctc797.pdf
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ProteanTM Intellectual Property

Six degrees of freedom

1. Up-down (heave) 

2. Back-and-forth (surge) 

3. Side-to side (sway)

4. Yaw

5. Pitch

6. Roll

• Converts energy 

from 5 degrees 

of freedom

• Ability to self 

adjust for tidal 

variations

• Novel Method 

for tuning device 

for max energy 

output

• Ability to tune to 

waves to 

optimise energy 

collection

• Establishes 

novel tension 

mooring system 

to convert wave 

energy

1st Patent family

Foundation IP

• Converts energy 

from 6 degrees 

of freedom

• Hydrodynamic 

energy 

conversion 

technology

2nd Patent family

Extensions to the 

Foundation IP

• Diver-less 

deployment & 

retrieval

• Integrated 

transportation

• No re-

engineering 

required for 

usage at any 

depth

• Integrated 

seabed mooring

• Automated 

deployment & 

retrieval 

technology

3rd Patent family

Additions to the 

Foundation IP

Prototype Tested 2008
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