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An Invaluable Guide for Ocean Energy Entrepreneurs

World over, awareness about and use of renewable energy sources are accelerating
at a rapid pace. While the contribution of renewable energy sources to world’s
energy consumption is very low currently (excluding large hydro), the scenario could
be very different in a few years from now.

Until recently, little serious exploration had been undertaken into exploiting ocean-
based energy sources — especially tidal and wave energy sources. Since 2002, there
has been a welcome change in this direction. A number of pioneering entrepreneurs
and companies have set out to prove that tidal and wave energy sources could be as
attractive as sources such as solar and wind. The marine energy sector has already
seen a number of technologies progressed to the point of commercial installation.
The rapid emergence of new machines, continuous development of more
established ones, and the wealth of on-going R&D leaves no real consensus over
which designs will ultimately emerge to produce electricity from the ocean most
efficiently and cheaply.

Starting with its insignificant contribution currently, estimates project that by 2015,
there is a possibility of having over 10-20 GW of ocean-based power generation
capacity. These could result in investments of over $15 billion. By 2025, forecasts
suggest ocean based renewable could contribute over 100 GW of installed capacity,
under favourable conditions and mandates.

This report was written with the objective of providing entrepreneurial people
worldwide information and insights on how they can benefit from the growth of
opportunities in tidal and wave energy.

While researching data and information for the report, we have to the extent
possible relied on authentic data sources. Where we were not able to find high
quality data sources, we have made suitable qualitative and quantitative
assumptions for arriving at the inferences and estimates. In some cases, readers will
find that data pertaining to the same aspect could differ from different information
sources — we have made sure that we have kept these differences in estimates to a
minimum.

We hope that this report enables you to take your first entrepreneurial steps in wave
and tidal energy.

This report has been published by Clixoo Solutions Pvt., Ltd (www.clixoo.com), a
company focused on providing sustainability-related services and solutions
worldwide. The report was last updated in May 2011.
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1. Introduction to Alternative & Renewable Energy

Wave and tidal are in the nascent stages of growth within the renewable energy
sources of energy in renewable energy industry, but given the long term
attractiveness of the industry, many businesses could find it an attractive segment.
This chapter provides a brief introduction to alternative energy and the place of
wave and tidal in the alternative energy framework.

Key Section

1.1 Introduction to Alternative & Renewable Energy

Sample Content: The Primary and Emerging Sources of Energy

The following are the primary and emerging sources of energy

ENERGY SOURCE

l

A 4

Renewable Energy

Solar

Wind

Hydro

Ocean

Hydrogen

Geothermal

Bio Based

Non Renewable
Energy

|

| Traditional

oil

Gas

Coal

;

Alternative

Nuclear

Tar Sands

Qil Shale

Gas Hydrates

This chapter provides an introduction and overview of the alternative

energy sources.
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2. Wave Energy

A variety of technologies have been proposed to capture the energy from waves.
Most of these technologies are customized, and many breakthrough technologies
are emerging. Hence, it is necessary for an entrepreneur to know the current
technologies that are commercially available worldwide. This chapter provides a
clear classification of wave energy technologies that are being commercially utilized
worldwide.

Key Sections

2.1 Introduction to Wave Energy

2.2 Wave Energy Technology
2.2.1 Oscillating Water Columns
2.2.2 Absorbers
2.2.3 Inverted Pendulum Devices
2.2.4 Overtopping Devices

2.3 Wave Energy Potential

Sample Content: Wave Energy Technology

With the substantial resource potential, a wide variety of methods for extracting
wave energy have been developed. The different devices and systems not only
employ different techniques for “capturing” the wave energy, but also employ a
large variety of different methods for converting it to electricity (i.e., the “power
take-off” system). Some previous studies have classified wave energy devices
according to their capture method (shape and method of front-end converter
movement). While useful, this classification is subject to limitations due to the large
diversity of wave energy device designs, some of which involve unique shapes and
mechanisms that do not fall into established categories. These factors tend to blur
the boundaries between categories when a large number of systems are considered.

In this report, ocean wave devices are classified based on the device location. Wave
technologies have been designed to be installed in, far offshore, near shore and
offshore locations.

Near shore devices: are deployed at moderate water depths (~20-25), at distances up
to ~500 m from the shore. They have nearly the same advantages as shoreline
devices, being at the same time exposed to higher power levels. Several point
absorber systems are near shore devices.

Offshore devices: exploit the more powerful wave regimes available in deep water (>
25 m depth). Far offshore devices are located much farther.
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The following are the wave energy technology types based on location:

e OWC (Oscillating Water Column) Systems
o OWC-0Onshore
o OWC - Near-shore
o OWC - Floating
e Absorber Systems
o Absorber — Point
o Absorber — Multi Point
o Absorber — Directional Float
e Inverted Pendulum Devices
e Overtopping Devices

This chapter gives an overview of wave energy: the technology and its

potential. Each and every technology is described briefly in this chapter.
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3. Tidal Energy

There are a number of technologies that can be used to generate power from the
tidal of an estuary, bay or river. However, very few tidal plants have actually been
built. These sites use different turbine technologies, and modern advances in turbine
technology may eventually see large amounts of power generated from the ocean.
This chapter provides the technology trends that are shaping the tidal energy
industry.

Key Sections

3.1 Introduction to Tidal Energy
3.2 Tidal Energy Technology
3.2.1 Tidal Barrages
3.2.2 Tidal Stream Systems
3.3.3 Tidal Lagoons
3.3 Tidal Energy Potential

Sample Topic: Tidal Energy Technology

Tidal power can be classified into three main types:

e Barrages make use of the potential energy in the difference in height (or
head) between high and low tides. Barrages are essentially dams across the
full width of a tidal estuary, and suffer from very high civil infrastructure
costs, a worldwide shortage of viable sites, and environmental issues.

o Tidal stream systems make use of the kinetic energy of moving water to
power turbines, in a similar way to windmills that use moving air. This
method is gaining in popularity because of the lower cost and lower
ecological impact compared to barrages.

o Tidal lagoons are similar to barrages, but can be constructed as self-
contained structures, not fully across an estuary, and are claimed to incur
much lower cost and impact overall. Furthermore they can be configured to
generate continuously which is not the case with barrages.

This chapter gives an overview of tidal energy: the technology and its

potential. Each and every technology is described briefly in this chapter.
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Sample Topic: Tidal Energy Potential

The following are some of the potential tidal sites with the highest tides (tide ranges)

in the world:
Highest Tides (Tide Ranges) of the Global Ocean
Country Site Tide Range (meters)
Canada Bay of Fundy 16.2
England Severn Estuary 14.5
France Port of Ganville 14.7
France La Rance 135
Argentina Puerto Rio Gallegos 13.3
Russia Bay of Mezen (White Sea) 10
Penzhinskaya Guba (Sea of

Russia Okhotsk) 13.4

Source: www.gcktechnology.com

Selection of location is critical for the tidal power, which generates power using three
different modes such as stream, barrage and lagoon. Some of the major location for

generating power for all the three methods are provided in this chapter.
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4, Status and Trends

Worldwide, the ocean energy systems are in various stages of development, such as
concept design, part scale, full scale, pre-commercial and commercial. Currently,
only a small percentage of the systems are at the commercial scale level of
development. Hence, it is necessary for an entrepreneur to understand the status of
the systems and their current and future markets. In this backdrop, this chapter was
prepared to provide statistics on the development stages of both the wave and tidal
industry. It also provides insights on global and regional market scenarios and the
key market players in these industries.

4.1 Classification of Ocean Energy Systems
4.1.1 Regional Development in Ocean Energy Conversion Systems
4.1.2 Different Development Stages of Ocean Energy Conversion Systems
4.1.3 Wave Energy Systems Based on Device Type
4.1.4 Tidal Stream Systems Based on Device Type
4.2 Market Forecasts
4.3 Ocean Energy Developments in Key Markets
4.3.1 Portugal
4.3.2 Denmark
4.3.3 United Kingdom
4.3.4 Ireland
43.5US.A
4.3.6 Canada
4.3.7 Mexico
4.3.8 Spain
4.3.9 ltaly
4.3.10 Australia
4.4 Market Players
4.4.1 Prominent Companies in Wave Energy
4.4.2 Prominent Companies in Tidal Energy
4.5 Other Ocean Energy Technologies

Sample Topic: Different Development Stages of Ocean Energy Conversion Systems

These ocean energy conversion systems or devices are at different level of
technology maturity categories, each representing a different stage of development.

The different stages of development are:

e Commercial: Technologies that have been operating on commercial basis for a
significant period of time.

¢ Pre-commercial: Systems that are claimed to be in such a level of advancement
where commercial deployment is reasonably expected within few years.

e Full-scale: Devices or concepts that have seen at least one full-cycle development
regardless of their scope of commercial production or present status of progress.
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e Part-scale (Sea): Technologies that are reported to have undergone tests in the sea
(Part of the full system or part-scale model of the prototype).

e Part-scale (Tank): Devices, concepts and prototypes that are in the research and
development phase undergoing tests in the laboratory environment.

e Concept Design: Systems that have attracted attention due to their unique and
promising features, which may or may not be realized in the future.

Forecast - Worldwide Installed Capacity by Generation Type
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Source: Pike research
Note: Tidal represents tidal stream technology.
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Sample Topic: Ocean Energy Developments in Key Markets

Around ten countries such as Portugal, Denmark, United Kingdom, Ireland, the USA,
Canada, Mexico, Spain, Italy and Australia are covered under this section. Each
country has enforced ocean energy policies, specific to wave and tidal to generate
power from these sources. Companies and organizations in these countries have also
signed up agreement with universities and other companies to carry our research
and development activities and few projects are being demonstrated practically. All
these information are explained in this chapter. Below is the sample data on R&D
funding scheme for wave and tidal projects in Ireland.

Ireland

Research and Development Funding Scheme for Industry-led Projects in Wave and
Tidal Technology (2007)

Feasibilit
Work Type y Research and Development Prototype
Stage Concept | Validation Model Lab Design Model Process Model Prototype
Industry
Project upto 45% upto 45% upto 45% upto 45% upto 40%
Collaborati | 3rdlevel | upto75% upto 75% upto upto 75% upto 75% upto N/A
on Project Industry | upto 45% 45% upto 45% 45% N/A
Typical
Duration 2 months 4 months 4 months 12 months 12 - 18 months
Indicative €100,000 - Indicative
Funding €15000 €30,000 - €45,000 €50,000 - €100,000 | €250,000 1000000
Examples Desk Full scale
of Work Study testing Grid
Type Patent/Pa Real Ocean connection
Undertake per Numerical Model Medium scale test testing Motions control
n Search Small scale Testing Survival Moorings control Optimisation
Asessment Expert Review Review and Negotiation

Source: IEA




Sample Topic: Prominent Companies in Tidal Energy

Worldwide many companies are entering into wave and tidal energy business. This
section gives and clear picture of the prominent companies that are into wave and
tidal energy business. The details of the companies includes

given below.

e Implementation Status

e Technology

o Installed capacity

e R&D status

e Future business collaboration

e Initial and planned investment etc.

Wave and Tidal Energy

Market potential and Business opportunities

A sample list of prominent companies that are involved in developing tidal energy is

Prominent Companies Developing Tidal Energy

Year

Company Name Technology Country  Started Status
BioPower Systems Oscillating Hydrofoil Australia 2006 Pre-pilot
Verdant Power Horizontal Axis Turbine u.s. 2000 Commercial
Neptune Renewable | Vertical Axis Venturi
Energy Turbine U.K. 2005 Prototype
Marine Current
Turbines Horizontal Axis Turbine U.K. 2000 Commercial
SMD Hydrovision Horizontal Axis Turbine U.K. 2003 Prototype

More companies are listed in the chapter. In addition, similar wave energy

companies are listed in the chapter.
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5. Wave and Tidal Energy Industry — Structure and Dynamics

Entrepreneurs who aspire to enter wave or tidal energy industry would wish to know
whether this nascent industry has the potential to grow in future, what the driving
forces behind the industry are, and the challenges to be faced once they enter the
industry. This chapter answers these questions. In addition, the structure of the
industry and the steps to set up ocean energy systems are explained through the

industry value chain.

Key Sections

5.1 Market Drivers
5.2 Market Challenges
5.2.1 Challenges in Ocean Energy Systems
5.2.2 Challenges Specific to Wave Energy Systems
5.2.3 Challenges Specific to Tidal Energy Systems
5.3 Value Chain of Ocean Energy Systems
5.3.1 Wave Energy Value Chain
5.3.2 Tidal Energy Value Chain

Sample Topic: Market Challenges

e Challenges in Ocean Energy Systems
o Long Development Timescales
o Grid Connection
o Lack of Performance Assessment Standards
e Challenges Specific to Wave Energy Systems
o High Cost
Variable Energy Supply
Limited Locations
Design Bottlenecks
Effects on Marine Life
Requirement of High-strength Device
o Technology Development
e Challenges Specific to Tidal Energy Systems
o High cost
o Effects on ecosystem
o Regional limitations
o Time limitations

o O O O O

Market challenges experienced in Ocean energy systems are:
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Sample Topic: Value Chain of Ocean Energy Systems

The value chain of ocean energy systems consists of a number of specific and distinct
steps from the identification and assessment of various prospective marine locations
to the transmission of electricity to a range of end-users.

5.3.1 Wave Energy Value Chain

Identification of Location

|

Environmental Impact
Assessment

|

Experimental Testing

}

Pilot Plant

}

Commercial Installation of the
Wave Energy Device
(buoys/floats, anchors and
turbines)

v

Commercial Installation of
Energy Transportation &
Distribution Cables and Wires

|

Electricity Generation

'

Maintenance of Wave Energy
Device
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6. Costs and Investments

Wave and tidal energy systems incur high capital costs, and their operational costs
are also significantly high. For wave and tidal energy to become widely used
renewable sources of energy, it is imperative that the capital costs are reduced
significantly. This chapter provides extensive details on the capital and operational
expenses of wave and tidal energy. It also provides costs and cost break-ups for the
various stages of the wave and tidal energy value chain and details for cost reduction
possibilities by scale and by time. Investment data (VC, PE) for wave and tidal energy
efforts are also provided.

Key Sections

6.1 Wave and Tidal Energy Systems Capital and O&M Costs
6.1.1 Capital Costs
e Capital Costs for Wave Energy
e Capital Costs for Tidal Energy
e Parameters that Affect Capital Costs
6.1.2 Operations & Maintenance Costs
e Tidal Energy O&M Costs
e Wave Energy O&M Costs
6.2 Levelized Costs for Wave and Tidal Energy
6.3 Developments towards Cost Reductions in Ocean Energy
6.3.1 Cost Reduction Possibilities for Wave Energy Converters
6.3.2 Cost Reduction Possibilities for Tidal Stream Energy Generators
6.4 Future Cost Predictions
6.4.1 Cost-resource Curves for Wave Energy
6.4.2 Cost-resource Curves for Tidal Stream Energy
6.4 Ocean Energy Investments
6.4.1 Investments in Wave Energy
6.4.2 Investments in Tidal Energy
6.5 Venture Capital Financing
e Prominent Investment Companies Active in Ocean Energy
Investments



Sample Topic: Capital Costs

Capital Costs for Tidal Energy

Wave and Tidal Energy
Market potential and Business opportunities

A Sample Capex Breakup Data for a 50 MW Tidal Stream Project

‘ Capex ($/kW) ‘ % of total

Power Conversion System 830 30
Structural Steel Elements 950 35
Subsea Cable Cost 55 2
Turbine Installation 550 20
Subsea Cable Installation 275 10
Onshore Electric Grid 90 3

Cost Centre ‘
Capital Cost

Structure Cost
Mechanical and Electrical Cost

Moorings
Installation

Grid Connection

Project Management

Total capex (5/Kw) 2750

Cost Centers and Cost Drivers for Wave Energy

Main Drivers ‘

Material Cost, Extreme loads
Rating of the machine (installed capacity)

Water depth, tidal range, tidal flow, storm
conditions and compliance

Type and availability of vessels required, distance
to port, time taken for installation and weather.

Power transmission level and distance to shore

Management, insurance and permissions

Operating Cost

Planned Maintenance

Unplanned Maintenance

Cost of replacement parts, component design
duty and known service intervals, time to
complete service, distance to port and weather

Cost of replacement parts and spares, weather
and cost of personnel and material standby

(Source: CarbonTrust, Cost Estimation Methodology, May 2006)
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Sample Topic: Developments towards Cost Reductions in Ocean Energy

Wave and Tidal Energy
Business opportunities

Cost reduction is one of the key determinants for the development of the ocean
energy systems. Future cost of wave and tidal stream energy could reduce with
increasing installed capacity and its implications for investment and support. Four
possible ways of reducing costs of energy are:

e Concept design developments

e Detailed design optimizations

e Economies of scale and

e Learning in production, construction, installation and O&M.

Based on these, future cost of wave and tidal power system are estimated.
Efforts towards cost reduction in ocean energy systems are also provided:

ETI announced technology project to significantly reduce subsea cable costs for
marine energy devices (Dec 2009)

A project which could considerably reduce the cost of cabling from offshore wave
and tidal farms to the shore has been announced by the Energy Technologies
Institute (ETI).

This 18 month project, costing £1.1 million and led by MacArtney, will develop an
11kV wet-mate connector, which will be tested and demonstrated under workshop
and real-sea conditions.

The connectors enable two power cables to be linked together. Currently, marine
device developers either use dry-mate connectors, which have to be lifted out of the
water and connected on a barge, or they use a 6.6kV wet-mate connector which is
not a high enough voltage rating for efficient transmission of maximum outputs from
devices back to shore.

The use of these higher voltage wet-mate connectors in future arrays is expected to
lead to considerably lower installation, operating and maintenance costs, and more
rapid deployment of marine energy arrays . They will enable the use of remotely
operated vehicles to perform electrical connections on the sea-bed instead of having
to deploy barges to perform these connections above the surface.

The increase in voltage rating to 11 kV could significantly reduce the capital costs
associated with offshore energy installations since higher voltage connectors allow
more power to be transmitted per cable.
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Prominent Investment Companies Active in Ocean Energy Investments

e Advent Ventures

e Venrock

e Wellington Partners

e Northzone Ventures

e Norsk Hydro Technology Ventures
e Aura Capital

o Sitra

e Martin Gibson

o Atlas Venture Capital

e Emerald Technology Ventures

e Merrill Lynch

e Quercus Trust/ David Gelbaum
e The Carbon Trust

o 3i

e Sigma Technology Group

e Sustainable Performance Group
e Tudor Group

e Vantania Holdings Limited

e Commons Capital

e Espirito Santo Ventures

e New Energy Fund

e KP Renewables plc (Kwik Power International)
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7. Case Studies and Business Opportunities

Analyzing real world case studies is a useful method to understand how the world
is approaching the opportunities in the wave and tidal energy industry. This
chapter provides extensive real life inputs through case studies. It also analyses the
opportunities in wave and tidal for the manufacturing, trade and service sectors.
Inputs on opportunities are provided for all segments and sub-segments of the
value chain.

Key Sections

7.1 Wave Energy Case Studies
7.2 Tidal Energy Case Studies
7.3 Wave and Tidal Energy Business Opportunities

Sample Topic: Wave Energy Case Studies

Shoreline Wave Energy - Limpet Device @ the Isle of Islay, Scotland (UK)

A 100 KW wave turbine operates at the Wavegen wave power plant on the island of
Islay in Scotland.Operated by Wavegen, the "Oscillating Water Column" technology
is a shore-based system that works by using the power of waves crashing into the
shore to force air through a turbine to generate electricity. Wavegen is a subsidiary
of Voith Siemens Hydro Power Generation, and has been generating grid-connected
power from its Land-Installed Marine Powered Energy Transformer (LIMPET) system
on Islay since the year 2000.

The Limpet unit on Islay has an inclined oscillating water column that couples with
the surge-dominated wave field adjacent to the shore. The water depth at the
entrance is typically 7 metres. The design of the air chamber is important to
maximise the capture of wave energy and its conversion to pneumatic power. The
turbines are carefully matched to the air chamber to maximise power output.

The performance has been optimised for annual average wave energy intensities of
between 15 and 25 kilowatts per metre. The water column feeds a pair of counter-
rotating turbines, each of which drives a 250-kilowatt generator, giving a maximum
output of 500 kilowatts. The Limpet’s design makes it easy to build and install. Its
low-profile design means that it has a limited impact on coastal landscapes or views

More such case studies from a different perspective as the following are also
provided in this report
¢ 30 years ago Whelan was a commercial diver working on North Sea oil and gas
installations and later opened a quayside hotel in Cobh near Cork has now returned
to the sea - to generate electricity from wave power
¢ The world's first commercial wave farm brings power ashore at Agucadoura, and
supplies 1,500 homes electricity grid system.
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Sample Topic: Wave and Tidal Energy Opportunities

The fact that the marine renewable sector is less well developed than other energy
industries presents companies with both opportunities and challenges. The lack of
an established industry structure can make entry into the market uncertain for
newcomers. However, this lack of structure also means that companies are
potentially more able to create and take opportunities than is possible in other parts
of the energy industry that are developed and more mature.

While the opportunities could indeed be operationally different, the fundamental
nature of the opportunities along the value chain is similar. Hence, the opportunities
for both wave and tidal energy are discussed under the same heading.

Opportunities exist in the following areas across the marine energy value chain:

R&D

Feasibility

Planning

Design

Manufacture

Installation

Operation and Maintenance
e Decommissioning

A wide range of companies are involved in the marine renewable sector. The figure
below shows the key segments of the sector - services that are needed for the
successful completion of a project range from insurance and finance, resource
assessments, environmental surveys, design, manufacture, offshore construction,
operation and decommissioning.




Ocean Energy Value Chain
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Decommissioning

Research & Feasibility Planning Design Manufacture Installation Operation
Development Assessment
Energy conversion Integrity
technology Geophysical |Project planning| Project design Moorings onshore assembly| management
Energy Floating/Offshore Performance
storage/Usage | oceanographic Permits Offshore design structure Cable laying evaluation
Mechanical Energy coupling
Prototype testing Heritage Insurance Design system Transportation |recovery and repair
Power
Hydrodynamic generation Offshore Reliability
Investment Environmental Finance design equipment construction management
Competing Electrical system| Power transmission Civil (onshore Structural
use Legal Design equipment engineering) monitoring
Financial Power purchase| Civil (onshore) Navigation/ Environmental Environmental
feasibility agreement design comms equipment monitoring monitoring

Different members of the supply chain are responsible for different parts of projects
depending on the type of project and its stage of development. Key classes of firms
that are involved in the supply chain include Legal firms, Financial firms, Insurance
firms, Marine Service firms, Technology Developers, Manufacturers, Test Facilities,

Control system
design

Control equipment

Energy storage
system

Onshore structures
construction

Resource assessment

equipment

Component testing
Component
verification

Source: Acton White Associates Inc, 2006

Project Developers, Installation Contractors, and Energy Majors/Utilities.

Offshore disassembly

transportation

Recycling/Waste
disposal

Refurbishment

Environmental
compliance
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8. Next Steps for Entrepreneurs Exploring the Wave and Tidal
Energy Industry

Entrepreneurs keen on investing in wave and tidal energy will benefit enormously
from the experiences of those who had entered this field earlier. Learning from the
successes and mistakes of the pioneers will prove extremely useful both in
adopting the right strategy and in avoiding costly mistakes. This chapter provides
critical suggestions on the steps to be followed and the mistakes to be avoided for
those entering these industries.

Key Sections

8.1 Tips & Suggestions
8.2 Mistakes to be Avoided

Sample Topic: Tips & Suggestions

Calculate the Risks

e Though wave and tidal energy have potential to supply the world with electricity,
most of the projects are in development stage. Tidal and wave energy technologies
are not quite market ready yet. So, make sure you understand the technology and
evaluate the competing technologies and the risks you are taking before starting a
business.

¢ In addition, developing wave and tidal energy depends on the excellent wave and
tidal resources that exist around the coastline; the market mechanisms and funding
in place.

Evaluate Your Strengths

e Marine renewable sector is less well developed than other energy industries. The
industry lacks an established industry structure. Hence, understanding the industry
and evaluating your strength that suits the industry is important. Evaluate yourself
and your talents — are you someone who would like to run a manufacturing factory?
Are you someone who would like supply manufactured items with national and
international markets? Or are you someone with more creative and design skills
related to ocean renewable energy projects including overall project design and
management, offshore structures, mechanical systems? Each of these different skill
sets could have different opportunities in the wave and tidal energy industry that are
just right for them.

¢ |n addition, some areas in value chain sector such as operational requirements are
similar to those for offshore oil and gas projects. If you are already in to oil and gas
business projects, you can think of extending your business services to wave and
tidal.




Wave and Tidal Energy
Market potential and Business opportunities

9. Useful Web Resources for an Entrepreneurs

There are a number of online resources that an entrepreneur can use to
understand the wave and tidal industry better and be continuously updated. This
chapter provides many such useful ocean-energy related online resources for
reference and updates. The list includes online news sites, forums and more.

Key Sections

9.1 Wave & Tidal Energy Web Resources
9.2 Other Alternative & Renewable Energy Web Resources
9.2.1 News Sites
9.2.2 Blogs
9.2.3 Forums
9.2.4 Portals & Guides

Sample Topic: Wave & Tidal Energy Web Resources

Alternative Energy Planet http://002d9cf.netsolhost.com/

Tidal Today http://social.tidaltoday.com

Oregon Wave Energy http://www.oregonwave.org

Wave energy efforts http://cesenet.org/documents/wave country notes.pdf
worldwide

Wave Energy Today http://waveenergytoday.com/

Wave Energy Centre http://www.wavec.org/

Ocean wave energy http://ocsenergy.anl.gov/guide/wave/index.cfm



http://002d9cf.netsolhost.com/
http://social.tidaltoday.com/
http://www.oregonwave.org/
http://cesenet.org/documents/wave_country_notes.pdf
http://waveenergytoday.com/
http://www.wavec.org/
http://ocsenergy.anl.gov/guide/wave/index.cfm
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10. Associations for Wave and Tidal Energy

For entrepreneurs wishing to explore the ocean energy industry,

industry

associations are a useful starting point that will enable them to have a better
understanding of the industry as well as provide them with useful business contacts.

This chapter provides the prominent associations for wave and tidal energy

industries.

Sample Topic: USA

Name of the Apex
Body

Address

Telephone Number

Email
ID/Website

OREC (Ocean
Renewable Energy
Coalition) USA

Sean O’Neill, President
(301-869-3790)Carolyn
Elefant, General Counsel,
Legislative/Regulatory
Affairs (202-297-6100)

http://www.ocea
nrenewable.com

EERE - Energy
Efficiency and
Renewable Energy

U.S. Department of Energy
1000 Independence Ave., SW
Washington, DC 20585

1-202-586-5000 (Main
Switchboard)
National Phone Directory

http://www.eere
.energy.gov

NRC Institute for
Ocean Technology
(NRC-10T)

1200 Montreal Road, Bldg. M-58
Ottawa, Ontario
Canada K1A OR6

613- 993-9101

http://www.nrc-
cnre.ge.ca

Institute of Ocean
Energy, Saga
University (IOES)

1-48,Kubara-aza,Hirao,Yamashiro
machi Imari shi, Saga,Japan,849-
4256 Institute of Ocean Energy
.Saga University

+81-955-20-2190

http://www.ioes.
saga-
u.ac.jp/english/in
dex_e.html

Universidad
Nacional
Auténoma de
México

Universidad 3000
Ciudad Universitaria, 04510
Distrito Federal, Mexico

+01- 55- 5550 -1846

http://www.una
m.mx



http://www.nrc-cnrc.gc.ca/
http://www.nrc-cnrc.gc.ca/
http://www.ioes.saga-u.ac.jp/english/index_e.html
http://www.ioes.saga-u.ac.jp/english/index_e.html
http://www.ioes.saga-u.ac.jp/english/index_e.html
http://www.ioes.saga-u.ac.jp/english/index_e.html
http://www.unam.mx/
http://www.unam.mx/
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Price of the Report
The price of the Wave and Tidal Energy Report is US $1000.
Purchasing Using Credit Card

The report can be purchased using credit card. Use the following link for the same:
http://www.altprofits.com/ref/report/ocean/purchase.html

Purchasing via Bank Wire Transfer

If you wish to purchase the report by bank wire transfer, please send a note to Sumukhi
Sreevatsan — sumukhi@clixoo.com



http://www.altprofits.com/ref/report/ocean/purchase.html
mailto:sumukhi@clixoo.com

