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US Energy Landscape

Fossil Fuels

A Security- (FL ¢ appx 75¢ 80%imported)

A Economic (FI.c $26B in 2006 out of the state)

A Environmental

Alternative Fuelsg Including NucleakF|.¢ 16%)

Renewableg; e.g. Solar, Wind, HydropoweBio-fuels (Fl. ¢ <5%)

Floridag What about exploring renewables further
concentrating on local resource availabilitythe ocean?
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Ocean Currents o Of Global Interest

A Erellmlnary StUdy Suggegts % mean (2009&2010) kinetic energy flux density [kWIn?] for a depth of 50 m )
that various areas aroun I | | | | S
the world possess at least

0.5 kW/m? of kinetic energy i

density (flux).

The U.S. (Florida) has the 200
highest with approximately
2 kw/m?,
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The Florida Current

, The core of the

\ | Florida Current
1\ hasthe power of
a gale-force wind.

\ SNMREC 7

The DOEsponsored resource

assessment project at Georgia

Tech will further quantify this
potential.

dOWhat 6s t he

Oceanographic studies suggest that it
should be possible to generate as
much power as the Turkey Point
power plant, but without fuel or
nuclear waste.

Turkey Point is the largestuclear power
plant in Florida and the 8 largest in the U.S.
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Ocean Thermal Energy Potential

Ocean thermal energy conversion (OTEC) is
possible where the temperature difference
between oceansurface water and water at
depth exceeds abou20°Cto be economically
efficient. Research shows considerable

potential offshore. Such potential involves

much deeper cold water in

: : most locations, in the
Validated using 85 CTD transects Florida Straits it is as ,
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Thermal potential > 200GW total;
recoverability unknown E‘ﬁU
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Ocean Energy Industry - Technology
Maturity

OCEAN CURRENIojects vary in maturity, but all are TRL 4 or
less. No tests at relevant scales in relevant environment as of yet.

OTEC Technologies are more advanced.

Technology Readiness LevélRLS)

BaSC ) APPliE] gy OPerational
Deployment

Research Development

—— Demonstration

4 5 6

Discovery / Laboratory Open Water Commercial
Concept Definition Validation Validation Deployment
Proof of Test Facility System Demo &
Concept Validation Verification
E&U
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'SNINREEC

What are we?

US Dept. of Energy National Marine Renewable Center at
Florida Atlantic University

What are we about?

Leveraging research and test capabilities to understand:
Power potential of marine resources

Baseline environmental interdependencies

Missing regulatory and permitting information

Early stage technology gaps

Responsible energy extraction

Protocols and standards to increase safety and reliability

To To T To Po I Ix

Any other outstanding needs to help marine renewables become a

commercial reality
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Systems View - Interdependencies

Social
Systems
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SNMREC Major Programs

Scaled Testing Environmental Assessment

A Y, Scale Offshore Turbine Test Berth(s) A Sea Turtle and Marine Mammal

A Onshore 25kW Dynamometer Population Studies

A Experimental Researcfurbine A Acoustic Noise Measurement and

Technology R&D Prediction

A Prognostics and Health Monitoring A DeepwaterCoral Assessment

A Design, Modeling, and Analysis Tools Requlatory Framework

A Rotor Design, Construction, and Testing A 1tOCS BOEM Marine Renewable Lease

A Standards and Protocol Development A Examp|e Studies (Marine Spatia|

Energy Resource Analysis Planning, NEPA, Deployment

A Largescale Energy Extraction Modeling Procedures, Bottom Survey)

A Turbine Inflow Measurement Education and Outreach

A Turbulence Characterization and A High School Curriculum Development
Measurement A Stakeholder Outreach

A In situMeasurement and Analysis A Conferences and Workshops

A" Industry Collaboration
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We are Initially a single anchored deployment with
NO transmission capability

N

Will accommodate

negatively buoyant ocean

current units that produce

less than 100kW max power

T8 and less than 7 meter
diameter rotors.

CONFIGURATION

SNMREC
EXPERIMENTAL TURBINE
TEST CONFIGURATION

Mooring &
Telemetry
Buoy during
sea trials

Demonstration and validation of pre
prototype conceptswith 2" party
certification, in-place regulatory

framework, deployment assistance
E&U
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Mooring and Telemetry Buoy (MTB)

Based orsea trial resultsjncreased length,
draft, and reserve buoyancy tonprove
stability and survivability instorms

{ baw9/ a{dzNJFIOS

Repllcates NOMAD Buoy Design n/s— b

T l\ el

}  Jo A

Modified MTB on cradle wittballast
weight on stabilizer fin, anodesand rub
rail around deck
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Ocean Current Research Turbine (OCT)

20 kW max power, 10 ft.
diameter rotor,
negatively buoyant

Frame and ballast weights
after priming (below)

Bearing
housing
and Drive

Shatft (right) FﬁU
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