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RENEWABLE OCEAN ENERGY
PROGRAM

WHO WE ARE

Based at the Coastal Studies Institute (CSI), the North Carolina Renewable Ocean Energy Program (NCROEP) advances
inter-disciplinary marine energy solutions across UNC System partner colleges of engineering at NC State University, UNC
Charlotte, and NC A&T University.

NCROEP MISSION

Use renewable ocean energy wisely to effectively and economically power North Carolina's Blue Economy and in the process create
jobs and economic opportunities.

NCROEP VISION

North Carolina is a recognized leader in marine renewable energy design, development, and deployment solutions.

coastalstudiesinstitute.org/ncroep
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: What is the NCROEP"
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NC leglslauon provides fundmg to:
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e conduct research to conceptualize, design, construct,
operate and market new and inovative technologies

® usc renewable ocean energy wisely to effectively and
economically fulfill part of the energy needs of the State
and 1n the process create jobs and economic opportunities
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NCROEP Current Federal Fundlng to NC ~$5M
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Atlantic Marine Energy Center: DOE

Waves To Water: DOE/NREL

Energy Transitions Initiative Partnership Project : DOE/NREL

Device Design and Robust Periodic Motion Control of an Ocean Kite
System for Hydrokinetic Energy Harvesting: DOE

Manta Ray: DARPA

Model Validation and Site Characterization for Early Deployment Marine
Hydrokinetic Sites and Wave Classification Scheme: DOE/NREL
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NC: Atlantic Marine Energy Center

Overview Jennette's Pier Microgrid Magnetic Gears Ocean Kite
Wave Energy Test Facility

Shallow water,
high flow

Flow
direction

. High-tension spool-out
s By generation)

Magnetic gears provide non-contact
The FREEDM Green Energy Hub Testbed is a transmission of torque that leads to:

portabl i ircui i Device Design and Robust Periodic Motion
nmtegh%mlgomveggetrm ?net::rra%:::\ and + Inherent overload protection Control of an Ocean Kite for Hydrokinetic

OPEN OPEN OPEN

Tethered Coaxial Turbines

Factors in stakeholder and public
OPEN
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Jennette's Pier Wave Energy Test Center
Nag's Head, North Carolina
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CONTEST I CLOSED

Propose a Wave
Powered System
,000 Cash Prize Pool)

| CONTEST Il CLOSED

Develop Detailed
V' Plan and Model

00,000 Cash Prize Pool)

)T Design for
U Testing

inners ($800,000 rize Pool)

[]Deployment Area CONTEST I

Deployment Area Size: 50m x 50m H Demonstrate Working
Distance from Pier: ~50 m | |l &= Principles
Distance from Shore: ~200 m Up to 10 Winners ($500,000 Cash Prize Pool)
April Average 100m Wind Speed: 9.5 m/s
April Prevailing Wind Direction: 200 deg. 7‘
" B CONTEST X
o $3.3 million in prizes Test & Demonstrate
in the Ocean

(] CSI Hosting Final DRINK Phase Grand Prize up to $500,000; and individual Metrics Prizes up to $500,000

i - April ‘22
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S Energy Transition Initiative Partnership: ETIP
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Nags Head, North Carolina - Nags Head is extremely
vulnerable to severe weather events and long-term,
rising trends in global sea level. To build up their
resilience and prevent future disasters, Nags Head will
explore various renewable energy and energy efficiency
deployments and work toward securing 48 to 72 hours of
backup generation for vital facilities used by first
responders.

* Coastal Studies Institute
(Outer Banks, NC)

Ocracoke Island, North Carolina - Ocracoke is
planning for an electrified future and is exploring
electrifying the ferry fleet, which residents are
dependent on for transportation to the mainland. ETIPP
will analyze the additional grid infrastructure needs that
come with an all-electric ferry fleet, and how Ocracoke
can best prepare for this future.

e Office of ENERGY EFFICIENCY [l v 25 s mem v ‘ office of ENERGY EFFICIENCY
ENERGY | & ReENEWABLE ENERGY ENERGY | & RENEWABLE ENERGY
WATER POWER TECHNOLOGIES OFFICE SOLAR ENERGY TECHNOLOGIES OFFICE
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Device Design and Robust Periodic Motion Control of an
Ocean Kite System for Hydrokinetic Energy Harvesting
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Shallow water, ' N c STATE
high flow [ - | UNIVERSITY
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Flow ’ Tether

direction

AUV

Deep water, High-tension spool-out
low flow Anchor a

line , (significant energy generation)

" Low-tension spool-in
ENERGY | 9iceor Eneroy erriciency (modest energy expenditure)

WATER POWER TECHNOLOGIES OFFICE
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- Manta Ray Program:
\ Defense Advanced Research Pl‘Oj ect Agency

" low Spd 10/

NC STATE
UNIVERSITY
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Model Validation and Site Characterlzatlon for Early Deployment E
Marine Hydrokmetlc Sites and Wave Classification Scheme: DOE/NREL ‘
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CDIP# 250 Wave
Data Available at:

icts/?stn=250p1
- EapE
US A .q‘ll-
rmy Corps
of Engineers. %
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https://cdip.ucsd.edu/m/produ
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35°15.554' N
75°17.167° W

NOTICE

New wave buoy ~13 miles east of Buxton, NC
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& RENEWABLE ENERGY

Marlne Energy Colleglate COmpetltlon WATER POWER TECHNOLOGIES OFFICE

the BLUE ECONOMY

Manne Energy
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