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MARINE HYDROKINETIC ENERGY

Global potential  

Form  
Annual 

generation  

Tidal energy >300 TWh  

Marine current power >800 TWh  

Osmotic power Salinity gradient 2,000 TWh  

Ocean thermal energy Thermal gradient 10,000 TWh  

Wave energy 8,000ï80,000 TWh  

Source: IEA-OES, Annual Report 2007
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How Much Energy is Available from Marine Renewable Resources?



MHE  North Carolina Western Boundry Current -
Part of the 

Coastal Studies Institute 
Renewable Ocean Energy Program
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Extensive Observations and Modeling:

This work gives us information on the potential of offshore energy 



Extensive Ocean 

Observations
Jennetteôs Pier:  Wave energy test site

Waverider Buoy: Real time wave measurements

CODAR HF Radar Sites: Long distance ocean 

surface current measurements

WERA HF Radar Sites: High resolution ocean 

surface current measurements

Moored 150 kHz ADCP: Long-term full water 

column ocean current measurements 

Moored 300 kHz ADCP: Long-term full water 

column ocean current measurements

RV Neil Armstrong Transects: Benthic mapping, 

several ocean/atmospheric measurements

METS Buoy

Glider Paths

North 
Carolina





Expanding Observing Capabilities



Innovative System Components

o A Hermetically Sealed Magnetically Geared MHK Generator and NC Manufacturing for 
Source Laminated Steel Parts for Use in Magnetic Gear Assembly

o Tethered Co-axil Turbines for Hydrokinetic Energy Harvesting

Gears, Controls, and Interfaces
NC State Research 


