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Overview

As part of the San Diego Regional Renewable Energy Working Group’s research project, a screen of the state-of-the-art in ocean renewable technology was conducted.  Technologies involving both thermal and mechanical means of harnessing the ocean’s energy were examined. 

Existing Technologies

· Tidal Power

· Wave Power

· Thermal Energy Conversion

· Ocean Currents

· Ocean Winds

· Salinity Gradients

According to CEC, National Renewable Energy Lab, and DOE Office of Energy Efficiency and Renewable Energy information, Tidal Power, Wave Power and Thermal Energy Conversion technologies are the “most developed”.  Here is some more detail on those.

Tidal Power

Tidal turbines can be either on a horizontal or vertical axis and can capture energy form the tides both ebbing and surging.  The water rushing through the turbines spin generators to generate electricity.  Rule of thumb is that a 15’ minimum tide is required to make this technology practical.  These have been tested on a small scale in the U.K., Norway, and in Canada.  Alaska and Maine are the best locations in the USA.
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Wave Power

Estimates are that 7-17 MW of capacity is available per mile of coastline at ideal locations.  Coastal California has potential but mainly in Northern California.  There are three different machines to capture wave energy:

· Floats or Pitching Devices

· Oscillating Water Columns

· Wave Surge or Focusing Devices

All use the wave motion to compress air or move water through a turbine to spin a generator to make electricity.  Wave power in deep water is 3-8 times the power of coastal sites, but the cost of electrical transmission for deep water is usually prohibitive.

Ocean Thermal Conversion

This technology capitalizes on the temperatures between the ocean surface and that of deep water, particularly in the tropics.  Warm surface water is used to flash a refrigerant (or the seawater itself under vacuum) and pass the vapor through a turbine to spin a generator.  In most cases a long run of pipe is required to bring the cold water in from deep reaches of the ocean to the processing operation.

Level of Research Activity

CEC offers information on these ocean energy technologies but indicates no ongoing or planned research activity.  The National Renewable Energy Lab (DOE) states that they no longer perform research in ocean thermal or ocean mechanical energy technologies.  The only significant research in these areas appears to be in Europe. 

Cost

The installation cost of these systems are highly speculative at this time, ranging anywhere from $3,000 - $10,000/kW.  Of course, cost is a secondary issue at this point until early prototypes can be successfully demonstrated in a very rugged ocean environment.
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Conclusions

Ocean energy technology appears to be in its very early stages, and not anywhere near commercialization.  It should be considered a long-term abstract potential renewable energy source.  It is also very localized as far as economic sites for deployment.  Permitting would be very difficult (as stated on the CEC website) because of concerns over impact on sea life, potential interference with nautical traffic, and the aesthetics issue.  We will continue monitoring the progress of this very unique renewable energy resource.

