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Schematic Description of OTEC
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Tropical regions all over the globe
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History
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1970's energy crisis

Due to Arab embargo, oil prices increased steeply, driving world into
recession

President Carter called for energy independence for U.S. (“Moral Equivalent
of War”)

Federal government provided funds for OTEC research

Significant amount of work done by Lockheed, Johns Hopkins APL, Argonne
National Laboratory and UPR Mayaquez

Proposals for a demonstration system were requested by the Department of
Energy.

The Puerto Rico Electric Power Authority (PREPA) wa s among the proposers
and conducted several detailed studies on the feasi bility of OTEC.
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<@ Proposed OTEC Punta
== T1una Pilot Plant
J. Marina and F. Perez, Puerto
Rico Electric Power Authority, San

Juan, PR

AIAA 2nd Terrestrial Energy
Systems Conference
December 1-3, 1981/Colorado Springs, Colorado

Never funded by US DOE
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Multiple experiments on configuration, materials, e tc.
Many conducted by UPR Mayaguez
R&D and several system designs funded

Mini-OTEC: an initial prototype system was built by a consortium of

private companies using government funds in Hawaii in 1979.

First time that net production of electric power wa s demonstrated.
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MInIOTEC
(1979)

50 kW CC-OTEC




e Built in 1980 by DOE

*Test site for closed-cycle OTEC heat exchangers installed
on board a converted U.S. Navy tanker.

*Test results identified methods for designing commercial-
scale heat exchangers

*Demonstrated that OTEC systems can operate from slowly
moving ships

*New design for suspended cold-water pipes was validated at
that test site.

Drs. Luis Vega and CB Panchal were key team members.



50 kW CC-OTEC (NH;) Test Apparatus

Source: Vega, 1999



210 kW OC-OTEC Experimental Plant

Vega: 1993



Production of potable water (Vega 1994-98)



Japanese plant at Republic of Nauru
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Seawater Systems
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Design by Dr. Luis A. Vega
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What happened?
Why OTEC is not in use today?

Cost of oil dropped back to $10/bbl in 1990’s
Reagan administration favored nuclear power
Efforts depended on government funding

Federal government (and other nations) stopped most
funding for OTEC research in 1990’s.

Global warming not a major concern until much later
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Why now?
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OIA Strategy for Commercialization

1. Use results of research conducted during 1970’s to date.

2. Base design on commercially available equipment and
manufacturing capabilities. No need to re-invent th e wheel

3. Financial strategy based on private funds. No need for Federal
grants or local government investment. All required IS
willingness to use the power to be produced

4.  Take advantage of unigue conditions available in Pu  erto Rico:

Proximity to deep water

Highly developed society with need for power
Island is covered by electrical transmission grid
Highly educated and sophisticated workforce

Incentives for industrial development

5. Puerto Rico as base for exporting OTEC technology
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