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 Offshore:  OTEC production occurs offshore. Land resources are not needed other than for on-shore 
landing. OTEC is not competing for other vital resources such as food and fresh water. 

 Low Risk:  Conventional Closed Cycle OTEC is a low-risk.  

The problem with this remarkable renewable energy is cost. At present, OTEC plants can be built that will be 
economically attractive to Hawaii, Puerto Rico and Guam (at electrical rates just above twenty cents per kWh 
range without energy credits). Makai Ocean Engineering performed a study for Office of Naval Research looking 
at an offshore OTEC industry providing energy to the continental US via ammonia as an energy carrier. These 
future OTEC prices are slightly high, but close to competing with other renewables and with overlapping margins 
of error.  

The winners:  Island communities, U. S. Department of Defense (who have been strong supporters of OTEC and 
want smaller OTEC plants for base locations), and the U.S. Public. A mature and well developed OTEC industry 
(which will exist after building dozens of OTEC plants just to provide the US tropical islands) is a tremendous 
backup technology, as the US is backing into an energy corner and becomes more dependent upon nuclear and 
clean coal to fulfill our non-oil needs. Those technologies come with enormous environmental risk. Biomass, 
Wind and Solar can in some instances provide lower cost energy, but these are limited in the total quantity of 
energy delivered. Having OTEC as a viable and cost competitive alternative would be a very healthy position for 
the US. 

Recent Developments 

Since 2008, increased energy prices, environmental concerns, and new Department of the Navy energy policy led 
to government and commercial support to improve key OTEC technologies. Concurrently, Makai Ocean 
Engineering and Lockheed Martin rekindled their earlier OTEC support from the 1970’s, and directed internal 
R&D resources to create an OTEC technology development team. 

 Lockheed invented a unique fiberglass cold water pipe fabrication technology, which led to a cooperatively 
funded Department of Energy project. 

 Naval Facilities Engineering Command (NAVFAC) conducted a competitive bid during 2009 for companies 
to develop OTEC plant designs intended for tropical naval bases. Makai and Lockheed Martin won this 
project and have been refining designs to meet NAVFAC requirements. 

 The Office of Naval Research (ONR) and NAVFAC have jointly funded construction of a new OTEC Heat 
Exchanger Test Facility. Makai Ocean Engineering is the designer and contractor for this facility, and will 
conduct performance and corrosion testing of several heat exchanger designs being built by several different 
firms. This effort is also being supported by the State of Hawaii. 

   



Makai’s Involvment in OTEC-Related Research 

Makai has a long and intense involvement with OTEC. The table below shows OTEC projects spanning 30 years 
dating back to the first net power producing OTEC plant in 1979 with Lockheed Martin and the State of Hawaii.  

 

   

OTEC Projects Makai's Involvement Year Funding Source

1 Pilot Plant Design
OTEC process design, cold water 

pipe, component testing 
2009-11 NAVFAC/Lockheed Martin

2
Development of Hydrodynamic and 

Biochemical Models for Plume 
Analysis from OTEC Plants

Prime, numerical oceanographic 
plume model 

2009-11
Center of Excellence for Research in Ocean 

Science & Department of Energy

3
Corrosion and Performance Testing 

of OTEC Heat Exchangers

Prime, design and built test facilities 
for OTEC HX and develop new HX 

Concepts
2009-11

Hawaii Natural Energy Institute & Office of 
Naval Research, Naval Facilities Engineering 
Command & Hawaii Technology Development 

Venture

4 Development of Mist Lift OTEC
Prime,  computer modeling of mist lift 

dynamics as applied to a 100MW 
OTEC plant

2009 Department of Energy

5 OTEC Cable to Shore
Prime, define power cable installation 

and deployment requirements.
2009 Department of Energy

6 100MW Plant Design
OTEC Module Design, cold water pipe 

handling, overall configuration
2009 Lockheed Martin

7
Guam OTEC Feasibility; Roadmap 

to Commercialization

Prime, evaluate onshore and offshore 
OTEC and develop costs and 

commercialization plan
2009 Office of Naval Research

8 10MW Pilot Plant Design
CWP, Platform, HX, Thermal Cycle 

designs
2008 Lockheed Martin

9 OTEC Feasibility Evaluation Cold Water Pipe assessment 2007 Lockheed Martin

10
Evaluation of floating OTEC for 
Future Hydrogen Production

Thermodynamic model, plantship 
motions, CWP structure & cost 

estimate, system integration
2005-8 Office of Naval Research

11 Diego Garcia Plant Design, 7 MW
Design pipelines, mooring, shore 

connections
2006 OCEES Intl.

12
Deep Ocean Water Application 

Facility (DOWAF)
Feasibility Study for Land-Based 

OTEC & Desalination Plants
2004 Marc M Siah & Associates

13
Systems Optimization for an 

Integrated Ocean Thermal Energy 
Conversion (OTEC) Plant

Wrote software to technically & 
economically combine diverse deep 

ocean water applications
2003 Office of Naval Research

14 1MW Floating OTEC Plant (India)
Conceptual Design of Cold Water 

Pipe & Mooring
1999 National Institute of Ocean Technology

15
50kW OTEC Closed Cycle Heat 

Exchanger Test Facility
Design, Construction Management, 

Operational Testing & Analysis
1995-9

Defense Advanced Projects Agency / Center 
of Excellence for Research in Ocean Science / 

Algoods

16 Coldwater Pipes (12"/18"/40"/55") 
Plan, Survey, Design & Construction 

Management
1980-2000 Natual Energy Laboratory of Hawaii Authority

17
Down-The-Slope 8' Diameter Pipe 

Test
Design, Construction Management & 

Data Analyses
1986

Department of Energy
Hawaiian Dredging & Construction Co.

18
Barge Suspended 8' Diameter Cold 

Water Pipe
Design of Mooring, Deployment, 

Gimbal & Platform
1983

Department of Energy
Hawaiian Dredging & Construction Co.

19
OTEC-1 Floating Heat Exchanger 

Test Facility
Environmental Monitoring 1981 Department of Energy

20 Mini OTEC 50kW Floating Plant
Design and Construction 

Management of Cold Water Pipe, 
Mooring & Platform

1978-1979

State of Hawaii
Lockheed Missiles and Space Company

Alfa Laval Thermal
Dillingham Corporation

MAKAI'S INVOLVEMENT IN OTEC-RELATED PROJECTS

*Prime = prime contractor
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