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I N N O V A T E   I t  C a m e  F r o m  t h e  D e e p B y  D a v I D  F e r r I s

For nearly 25 years, Ted Johnson has waited for 
the world to wake up to the opportunity of using cold 
water from the deep seas to make cheap electricity. 
now the goal is tantalizingly close. 

Johnson got his introduction to ocean thermal  
energy conversion (oTeC) in the late 1980s, when Lockheed Martin hired 
him to direct its ocean ventures. He was captivated by oTeC’s promise of 
supplying two things that islands often lack: fuel and water. 

Tropical oceans geT balmy warm on the surface, as any sunburned vaca-
tioner can attest. But sink a half mile below and the water is a frigid 39 degrees 
Fahrenheit. The gap between these temperatures can be used to produce a form 
of renewable power known as ocean thermal energy conversion, or oTec. water 
from deep offshore (a) can be used to generate electricity (b, c) and for other 
“cool” purposes (D) before being returned (e).

E The cold seawater, warmed several degrees by its land journey, is injecTeD 
back inTo The ocean at a depth where the surrounding water is the same 

temperature. neglecting this step could lead to algae blooms.

C electricity generated from oTeC can 
be used to light a city. on parched 

islands, it can also be used to DesalinaTe 
seawaTer—preferably that deep cold 
water, which often requires less electricity 
to be turned into much-needed freshwater.

B The warm water is circulated through a heaT exchanger 
alongside liquid ammonia, a process that vaporizes the 

chemical. The ammonia steam flows through a turbine, which 
spins a generator to create electricity. The vapor then heads  
into another exchanger, where it is cooled by the cold water 
pumped from the deep. The ammonia condenses back into 
liquid, and the loop starts again. 

a colD waTer from a depth of 3,000 feet or more  
is pumped to the surface through a large pipe. Mean-

while, another pipe sucks up warm surFace waTer.

D Frigid water comes in surprisingly handy on a tropical 
isle. it can be used for seawaTer DisTricT cooling, 

in which water is piped through the floors and walls of build-
ings to dramatically lower the need for air-conditioning. 

Piped through soil, it can permit TemperaTe-zone 
agriculTure. 

with environmental safety in mind, it can be used for mari-
culTure and aquaculTure, enabling farmers to raise  
in tanks species like salmon, oysters, shrimp, and kelp, which 
would otherwise have to be shipped from colder climes. 

And one day it may allow the large-scale creaTion oF 
hyDrogen.

in 1979, when the Arab oil embargo sent gas prices skyward and the 
Carter administration was throwing money at alternative-energy research, 
Lockheed built an experimental oTeC plant off the coast of Hawaii. Hopes 
were high, and indeed the plant worked flawlessly during its three-month 
trial run. A decade later, several companies built another one onshore that 
produced 250 kilowatts, five times as much electricity as the first plant.

But then oil got cheap again, and the world yawned. “i kept a candle 
in the window,” Johnson says of his faith in the technology during the 

Deep Thinker
following two decades. Unsatisfied with the pace of development at 
Lockheed, he jumped ship in 2011 and joined ocean Thermal energy 
Corporation, where he serves as senior vice president. Last september, 
the company reached a tentative agreement with the Bahamas to build 
a pair of 10-megawatt oTeC plants. scheduled to be completed in 2014, 
they will be the world’s first commercial-scale oTeC facilities. 

Prospects for deep ocean power have improved drastically since the 
1970s. Pipes and turbines have become much cheaper, and island leaders, 

drawn by the prospect of self-sufficiency and worried about spikes in oil 
prices and rising sea levels from climate change, are showing interest. 
Johnson is in talks with several Caribbean, African, and Pacific nations, 
as well as the U.s. navy—which wants a gigawatt of renewable power 
for its bases by 2020. 

“when we flip the switch on this plant in the Bahamas, the world has 
changed,” Johnson says in the flat tones of his native illinois. “At 68, i’m 
just starting what i want to do.”
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