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JIIETPrOCcess for converting*Ocean™
il Energy.to, Electricity.is
ey similar to the conversion of
geoihermal Energy to Electricity
& except the temperature
~difference is less, just over 20
degrees Celsius rather than a
temperature difference of 80
degrees Celsius or more
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Video Downloadable from: http://www.offinf.com/otec_movie.htm

Off the Big Island of Hawaii

MiniOTEC
(1979)

50 kW CC-OTEC

Designed and Built by Lockheed




Nauru (1982)
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100 KW CC-OTEC

NAURU 40c

NAURU 25

Designed and built by Toshiba Corporation

210 KW'OC-OTEC Experimental Plant
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Project Manager Dr. Luis Vega with PICHTR (1993-1998)
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HiglNnterest Rates
6ts of Ofl
prices for Fossil Fuels and inaccurate
Uture projections of Oil prices.

s 'llack of accurate knowledge about the
current status of OTEC development. All
technical issues have been solved.

® Lack of funding
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-~ R The Gecratary of Enaray
g I’ E Washiastan, DO SnEsE
% January 13, 1985
The Hoporbic Al Gore

Presideat of e Semae
Washington, DC 20510

Dear Mr. President:

The Deparment of Energy is submitting this letser repart 1n response 10
sections 3 and 6 of the Ocean Thermal Energy Conversion Research,
Develppment, and Demonstration Act, 42 U.S.C.!W}m and 9005, These
" provisions requirc ancual updsting of the comprehe - program managy
lan aad the comprehensive eechaclogy Epp market 7
;ﬁ for the ocean thermal encrgy conversion techaclogy development prograsm.

In prior years, the rement of Energy reponed that & technical data base,
s@:wmmujmmmwmmumnmu
be falized, had been ',‘Monnsﬁumnﬂmhmk
thermal energy conversion sysiems. However, this ichnology bas yet 1o
uted in & commercial-scale power plant by industry. Unlike their approach for

prices caused the

1 = other renewable tschnologles, industry Jeaders have not shown a willingness 10
sandoni i i tial finsnck i thermal conversion,
Aﬁgmmr_t_lng and dlsc_ardlng of . :;nha::mwn;u;n::dr::::::xﬁa:i:m ~ nergy oo
the multi hundred million dollar commercial developmeat
data base without conversion ] i view of the above, the Adminisuration did ot proposs!funding for ocean

jvities i 995 budget request, nor
thermal encrgy conversion sctivides in the fiscal year I 0
did the Congress provide funding in the fiscal year 1995 appropriations. 1;3:95
Department of Energy has 19 activities for this wechnology for fiscal ywh
and has closed out the program. Accordingly. the Depaniment of Energy does
not plan on further yearly updates 1o the sbove plans.

to electronic media.

Sincerely,

oty

HizlR O'Lewy  ©

Ocean Thermal Energy Cenversion Reseurce

OTEC Resource Area Exceeds the Land Mass of the World
Could support >30,000 100 MW OTEC Units, >20%b of world energy use
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Each 100, MW OTEC Plant e

__._E-?_-o Base Load Electricity for 100,000 people

2 Proc Jees 800 Million kWh' of electricity per year
S 1_9' 123 million barrels of oil each year

- ;d'uces no Carbon Dioxide (avoiding the

BOEnEration ofi up to 800 thousand tons of CO2)

{€an be designed to co-produce 120 million liters
of fresh water per day

-~ ® Moves four cubic KM of high nutrient deep water
per year (1 square Kilometer 11.5 Meters deep
each day, enough to grow 70 Tons of shellfish
meat per day) costing ~$200 million per year at
the current pumping cost for NELHA in Hawaii.

ARt

- _"_"_' liien kWh' of electricity per year
__ploy 10’ operators for 24/7 operation

90,000 cubic meters of Deep Ocean Water
—— (DOW) per day*
~ ® Can be self-sustaining on operating expenses
based on sale of the electricity alone

® Could be designed to produce >2.4 million liters
of desalinated water per day

* Would cost ~ $4 million per year at the cost to pump water at NELHA,
the only deep water research center in the world.




ital Cost, $/KW (2006)

Hawaii 1,000 MW
Gulf Coast States use 75,000 MW over five islands
out of 329,000MW for the entire US &
>50 miles to cold water

Bahamas 500 MW

Over many islands

Puerto Rico 4,000
MW on one island

A Huge Potential Market
Even without the Pacific and Indian Oceans
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Jamaica
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Punta Tuna

THE BEST LOCATION IN THE WORLD
TO DEVELOP RENEWABLE ENERGY
FROM DEEP OCEAN WATER




Om‘Atolls In

T

http://www.oceandots.com

Average Price of Imported Crude

Oil (dollars/barrel)

T Puerto Rico loses $750 million 590
,L__ for each $10 increase per bbl of Oil -
Now $5.6 Billion Annual Loss /
£
/

Since 1999 QOil Prices have
increased by $75/barrel

Equivalent to a pay cut of
$2.30/hr for every worker
in Puerto Rico

T e
Meal Year
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Glehalizauen plus High Energy.and
aterial . Costs havesereated™™
aifficuli co__n_ditions

= l':dbbr Force Participation is only 47%
®-58% of children live below the Poverty Line
® Transfer Payments are in the tens of Billions of Dollars

* High Oil prices have exacerbated these problems
throughout the tropics

Econormc Problems: Caused lay 01l
willllntensify:

Peak Oil - The Growing Gap

o8 A 4% Global shortfall can produce over $160 a

barrel oil - National Commission on Energy Policy & Securing
America’s Future Energy. September 6, 2005

s Discovery

Consumption

Billiens of Barrals/Year

1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030

~
Frojected Discoveries
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acilities able to build the OTEC units

= strong and: stable financial, political and
econemic infrastructure with great tax benefits

® A Biotechnology capability that can revolutionize
microalgae & ocean based products

® Puerto Rico can readily become the World’s
“Center of Excellence for Ocean Thermal Energy”

Vany Criticall OTEC Elements,can

EHeat Exchangers
£= PUMpPS
= ®\/essel — commercial design & construction

® CW Pipes — commercially proven to 2 M
dia. Larger field tested but not in full size

* Moorings — same as for deepwater oil rigs
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s Roosevelt Roads 10 tailés
i, to Deep Water

Abandoned Sugar —— : . T
Cane Fields . _ ; ey : ;
2 paletices . miles to Deep Water

Qhlaie v
2

o Maunabo

o Emajagua

pe- » @ Faro de Punta Tuna
¥ 1.5 miles to Deep Water

Resources that could employ
thousands of People

“Google

l‘;-:i';ﬂrr 1&.‘0‘.‘:‘09_-!%" N bEMM?gm‘glpvaI?pllant Star';greﬁgmr;lﬁQ.ﬁlﬁlﬁggpped In 2003 Evealt 122311t

Vacant Building and
unused dock

©2007Europa W ologie: ”GOOSIQ‘

65150!01:255 W elevi0I Streaminal |111111111E100% Evealt. 68921t
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3000 ft long pier
42 ft deep

Roosevelt Roads

“Google”

Evealt. 58101t

Dry-dock at
Roosevelt Roads

1000 ft by 150 ft

Google”

Eve alt 2608 ft
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Source: Puerto Rico Department of Labor
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Deep Ocean Water can prowde the
foundatien.for an
..'-_-A!gae SoAgUacuUiture-lndustry.
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| Food products

& m Pharmaceuticals
o m Computer and elecironic products
MAIN IMPORTS PRODUCTS, 2006 2%

1 Eleclric al equipment

12% Medical equipment

mFood m Other products

W Petroleurn and coal

0)
m Basic chemicals B0%

W Pharmaceuticals

W Coamputer and slectronics
Tranap. equipment

m Other products/materals
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psed Micro algae produi

— !
There are estimated to be between
1 million and 10 million
ndiscovered algae in the oceans.
few have been characterized.

A Look Back a the US.
Deportment of Energy's
Adqquatic Species Prograny:

B SMEARGOED UNTIL 09:00 GMT TUESDA™ 11 DECZMIER 2007
10:07 CET, 01:00 78T, 02:00 CST. 0400 EST {2300 10 DEC HawAll

SHELL AND HR BIOPETROLEUM BUILD FACILITY TO GROW ALGAE FOR BIOFUEL

ISVYI134 SM3IN
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Biodiesel from Alose

Pors

Frogren Someur

Algae can produce up to 20
times the oil that can be
obtained from the highest
yielding land plants and

does not require fertile land.




_hhﬁ : . )
RIghOIl yielding indigenous algae; =

Used as feed for aquaculture in the
Immediate area, also processing
the seafood using OTEC produced
power

L Openrecean Algae-culture and Agua-
chiiteris possible. througheut thes
= Lropics

NENOEED high nutrient water from a |

OOV, OTEC Plant would cost $200

Many shallow areas in the Caribbean
and Pacific such as the < 30 m deep
8,000 sg KM Pedro Bank off Jamaica,
the thousands of km of shallows off
Cuba and the atolls of the Pacific would
keep the high nutrient discharge water
available to grow algae and sea food
from the Sun, just as occurs with
natural upwelling
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ALelis,can provide natural o
C

Bltainment

Mes@TEC
ISland Strategy

Slihe most effective path to Sustainable
Economic Growth for the Tropics

18



