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J. Hilbert Anderson (left) and Robert J. Nicholson il of Sea Solar Power hope to use tropical seas as huge solar collectors.

A NEW KIND OF WATER POWER

By John H. Gormley Jr.
SUN Staff Carrespondent
York, Pa.
Hilbert Anderson Isaqyuiet,
undemonstrauve engineer
who has spent mest of his
79 years unobtrusively de-
> signing arcane machinery
such as turbines. compressors and heat €X-
changers.
His thinning hair and bushy eyebrows
flecked with gray glvc him a grandfatherly

aspect. the look of someone past trying to
change the world. Nothing could berﬁjr‘%her

fmm the truth.

This “Uttle old man from York,* as one of
his associates cails him, believes he kon
the vergeof giving birth to a technology that
will tap an almost inexhaustible supply of

:heap. non-palluting power.

He hopes to se¢ his company. Sea Solar
Power. bulld a fleet of seagoing power
plants that wlll use the troplcal ssas as
huge solar collectors. The floating power
plants would explalt the temperature differ-
ence between the warm surface water and
the frigid waters atgreat depths to generate
electricity,

The plants would generate more than
lust power. Mr. Anderson clalms. As a bY-
product. the fleating power plants would
produce large quantities of fresh water. And
the nutrient-rich bottom water that would
be pumped to the surface would support
luxuriant fish lUife In what would otherwise
be barren open ocean,

Mr. Anderson Is basicaily a conserva-
tive, soft-spoken kind of man. not the sort
you would expect to brag. Yet thls Is what
he says about this technology: *Without
question It wlll beocare the biggest souree of
energy In the whole world. Inescapable.’
and. ‘It will have a'bigger impact of the
economy of the world thananything Inthis
century.'

For more than a quarter of a century he
has ken convinced of the practicality of
thls technology = know as OTEC. for
ocean thermal energy conversion, He quit
the security of hlsJob as chief engineer for
the York Corp,, then a division of Borg
Warner. D pursue his Ideas. dbecame con-
vinced thls could be done In 1962 and quit

"Yearby year, we've
solvedthe problems"
associated with ocean
thermal energy
conversion,a
Pennsylvania engineer
says.

my job In 1963 topursue ' hesald. *Year
by year, we've solved the problems.

The tmplications arc astonishing: a way
for tndustrialized countries to reduce the

Ls belleved responsible foracid rain
and the gresnhouse effect: and a source of
food. fresh water and cheap energy In de-
velaping countries. And If the floating pow-
er plants were bullt at Bethlehem s
shipyard & Sparrows Polnt {something Mr.
Anderson says he would like to see hap-

en). Maryland's manufacturing econom
gou?d :a{yxpcnenc: a renaissancneg. Bundmé’
thaw vessels. each costing hundreds of mil-
lions of .dollars, could create thousands of
Jobs N shiphullding, steelmaking and a host
of other industries,

‘I've lived with It a long time,” Mr, An-
dersonsaid, 1 know It'sastonlshing.”

More than just astonlshing to some.who
disrniss It astoo good to be true.

After all. researchers at the prestigious
Johns Hopklns University Applied Physics
Laboratory | Laurel worked on the concept
of ocean thermal en from the mid-'70s
to the early '80s with the help of millions of
dollars of {ederal funds. They came up with
a plant design, but when energy prices col-
lapsed In the mid-"80s, no one was willing
to s&gnd the money to bulld a prototype.

. Willlam H."Avery, director of 0cean
energy at APL. was In charge of the OTEC
project them, He sald the cost of a plant of
the size that Mr. Anderson envlislonswould
have ken about 8500 mllllon. or about
twice the pmijected cost of a Sea Solarplant.

Two years ago he went to York to hear

Mr. Anderson explain the design and can
away wlth doubts about the cost proje
tlons. 1 belleve what he Is proposing w
turn out to have great diffleulties that w
make the costs much hlgher than he sayr
sald Dr. Avery. becausethe project requlr
“the development of new techniques ar
procedures.”

Dr. Avery. who describes Mr. Anderse
as a “very capable man,” does not flat
claim that Mr. Anderson k wmng. D
Avery's essential polnt two years ago ar
now Is that Mr. Anderson needs to do it
development work to pmve the concept
And Mr. Anderson conceded then, as t
does now. that Dr. Avery Is right.

‘We would never think about buflding
plant without dolng the development ar
testing work on the elements." Mr. Ande
son sald. *This Is common sense In eng
neering.”

From the relattve obscurity of his offtc
In a former firehouse a few miles south
downtown York. Mr. Anderson has labor
for years to convince the skeptics,

Today some hard-headed business a
engineering people are beginning to suspt
he kright, paving the way for him to ra
the fundsto pmve his plant will work.

Within the next few weeks hls legal a
flnanclal advisers = respected names su
as Venable Baetjer & Howard and Coopt
& Lybrand = will begin tryingto raisefr
private investors the 810 mllllonto $15 o
lion Mr. Anderson will need.

That money will be used to design, bu
and test prototype components: heat ¢
changers, turbines. generatorsand pum;
If that work confirms that hls engineering
sound. then the more than $250 miii
needed t0 build the first 100-megaw:
plant should be obtainable. Subsequt
plants would cost about 8140 mllllon
$150 mllllon. Sea Solar offictals said.

When Sea Solar Power tries to convir
Investorsof the practlcallty of the plan. »
Anderson wlll have something he ne:
had going for him before: Independent ¢
firmation from an Internationally pmr
nent englneerlng firm that the technolc
appears to be sound and the econom
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o produca electricity.

Energy from the ocean
The power plant envisioned Dy Sea Solar Power works - -
somelhing like a steam engine, boiling & liquid that drives a turbine
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How vesselswould work

that filters out harmful ultraviolet

“The Sea Solar Power vessel con-
cetved by J. Hilbert Anderson has no
hull surrounding the heat exchang.
ers, turblnes andgenerators. Elimi-
nating the hull makes the vessel
much lighter and ¢h&aper thanoth-
er designs for ocean thermal power
stationa,

- The absence of a hull also means
that Internal pressures of the plant’s
pover system wouid be counterbal-
anced by the external pressure of

the seawater surrounding the equip-

ment, which also keeos the vessel
light and holds down construction,

ool - e,

-~ 'Tha ship would be stationed In-
very deep water about 25 miles from
shore and transmit power to shore
through an underwater cable. The
plant would not have to be moored, a
very expensive propositian In water
thousands of faet deep. Instead. It
would use the jets of water

azone layer in the

from the heat exchangers lixe bat-.

teres of thrusters, The direction of
those flows could be controiled to
keep the ship precisely hom spat,

The abllity to hold posltion is cru-
del. sinee drifting would rip the ship
loose from the cable carrying elec-
trigity to shore, , ne

The actual power plant would
run like an air condittoner or refrig-
erator N reverse. Instead of using
electricity to produce a temperature
difference, |t would use a tempera-
ture difference to produce elactriclty,

-Hot surface water bolls Fmn.
"Thepressurized Frwn vapor drives:
aturbine to produce elactrcity,

~The cold water fromt the depths
then condenses the Freon back'to a
liquid, which returns by gravity to
the boiler.

. Freon —— a trade name for a vari-
ety of chlorofluorocarbons= Is the
suspected cause of depletion of the




v

THE SUN

BUSINESS/ 11D

Potential of floating power plants said to be huge

POWER, from 1D, .

practical.  _

Fluor Deniel Ing., one of the larg:
est englneering and construction
companies in the world, with consid-
erable experience with offshore
structures such as oil rigs. con-
ducted a preliminary study indl.
cates the Anderson design is techno-
logically sound and holds great

, economic potential, -

We did make the cass = there's
no question the technology works.
said John Brewer, the study manag-
er for Fluor Dantel,

Whfle the study émphastzed that
the project involves considerable
risks and that muchdevelopment

" work remalns to be done to-prove

the economics. italsosaid the plant
should be able to produce a pretit for
Its owners. |

The study found: Wil

0O The first plant would cost
about $273 million to build, a figure
close to the 8250 million Sea Solar
has been estimating, ,

Q If bullt in the United States, the
plant would generate a 12.2 percent
rate of return, assuming electricity
prices remain steady. u

O Assuming rising prices for elec-
tricity and construction of the plant
in South Korea, the rate of return
would be 18.4 percent.

Q The plant could <l power ini.
tially at 6% centsper kilowatt-hour,

(That compares
price of 6.18 cents Baltimore Gas &
Electric charged Its customers last
year) oo 0
While the need for warm surface
water year-round limits the opera-
tion of the plants to the tropics and
places bordered by warm water cur-
rents. that range includes much of
the developingworld.

A price of 6% cents per kilowatt-
hour 'is significantly less than the
cost of power in many parts ofthe
world. *Our studies show the unit ig
capable of generating power at a cost
less most commercial power
soldtoday: Mr. Brewer said.

In island nations in the develop-
ing world, the prime market for
these plants, electricity is aften gen-
erated inoll-fired plants and typical-
ly costs about 15cents a kilowatt-
hour. Mr, Anderson sald.

The consultants warned that
theirs was a preliminary study, and
that they were not giuaranteeing in-
vestors that Sea Solar power could
developa practical and economically
successful plant. Sea Solar Power

oees ehee BFHETH il weanl

with the average.

will still have to perform detatled en-
gineering work and then build and
test models and prototypes of the es-
sentlal elements of the plant And a
full-scale plant, If built, would have
to survive the difficulties of operat-
Ing at sea amid changing economic
condltions,

, The biggest area of uncertaint
{nvolves the heat ers, whic
are at the heart of the design. The
heat exchangers determine just how
effliclently the plant can exgloit the
differences in temperature between
the surface and bottom water. The
more efficient they are. the lower the
cost of the plants will be, And since

. the fuel cost s zero, the cost of build-

ing the plant will largely determine
the cost of the electricity it produces.

We don't have specific enough
information on the thermal efficlen.
cies of the heat exchangesto spectfy
the quantity’ of heat exchangers
needed. said Mr. Brewer. His com-
pany will do the testing required to
bulld the ship plant If Sea Solar Pow-
er canraise the development money.

Wiltam T. Osborne, the director
of marketing for Baltimore Aircoll
Co., which makes heat exchangers.
said he is convinced the heat ex-
changers will perform as Mr. Ander-
son has predicted. About two year
ago, Mr. Osborne's company had
teen considering joining a consor-
tium to build fleating power plants
and studled the Anderson design.

“1 was able to prove to myself that
the power cycle part of this is com-
pletely viable." he said. 'Anderson is
not expecting efficiencies beyond
what's oeen demonstrated by other
people”

- Mr; Brewer was more cauflous,
however. He said there are experts
who would doubt the feasibiiity of
building full-size heat exchangers'
that wauld deliver the needed ener-
gy. “Things done in the laboratory
on't necessarily scale up the way
youwould like than to,” he said.

Bryson Cook. a partner in the
Baltimore law firm df Venable Baet-
jer & Howard, sald he is now putting
together material on the project to
present to potential investors. in-
cluding major corporations and
wealthy Individuals. who would be
offered @ stake in the company.

Mr. Cook originally got involved
in the project as part of his efforts to
help promote econornic development
in the state. And If the plant does
turn out to be feasible. the economic
implications would be “absolutely
phenomenal.” he said. You could

PR

not overestimate the impact.

Mr. Cook said Sea Solar Power
already has an “expression of inter-
est" from the government of Indone-
sta to buy the power from four
plants. "They've agreed to buy power
atacertain price,” he said.

If Fluor Danlel confirms the eco-
nomics of the plants and that ex-
pression of interestcan be converted
into a binding contract. then Sea So-
lar should be able to raise the $500
million to 5600 million needed to
build the plants.

Once a few of the Elants are oper-
ating successfully, the possibilities
are enormous. 'lIt's somewhat like
saying you've found a cure for can-
cer,""said Mr, Cook.

He said the material for presenta-

lon to potential developers should

be ready in several weeks. Ralsing
the money will take stx months to a
year: doing the development work
would take an addltional year and a
half to two years: the first plant
could go into operation In five or six
years.

“it will work. It'sjust a question of
when and If Mr. Anderson will live to
see it Mr. Cook said.

James Zug, who Is with the ac-
counting firm of Coopers& Lybrand
in Baltimore, has also been assisting
Sea Solar Power In getting the proj-
ect going. He believes the Fluor Dan-
iel reportqgtves Mr. Anderson a good
chance of raising the development
money. While there Is some risk as-
sociated with the project, 1 don't
think that risk {s very high,” he said.
“I really do belleve thists for 1el.”
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