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1. Introduction

Our nation is now at a crossroads. Without further delay

we must decide whether to fall back and
status o r to undertake a bold new strategy to reassert our
leadership.

Some will say that we have gotten ourselves into such a hole that we
can never get out. If these pessimists had studied our history they
would know that our nation has faced many stressful challenges

and responded with some of our greatest achievements.

During the great depression in the 1930s we launched the TVA po-
gram to build hydro -electric plants along the Tennessee River in the
poverty-stricken South. That started a strong recovery cycle

During the 1940s when Hitler stormed through Europe and the
Japanese took over the Pacific, we set up the Manhattan Project at
Oak Ridge, Tenn., and developed the atomic bomb, a super weapon
that brought the war to a successful close.

In the 1960s, fearing that the U.S.S.R.was gaining a worldwide
edge in space exploration, we undertook to put a man on the moon
within 10 years. We succeeded and took a leading position in space.

Today we need to define a new national project and commit our-
selves to it. That is the objective of this report.

This plan is not presented as an original invention of the author.
Overall, it is a distillation of ideas from many sources. Among these
sources are releases from private firms, reports from development
agencies, andinformation from scores of Web sites. We are grateful
to all whose work is involved.



Project New America

2. A Proposal: Project New America

Jobs!

Energy!

Specifically, this plan has two objec-
tives:

1. To create one million new jobs
per year beginning in 2009 i
ten million new jobs by 2020.
This will rejuvenate the Amer-
ican economy and make us
competitive around the world.

2. To achieveenergy indepen-
denceby 2020. This will
greatly enhance our global
diplomatic and defense pos-
ture while producing many
economic and environmental
benefits at home.

Schedule, Stages

No matter what politicians may have
said, our nationd problems ¢ a roé t
solved via any quick and easypro-
grams. This is a tenryear undertaking
that will require dedication and
commitment every day. Throughout
the decade, strong and shrewd man-
agement will be essential.

b 2009 i The first year

This is not a job for politicians who
would treat it as a huge pork barrel.
We must select, organize, and en-
power a project management team of
top professionals experienced in
managing very large ventures with
numerous components. During this
start-up period the aim must be to
get a number of key projects going
without long bureaucratic delays.

Every entity involved must feel a
great sense of urgency.

Every project has its opponents.
Some critics are skilled in delaying
projects for years. The trial at this
stage will be to allow reasonable ce-
bate for a reasonable time but then
to proceed with reasonable projects
despite opposition. Intelligent co m-
promise must rul e.

Contracts should be let for scores of
huge wind, solar and other alterna-
tive energy projects. A plan should be
drawn for a new national power grid

ifan Ainterstate hKighway

t y Coastruction should begin on the
natural gas line from Alaska to
Wyoming. Oil drilling projects at off -
shore sites should be launched.

The magnitude of these programs
should be such that one million new
jobs are created directly and indi-
rectly by the end of the first year,
2010.

While the management team is busy
launching projects, public officials
should focus on conservation meas-
ures. For example, at the federal les-
el, Congress should set a speed limit
of 55 mph (89 kmph) on the inter -
states. In local areas county comms-
sions and city councils should permit
golf carts, tri-cabs and mini-vehicles
in urban areas. In general, we must
slow down and save!



Project New America

b 2010-20151 The first five years

In this phase we must make funda-
mental shifts in how we use energy.
This involves shifting power generat-
ing plants from using imported oil as
a fuel and substituting natural gas
from domestic sources. Millions of
auto owners must shift to hybrid -
and electricity -powered vehicles.

b 2015-2020 i The second five years

This is pay-off time. Many project
elements begun earlier begin to come
on line. We will still be using some
fossil fuels of domestic origin, but we
will b e free of those imported at great
expense.

b 2020 i The tenth year

Everything comes together. Once
more we have a strong, healthy ra-
tion admired and respected around
the world. Success!

(Note: during the preceding decade
it will have been necessaryto delay
all but the most pressing repairs to
the nation 6 mfrastructure in order to
pay for the new energy program.
During 2020 to 2030, the healthy
new economy will be able to fund a
large program of repairs and mod-
ernization of key infrastructure el e-
ments.)

The secrets to our success
The keys to the success of Project

New America are the exploitation of
two little -known assets:

High -tech firms

First, the new energy industries in-
clude a host of high-tech firms grow-
ing at extraordinary rates. There are
thousands of such firms, but the av-
erage citizen would be hard-pressed
to name a dozen. The major conti-
bution of this report is that we pr o-
vide lists of these important indu s-
tries.

We have included lists of firms ac-
tive in each energy field. In th ese
lists are several hundred companies
that can change the world during
the next decadei providing new
sources of energy, shifting industry
location patterns, creating new jobs,
opening new business opportunities,
solving environmental problems
and enhancing the quality of life for
people around the nation.

This is a mix of big, long -established
firms venturing into new fields,
small- and medium -sized firms off
to a promising start, and new ve n-
tures that are little more than a
gleam in the eye of the inventor.

Scattered among the listings are a
few start -ups that will take off like
rockets and make millions for their
investors and serve important needs
of mankind. Also included are much -
publicized and heavily funded ve n-
tures that will go down in flames. At
this point not even the most astute
analysts can tell you for sure which
firms will succeed and which will

fail.

We have included these lists to show
the scope and magnitude of firms
that can make Project NewAmerica a
wonderful success story.
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Development organizations

Our second hidden assetis the local,
metro, state and regional economic
development agencies that are &
ready experienced in creating new
jobs. They have professional staffs,
extensive research files, and impa-
tant business connections. There are
several thousand of these important
units that are often over-looked. We
have spent years compiling directo-
ries that are now on line. Go to
www.sitenet.com.

These wellestablished agencies co-
stitute a defense against bureau
cracy. The bigges risk in Project
New America is that Congress will
look at it as a gigantic give-away pro-
gram with elements to be handed off
to political cronies. That would
quickly doom it to failure. However,
experienced area development

groups can bring in private fir ms to
invest in ventures that will pay for
themselves.

This is a program that should be
driven by incentives of two typesi
broad -based luresthat apply to all
elements, andtailored plans adapted
specifically to each program compo-
nent. The majority of overall incen-
tives would be tax-oriented. The spe-
cific incentives would be in the na-
ture of bonuses for early completion,
performance above expectation and
similar measures. All should be
crafted by executives with experience
in handling large, complex ventures.

In summary, we now need a
commitment from every Ame r-
ican. Adopt this plan! Promote
it! Help implement it however
you can!
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3. Wind Energy Industries

Multi -billion dollar wind turbine race spurs scramble
for new production sites.

Jobs! Ener gy!

For area development executives in
the upper Midwest and Great Plains
states these are exciting days. For
many, this is the first time they have
had an edge in competing for new
manufacturing plants planned by

gl obal i nvestor s-.
not 0 areas are the
for significant new units.

It 6 all because of the wind that
sweeps across the great open spaces
from Texas north to Montana. Huge
wind farms are springing up. The
latest wind turbine units being i n-
stalled in these farms are very large.
This poses a problem for wind ener-
gy system manufacturers. Their key
product may be a turbine blade 150
feet (46 m) long weighing several
tons i sotheyc a mreébyton Fed-Ex or
UPS to make their deliveries. They
need to be close to theirmarkets.

Thus, we seeFuhrlander AG , a
substantial German manufacturer of
wind turbines, locating a new $25
million plant near Butte, Mont. Wind
turbines built at the plant will sell for
about $4 million each and produce
up to 2.5 MW each of electricity.

Meanwhile, Denmark-basedVestas
Wind Systems , the world6 kading
manufacturer of wind turbines, has
opened a 400,000-sq.-ft. plant at

Today
p rNertieWindgoder Ltcb ¢ a,ta coamn

Windsor, Colo., on the plains north
of Denver. (Last year Vestas Presi
dent Ditlev Engel was named to the
World Development Hall of Fame in
recognition of his leadership in the
field.)

many fAhave

pany that began in Sweden, has s-
lected Pocatello, Idaho, as the site for
its new manufacturing plant that will
employ 160 people.

Acciona Energy , a firm based in
Spain, and its subsidiary Acciona
Windpower , is building a new $23
million plant at West Branch, lowa.
The company also has plants in
Spain and China.

Siemens Power Generation Inc.
has announced plans to expand its
turbine blade manufacturing opera -
tions in Fort Madison, lowa. The $33
million project includes two build -
ings and a rail yard. A total of about
500 workers will be located at the
site.

Molded Fiber Glass Companies

is opening a new wind turbine manu-
facturing plant in Aberdeen, S.D.,to
supply blades for GE turbines. The
$40 million facility will employ 750.
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It 6 sot a deal yet but it is known that
Suzlon Wind Energy , one of the
world 6 krgest developers of wind
turbines, is looking at a site at Pipe-
stone, Minn. , about 200 miles (322
km) southwest of St. Paul.

Wind turbine manufacturers looking
for sites have also been attracted to
existing facilities that can handle
large blades and towers. For exam

ple:

Aerisyn LLC , a new alternative
energy company, has selected Chia
tanooga for its first plant site. The
firm will occupy the former Combu s-
tion Engineering facility that has
1,000-foot-(305-m.)-long bays and
an 800-ton (726-metric -ton) crane.
Wind turbine towers fabricated in
the plant will be shipped via a barge
dock on the Tennessee Rier adjoin-
ing the site.

Gamesa Wind Inc. , a Spanish
firm, has occupied facilities at the
abandoned U.S. Steel plant in Bucks
County, Penn. Gamesa is one of the
world 6 krgest makers of wind tur-
bines.

New decision factors

These are just a few of the nev loca-
tion and site decisions being made by
both the developers of wind farms
and those who make the equipment
for them. One of the important new
site factors is aerodynamics . | find
this to be a fascinating surprise. Dur-
ing the years | spent getting a cowple
of aeronautical engineering degrees
at Georgia Tech and later while
working in NACA/NASA labs as an
aerodynamicist, | never dreamed
that the science of aerodynamics

might be a big factor in a great new
global energy system.

Further, my logbook shows 7,000
hours piloting small aircraft through -
out the United States, Canada, Mex-
ico, Central and South America. Be-
lieve me, surface winds were of great
interest i especially when they were
gusting across a short dirt strip in
Baja.

Today we have a vast amant of wind
information compiled to aid pilots
information that now gives some
guidance in planning wind energy
projects. We know that in the United
Statesthe strongest on-shore winds
are found in the Great Plains,
stretching from Texas to Montana.
Around the world, other on -shore
areas with persistent good winds in-
clude eastern Siberia, northwest
China and Argentina.

Good areas for offshore installations
include the continental shelf along
the East Coast of the United States
and similar areas in Nort hern Eu-
rope and East Asia. Planners prefer
locations where the water is less than
100 feet (30.4 m) deep. However,
new designs may make it feasible to
locate just about anywhere on the
continental shelf.

At this point wind systems are gain-
ing market share fast. New wind tur-
bines can produce 3MW each. A
wind farm containing 500 turbines
can thus produce 1500 MW. Today
the biggest PV solar plant has a a-
pacity of about 40 MW . Big new mir-
ror solar plants such as Stirling
Energyd 4,500-acre (1,821-hectare)
desert mirror farm is rated at 500
MW.
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Site factors

When the focus is narrowed from the
location region to the actual site of a
wind farm, more precise wind data is
needed. For big projects, engineers
erect test towers on-site and measure
wind velocity at various positions
and elevations above the surface.
Data is recorded for months to cover
seasonal variations. An ideal site
would show a steady nonturbulent
wind of more than 10 mph (16 kmph)
with few sudden gusts or storms.

The exact location of towers is very
important. A lateral shift of a turbine
by several hundred feet sometimes
gives twice as much energy. Dou
bling the height of a turbine may give
one-third more power.

Another important site factor is env i-
ronmental impact or lack of it. A few
wind farms like that proposed near
Nantucket have stirred fierce opposi-
tion because of scenic considea-
tions. Others in populated places
have raised objections to noise, and
in rare situations there have been d-
leged problems involving birds being
hit by tur ning vanes.

However, most wind farms located in
the Great Plains region have been
well received. Each large turbine
needs only about onefourth of an
acre (.1 hectare). Farmers on whose
land turbines are sited may receive

several thousand dollars per yearper
unit without having to make any i n-
vestment. That beats raising beef.

Facility design

Historians note that more than

2,000 years ago simple wind mills
were used in Persia. They were
common in the Roman Empire. In
later times the Dutch began design-
ing wind mills with vanes shaped like
big sails to get more power for
pumps draining lowlands. Over the
years the trend has been toward
ever-increasing sophistication. To-
day, large new wind turbines may be
highly complicated machines.

Using data from NASA wind tunnel
tests turbine designers are selecting
airfoil sections found to be most effi-
cient for low -speed flight. Huge tur-
bine blades made of composite mae-
rials are precisely shaped for thick-
ness and camber.

Wind turbine controls are also be-
coming much more sophisticated.
New designs
adjust angle of attack to wind speed
and maximize lift for greatest power.
GE now offers a control system that
continually adjusts the wind tur-
bined Blade pitch angle for best rota-
tional speed. Controls also shut tur-
bines down when storms occur to
prevent damage from over-speeding.

empl oy

A

ai
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Leading Developers of Wind Energy Projects

The FPL Hollow Wind Ener-
gy Center in Texas is one of
the world 6 largest. It has a
total capacity of 735 MW i
with an array of 291 GE 1.5-
MW turbines and 130 Sie-
mens 2.3-MW turbines

One of the world6 kading owner-
developers of wind farms is FPL
Energy , P.O. Box 14000, Juno
Beach, Ha. 33408-0420. A subsidi-
ary of FPL Group Inc. (Florida

Power a nd Light ), FPL Energy has
47 wind farms in 15 states.

The Spanish electric utility Iberdr o-
la, 8 Cardenal Gardoqui, 48008 Bil-
bao, Vizcaya, Spainis one of the
world 6 krgest investors in wind
power. The company recently ac-
quired Britain & Scottish Powerfor
$23 billion; a 25 percent stake in
Gamesa, the turbine manufacturer;
and Energyworks Ltd., based in
Landover, Md., for $50 million.

Another major is PPM Energy , HQ,
1125 NW Couch Street, Suite 700,
Portland, OR 97209. Key locations
include Portland and Klamath Falls
in Oregon; Houston, Texas; and Cd-
gary, Alb. PPM also has plant opea-
tions in various states and provinces,
as well as smaller office locations.

Also big in wind energy is Mid -
American Energy Holdings Co. ,
666 Grand Avenue, P.O. Box 657,
Des Moines, IA 50306-0657. Con-
trolled by Berkshire Hathaway, the
firm holds MidAmerican Energy
Company, PacifiCorp, GE Electric
UK, CalEnergy Generation, and
others.


http://en.wikipedia.org/wiki/Berkshire_Hathaway
http://en.wikipedia.org/wiki/MidAmerican_Energy_Company
http://en.wikipedia.org/wiki/MidAmerican_Energy_Company
http://en.wikipedia.org/wiki/MidAmerican_Energy_Company
http://en.wikipedia.org/wiki/PacifiCorp
http://en.wikipedia.org/wiki/CE_Electric_UK
http://en.wikipedia.org/wiki/CE_Electric_UK
http://en.wikipedia.org/w/index.php?title=CalEnergy_Generation&action=edit&redlink=1
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A growing energy owner is Babcock
& Brown Wind Partners , Level
39, Chifley Tower, 2 Chifley Square,
Sydney, NSW 2000, Australia. Tel.
+612 9229 1800. This is a globally
diversified entity investing in wind
energy generation in Australia, the
United States and Europe.

Horizon Wind Energy , Houston,
Texas,with regional offices in New
York, Oregon, lllinois , California,
Colorado and Minnesota, is now
owned by Energias de Portugal,

S.A. (previously owned by Goldman
Sachs).Horizon has developed more
than 2,000 MW of operating wind
farms. Energias de Portugal is the
largest utility in Portugal.

German power company E.ON has
bought wind farm operations in
Spain and Portugal for $1 billion
from DONG Energy, a Danish can-

pany. E.ON already operates 20 ;-
shore and offshore wind parks in
Britain and plans more such proj -
ects, including the fiLondon Array, 0
one of the largest offshore parks
worldwide.

The majority (73 percent) of DONG
Energy is owned by the Danish
Government. The company has e-
cently announced plans to build and
operate two UK offshore wind farms,
Walney Island and Gunfleet Sands
[l. Walney Island will have 42 tu r-
bines and Gunfleet Sands Il will have
18.

Other significant owner s include
Airtricity , an Irish firm with num -
erous wind farms in Europe, and
BP6 Alternative Energy  group,
which has begun with 550 MW of
wind energy projects.


http://investing.businessweek.com/research/stocks/snapshot/snapshot.asp?capId=6492833
http://en.wikipedia.org/wiki/Government_of_Denmark
http://en.wikipedia.org/wiki/Government_of_Denmark
http://en.wikipedia.org/wiki/Government_of_Denmark
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Wind Energy Developments in the United State S

California needs of Palm Springs and the entire
Coachella Valley.
In the early 1980s Calfornia took the

lead in wind farm development. T o- The Altamont Pass Wind Farm

day many of the early farms are Le- is noteworthy, and some of the na-

ing retrofitted with larger, more eff i- tionds most advanced win
cient turbines. There are estimated technology is found in Solano

to be more than 13,000 wind tur- County in the Montezuma Hills

bines operating in the state. near the Sacramento Riverdelta. In

one cluster there are eight turbines,
Most of Cal i f or nread seach#dlb et (126 o) talicnhose a

located in three prime areas: Alt a- than 200 feet (61 m) taller than the
mont Pass (east of San Francisco), Statue of Liberty. The Shiloh Wind
Tehachapi (southeast of Bakers Power Project , of PPM Energy in
field) and San Gorgonio (near Solano County, has 100 GE units.

Palm Springs, east of Los Angeles).
In the San Diego area, Superior Re-

Southern California Edison, the na- newable Energy has ceveloped the
tionds | eadi ng pur c hkamegaay Wirfd PoweriPojaca b | ,e
energy, has sgned an agreement with 25 Gamesa units.

with Alta Windpower Development

LLC, a subsidiary of Allco Financial Colorado

Group Inc. of Australia, for 1,500

MW or more of power generated by Spring Canyon , Logan County, 40
new projects to be built in the Teha- GE units. Invenergy Wind.

chapi area. The contract, envisions

more than 50 square miles (130 sq. Idaho

km) of wind parks in the Tehachapi

region i triple the size of any exist- Wolverine Creek , Bingham and
ing U.S. wind farm. Oak Creek Enga- Bonneville Counties. 43 GE units.
gy Systems Inc. of Mojave, Calif., is a Invenergy Wind.

partner with Allco in the develo p-

ment, construction and operations of lllinois

the projects.
Horizon Wind Energy is b uilding the

San Gorgonio Farmshas located Twin Groves Wind Farm in
more than 4,000 turbines in the San McLean County. On completion, the
Gorgonio Mountain Pass in the project will consist of 240 wind tu r-
San Bernardino Mountains between bines with a capacity of 1.65 MW
Los Angeles and Palm Springsi gen- each, for a total of 396 MW.

erating enough power to meet the

10


http://en.wikipedia.org/wiki/Altamont_Pass_Wind_Farm
http://en.wikipedia.org/wiki/Solano_County
http://en.wikipedia.org/wiki/Solano_County
http://en.wikipedia.org/wiki/Solano_County
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lllinois Wind Energy has located its
Crescent Ridge wind farm in B u-
reau County with 33 Vestas units.

lowa

lowa has nearly 900 wind turbines
capable of producing 836 MW of
electricity, enough to power about
226,000 average homes, and ranks
third in the nation in wind energy
behind Texas and California, accord-
ing to the American Wind Energy
Assaociation.

lowa Winds LLC has proposed to
build a $200 million wind farm
stretching across 40,000 acres
(16,187 hectares) inFranklin
County in northern lowa. The
project would be built near Bradford
and involve 193 landowners in the
townships of Grant, Hamilton,
Ingham, Lee, Morgan, Oakland and
Reeves.

Another large lowa venture is the
Century Wind Project  , in Wright
and Hamilton Counties: 100 GE
units. MidAmerican Energy.

Kansas

Elk River Wind Farm , Butler
County: 100 GE units. Empire Dis-
trict Electric Co.

Massachusetts

After years of debate over a wind
farm proposed for a site off Nan-
tucket, there is a new proposal that
would put the turbines in Buzzards
Bay. As proposed by developer Jay
Cashman, the $750 million project
would involve 120 turbines, each 450

feet (137 m) tall off Fairhaven and
Dartmouth

Minnesota

Trimont Wind Farm , Martin and
Jackson Counties: 67 GE units.
Great River Energy.

Montana

The early leader in Montana wind
energy was theJudith Gap farmin
Wheatland County, with 90 GE units
developed by Invenergy.

Great Plains Wind & Energy has
been developing the McCormick
Ranch Wind Park  since 2005. The
venture has now been acquired by
Naturener, based in San Francisco.
Naturener is a Spanish firm.

Naturener has announced plans to
double the size of the proposed
McCormick project. With the expa n-
sion, it would feature some 200 tur-
bines spread across 20,000 acres
(8,094 hectares). The $500 million
wind farm is proposed for 10 miles
(16 km) west of Shelby between U.S.
Highway 2 and the Marias River, in
Toole and Glacier counties.

Nebraska

Ainsworth Wind Energy Facil i-
ty, Brown County, NE. 36 Vestas
units. Nebraska Public Power Dis-
trict

New Jersey

Jersey -Atlantic Wind Farm , At-
lantic County. 5 GE units.
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New Mexico

New Mex ico Wind Energy Ce n-
ter near Fort Sumner, having 136
turbines with a peak output of 1.5
MW each. FPL Energy.

San Juan Mesa , Chaves and
Roosevelt Counties, 120 Mitsubishi
units. Padoma Wind Power.

New York

The Long Island Offshore Wind

Park is proposed to include 40 wind
turbines located several miles off the
south shore of Long Island. The 40
turbines would generate 140 MW of
emission free power, enough to ®rve
44,000 homes on Long Island. The
wind park will be built and owned by
Florida Power & Light Energy.

In 2006, Airtricity began construc -
tion of its first New York project, the
34-MW Munnsville  project east of
Syracuse. The company is actively
developing four other projects in
New York with a total capacity of
200 MW.

The newMaple Ridge Wind

Farm near Lowville, N.Y ., is said to
be the second largest wind farm in
the United States. This site has 195
Vestaswind turbines, each with a
rated capacity of 1.65 MW, resulting
in a rated site capacity of 320 MW.

Maple Ridge , formerly Flat Rock
Wind Farm, provides about $10 mi l-
lion in benefits to the local comm u-
nity with about $2 million annual
payments to 75 landowners and $8
million in tax revenues to the region.
This site has
renewable energy generation by six

fold. The project is jointly owned by
PPM Energy and Horizon Wind
Energy.

North Dakota

Denali Energy Inc. of Baxter, Minn.,
and Montgomery Energy Partners LP
of Houston, Texas, have entered into
a joint venture to develop Hartland
wind Farm, LLC . The Hartland
Wind Farm will span portions of
Burke, Mountrail and Ward counties,
about 25 miles (40 km) northwest of
Minot. The first phase of Hartland
Wind Farm is expected to produce
500 MW, using 333 turbines. A
second 500-MW phase is in devd-
opment. At 1,000 MW, this proje ct
has the potential to be one of the
largest wind farm developments in
the United States.

Wilton Wind Farm, Burleigh
County. 33 GE units. FPL Energy.

Velva Wind Farm , McHenry
County. 18 Vestas units. Acciona
Energie.

Oklahoma

Weatherford Wind Energy Cen-
ter, Custer County. 98 GE units. FPL
Energy.

Blue Canyon Il , Comanche and
Caddo Counties. 84 Vestas units.
Horizon Wind Energy.

Oregon

Klondike I, Sherman County. 50
GE units. PPM Energy.

i ncr e aFeratimeihe \argestdJrSkwind farm

was the Stateline Wind Project


http://en.wikipedia.org/wiki/Fort_Sumner%2C_New_Mexico
http://en.wikipedia.org/wiki/Maple_Ridge_Wind_Farm
http://en.wikipedia.org/wiki/Maple_Ridge_Wind_Farm
http://en.wikipedia.org/wiki/Maple_Ridge_Wind_Farm
http://en.wikipedia.org/wiki/Lowville_%28village%29%2C_New_York
http://en.wikipedia.org/wiki/Vestas
http://www.ppmenergy.com/
http://www.horizonwind.com/home/
http://www.horizonwind.com/home/
http://www.horizonwind.com/home/
http://en.wikipedia.org/wiki/Stateline_Wind_Project
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on the Oregon-Washington line, with
a peak capacity of 300 MW.

Pennsylvania

Bear Creek Wind Farm |, Luzerne
County. 12 Gamesa units. Com
munity Energy Inc.

South Dakota

A 3,000-MW wind farm is in the ear-
ly planning stages. Located in South
Dakota near the lowa border , itis
being initiated by Clipper Wind, led
by James Dehlsen, a wind energy
pioneer in California. It is designed
to feed power into the industrial
Midwest around Chicago.

Texas

FPL Energy LLC, a subsidiary of FPL
Group, recently announced that it
had completed 735 MW of the
Horse Hollow Wind Energy

Center in Texasd making it the
largest wind farm in the world. The
project includes 291 GE 1.5MW
wind turbines and 130 Siemens 2.3
MW wind turbines spread over near-
ly 47,000 acres (19,020 hectares) in
Taylor and Nolan counties.

FPL Energy, through its subsidiaries,
currently operates 47 wind farms
throughout the United States with a
gross @apacity of 4,002 MW o
enough capacity to provide electricity
for nearly 1 million average U.S.
homes. FPL Energy is currently the
largest owner and operator of wind
turbines in the world.

Airtricity has completed its first
North American wind farm 1 the
124-MW Forest Creek projectin
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West Texas. Airtricity has over 4,000
MW of projects under development
in Texas. A consortia involving Air-
tricity announced a plan to construct
a ground-breaking electricity tran s-
mi ssion O MexasPdn -i n
han dle region. The Loop will be a
revolutionary 800 -mile (1,287-km)
transmission project bringing 4,200
MW of wind energy from the Texas
Panhandle to the Dallas-Fort Worth
area.

General Electric has announced its
tenth investment in a Texas wind
farm. The latest project, located east
of Lubbock near the town of Mc -
Adoo , will have 100 wind turbines
for a capacity of 150 MW.

Buffalo Gap. Taylor County. 67 Ves-
tas units. AES.

Callahan Divide Wind Energy
Center , Taylor County. 76 GE units.
FPL Energy.

Washington

For atime, the largest U.S. wind
farm was the Stateline Wind Proj -
ect on the Oregon-Washington line,
with a peak capacity of 300 MW.

Hopkins Ridge Wind Project ,
Columbia County. 83 Vestas units.
RES America.

West Virginia

The Mountaineer Wind Energy
Center in Preston and Tucker coun-
ties has been operational since 2002.
It consists of 44 turbines generating
66 MW. The site is owned by FPL
Energy.

t
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Wind Energy Developments Around the World

Australia

Epuron Energy, a subsidiary of Co
energy of Germany. Has announced
plans for Silverton Wind Farm , a
$2 billion, 500 -turbine installation i
to be Aust riankarBr® s
ken Hill in the western part of New
South Wales.

Acciona, the Spanish energy coma-
ny, is building a $400-million proj -

ect nearWaubra in western Victo-

ria with 128 turbines.

Other noteworthy projects include
Emu Downs Wind  Farm and
Alinta/Walkaway in Western Aus-
tralia. In South Australia there are
projects at Wattle Point , Lake
Bonney, and Cathedral Rocks

Brazil

To date most of the wind projects in
Brazil are small, with less than 100
turbines. Included are S&o Goncalo
do Ama rante , Prainha de Aquiraz,
and Mucuripe , in the state of Cea-
ra; Fernando de Noronha Is -
land , and Olinda , in Pernambuco;
Morro do Camelinho , in Mina
Gerais; Palmas , in Parana; and
Osorio , in Rio Grande do Sul.

Canada
Kruger Energy Port Alma Wind

Farm , Chatham Kent, Ontario.
Kruger Energy Port Alma Ltd. Part-

| aarfagneas Murdochville
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nership, 44 Siemens, 2.3MW Mark
Il wind turbines.

Other Ontario projects include Erie
Shores , Prince , and Huron Wind
Far m in Tiverton. In Quebec there is
; in Saska-
chewan Centennial ; and in Mani-

toba at St Leon .

Airtricity, an Irish firm with nume r-
ous wind farms in Europe, has ac-
quired Toronto -based Gale Force
Energy and plans Canadian pro |-
ects.

China

One aggressive Chinese firm recently
reported, HAAS
facturer of wind towers, we have
more than ten years of experience to
fabricate towers for mega-watts wind
turbines. Our products include V80 -
2,000 -kW-67m of Vestas, 1,500kW-
70m of GE, Z82-HH80 -2-MW of
Japanese, FL1,5006kW-70m for Dal-
ian Heavy, FD70-1,500-kW for
Oriental Turbine Factory, JF1,500 -
kW-70m for Jinfeng Golden Wind.

iWe have
manufactured 45 units of V80 -
2,000kW -67m, 40 units of 850kW -
V52-55m towers and 25 units of
660kW -V47-42m towers, of which 16
units of V47 towers exported to...

ifAl so we have
mesa and fabricated 4 units of
850kW -G52-65m towers for

au- professi

v WVestaseadd wi t
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Shanghai Fengxian Gulf Wind India
Farm , and 12 units of 850kW-G52-
55m towers for Ningxia He La n- India is said to be the fourth largest
shan Wind Farm, 11 units of market in the world for wind energy
850kW -G52-44m towers for the Fu- projects. There are numerous wind
jian Putian Nanri Island Wind farms in the states of Tamil Nadu,
Farm and 36 units of 850IW -G52- Maharashtra, Karnataka and Guja-
55m towers for Fujian Zhangpu rat.
Wind Farm.
Ireland
Aln addition, we supplied 14 units of
600kW -40m towers with NEG - Ireland has approved plans to build
MICON to Zhejiang Kuo Can g- the worldoés | argest wind
shan Wind Farm , 7 units of Arklow Sandbank i a sliver of
600kW -50m towers with BONUS to land 15 miles (24 km) long and just
Fujian Pingtan Island Wind more than half a mile (one km) wide.
Farm , 12 units of 600kW-40m tow- The site is about 40 miles (70 km)
ers with JINFENG to Dalian Xiao south of Dublin. The new project will
Changshan Island  Wind Farm have 200 turbines.
26 units of 250kW -30m towers and 2
units of 750kW -50m towers with Italy
YUNDA to the Shandong Chan g-
dao Wind Farm . 0 Italy ranks fourth among European
nations in number of wind farms.
Denmark
Japan
Denmark ranks third in Europe in
wind power development. Shimamaki Wi nd Farm , Shima-
maki Village, Shimamaki County,
Nysted Offshore Wind Farm is Hokkaido. 6 Vestas units.
located 6.2 miles (10 km) south of
Lolland on Rgdsand Bank; 72 tur- Sirokitomanai Wind Farm :
bines, each 230 feet (70 m) tall. Wakkanai, Hokkaido. 9 Vestas units.
HornsRev , Denmar kds | a Mi@gamsOsunWWing Barm , Ne-
farm, is located in the North Sea 9-12 jime Town, Kimotsuki County, Kag o-
miles (14-20 km) off the coast of Jut- shima. 20 Nordex units.

land. 80 Vestas, 22MW turbines.
Yohkilu -no-Sato Wind Park
Germany Yuya Town, Ohtsu County, Yamagu-
chi. 3 Vestas units.
Germany has the largest number of

wind farms in the world with a total Misaki Wind Park , Misaki Town,
capacity of more than 30,000 MW. Nishi-Uwajima County, Ehime. 20
MHI units.
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Nunobiki Plateau =~ Wind Farm on
a hill north of Tokyo, generates
enough electricity to power some
35,000 homes a year.
Wakamatsu Wind Farm , Kita-
kyushu.

New Zealand

Genesis Energyhas built the Hau
Nui Wind Farm  southeast of Mar-
tinborough on the road to White
Rock.

Meridian Energy gained approval to
build wind farms in the Makara
Hill area west of Wellington .

Meridian Energy has finished con-
struction of the Te Apiti Wind

Farm on the Ruahine Ranges near
Palmerston North .

The Te Rere Hau Wind Farm is
under construction.

Mer i di an Whitedditl gy 6 s
wind farm  at Mossburn in the
South Island reached full capacity in
2007.

TrustPower purchased the Tararua
Wind Farm, located on the Tararua
Rangesbehind Palmerston North,
from Tararua Wind Power Limited.

South Africa

Klipheuwel Wind Farm , Said to
be the first wind farm in subSaharan
Africa, comprises three turbines 1 a
Vestas V66 with 1.75 MW output, a
Vestas V47with 660 kW output and
a Jeumont J48 with 750 kW output,
giving a total output of about 3.2
MW.
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Darling Wind Power is developing a
wind farm outside Darling in the
Western Cape onthe Windhoek

( Windy Corner 0) f ar m.
phase will consist of four Fuhrlander
1.3-MW turbines.

Spain

Spanish companies, both turbine
manufacturers and wind -farm opera-
tors, are among the leaders in the
global wind -power market. Among
these are Gamesa Edlica (turbine
manufacturer), Iberdrola (wind -farm
owner and operator) and Acciona
Energia (wind-farm builder and d e-
veloper). On a recent weekend, wind
farms generated 41 percent of
Spainbdés total energy c
The industry currently enjoys a 30
percent annual growth.

Sisante Wind Farm  is a 196 MW
facility located in Sisante, Cuenca
province.

Maranchon Wind Farm , located
in Maranchén, Guadalajara, consists
of seven smaller wind parks with a
total capacity of 208 MW. Owned by
Iberdrola .

El Marquesado Wind Farm in
Granada is a $375 million project
composed of four farms having a to-
tal capacity of 198 MW. Each site has
four Gamesa turbines.

United Kingdom

London Array Ltd., a consortium

that includes Shell WindEnergy,

E.ON UK Renewablesand CORE

Ltd., is undertaking what is said to

be the worl dés | argest
farm in the Greater Thames Estuary.

The fi
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The $3 billion project involves 270 Falck Renewables Ltd. when it took
wind turbines deployed on a site over Cambrian Wind Energy Ltd.
about 12 miles (19 km)offshore b e- RDC and Falck Renewables Ltd. are
tween the Essex and Kent developing and building more than
coasts . 300 MW of wind energy projects in
England, Scotland and Wales, focus-
The new complex will produce about ing primarily in Scotland. RDC has
1,000 MW of power i enough to also obtained planning approval for
supply one fourth of the homes in the UKOs | argest- of fshor
London. Operation is expected to be- ect (150 MW atRhyl Flats ). Falck
gin in 2011. Renewables Ltd. is a wind energy
subsidiary of the Falck Group, an
The Cefn Croes Wind Project in Italian company with headquarters
Wal es is the UKO6s | amMilanst onshore
wind energy project. Located on a
hill side near Devi | Ofsplaihed 322gvaV win€Cfarm sodth
gion), about nine miles (15 km) east of Glasgow will be the biggest wind
of Aberystwyth, the project will have farm in Europe. The $400 million
39 GE 1.5MW wind turbines gen e- farm is owned by Scottish Power, the
rating 58.5 MW in total. It has been 140 wind turbines are to come from
co-developed by the Renewable [2- Siemens

velopment Company (RDC) and GE
Energy, and was recently acquired by

Manufacturers of Wind Energy Sys tems

The leading manufacturers of large wind turbines include Vestas, Gamesa,
Enercon, and GE Energy. Competition is intense as many firms around the
world vie to market system components such asturbine blades, support
towers, generators, gear boxes and ontrols.

According to the American Wind Energy Association, this multi -billion
dollar market grew at a rate of 45 percent last year. The following list
presents a crosssection of firms reported to be active.

AAER Inc.: 8 0, boul evard de |owed®Rubsigiary; AMSC Windtec, Klagen-

Bromont, Québec, Canada,J2L 1S9. T: furt, Austria, has landed new orders for its

+1.450.534.5155. Electrical components. wind turbine electrical systems from cu s-
tomers in Canada and China.

ACSA - Aerogeneradores Canarias

S.A.: 35011 Las Palmas de Gran Canaria, A/S Wincon West Wind: Hedemolle

Spain. Tel: +34 928257701. Erhvervsvej 4 DK-8850, Bjerringbro, De n-
mark . Tel: +45 8668 1700.

Amer ican Superconductor Corp. :

Westborough, Mass., through its wholly
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Aquitaine Aérogénérateurs: 25, rue St
Exupery, Mouliets, Gironde France 33350.
Tel: 0557402126.

BlueSkyWwind, LLC.: 10 New King Street,
White Plains, New York 10604. Tel: 914
949-2292.

Bonus En ergy A/S: (Brande, Denmark).
Mfg of wind turbines. Has been acquired by
Siemens Power Generation (Erlangen, Ge-
many).

Dutch Pacific, LLC.:  3835R East Thau-
sand Oaks Blvd. #346, Westlake Village,
Calif. 91362.

Carbide Burrs4less: 1623 S. Minnie
Street, Santa Ana, California 92707. Tel:
800-854-0449.

Clark Machine Inc  .: 423 Glendale Ave.,
St. Catharines, ON Canada |2v 4b9. Tel:
905-227-5233. FAX: 905-227-8493

Clipper Windpower Inc.: 6305 Carpinte-
ria Avenue, Sute 300, Carpinteria, Calif.
93013. Tel: + 1 805 690 3275.

CSR Zhuzhou Electric Locomotive R e-
search Institute  (ZE LRI), China, ordered
20 turbines and core components for 1.65
MW of wind turbines.

Denertec S.A.C. : Francisco de Cuellar
635, Urb. San Idelfonso 1, Surco, Lima, Lima
Peru LIMA33/ Tel: (51 1) 6281727

Distributed Energy Systems Corpor a-
tion: 10 Technology Dr., Wallingford, CT
06492-1955.

Dongfang Steam Turbine Works : Chi-

na, electrical sy sM\We ms
turbine design.

Earth Wind and Power LLC: 208 Cami-

no Manzanas, Thousand Oaks, CA. Tel: 818
317-2644. Fax: 805-373-0064

Enercon GmbH Intl.: Otto-Lilienthal -Str.
25, D- 28199 Bremen, Germany. Tel: +49 /
421/ 244 15 20. Production facilities also in
India and Brazil.
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Enercorp LLC: 1101 Pennsylvania Avenue,
Sixth Floor, Washington, Washington DC
20004. Tel: 202 756 7739.

Energy Transfer Corporation: RR #1,
Sun River, Mont. 59483. Tel: 406-866-2344.

Enertech Wind Systems: PO Box 703,
1800 SE 14th Street, Newton, Kansas 67114.
Tel: 1-800-701-2888

Enron Wind Turbine Corp.:
GE.

Acquired by

Eoltec SAS : 455 promenade des Anglais,
Porte de | 6Arenas,
Alpes Maritimes France 06299. Tel 00 33
(0)6 85 30 35 05.

Ente grity Wind Systems Inc.: P.O. Box
832, Charlottetown, PE Canada C1A 7L9.
Tel: 902-368-7171

EU Energy Wind Ltd: Seelandstr. 1, Lue
beck, SchleswigHolstein, Germany 23569.
Tel: +49 451 3073 108.

Eurowind Developments Ltd & Eur o-
wind Small Turbines Ltd: 38 Kings Ave-
nue, Newhaven, East Sussex, UK BN9 ONA .
Tel: +44 (0) 1273 612383.

Frisa Forjados:  Valentin G. Rivero #127
Col. Los Trevino, Santa Catarina, Nuevo
Leon, Mexico 66350. Tel: +52-81-8153-0306

Fuhrlander Akti  engesellschaft : Auf der
Hohe 4, Waigandshain, Westerwald Germa-
ny D-56477. Tel: +49 (0) 26 64 -99 661 O.

Gamesa Corporacion Tecnologica SA:

C/ Ramirez de Arellano 37, 28043 Madrid,
Spain. +34 915
fest wind\Wirbimelneahutactusers has 32 pro-
duction centers in Spain, the United States
and China. The
from 5,500 in December 2006 to almost
7,000 at the end of 2007, 30% of whom
were outside Spain.

GE Energy: 1 River Road, Schenectady,
New York 12345. Tel: (518) 3857343. GE
Wind Energy, is a unit of GE Power Systems
basedat Marietta, Ga. GE has acquired
Enron Corp., mfrs of wind turbines and has
become the countryos
of turbines and the second-largest in the
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world i just a year into operation. Mar 06,
2008, GE Energy announced Second Wind
Turbine Agreement exceeding $1 billion
with Invenergy . GE expects more than $1
billion per year revenue.

Goldwind Science & Technology Co.:

Chinadbds biggest maker
eration equipm ent.
Green Energy Technologies  : 846 N.

Cleveland Massillon Road, Akron, Ohio
44333. Tel 330-388-3701

Harakosan Europe B.V.: Runderweg 6,
Lelystad, Flevoland, The Netherlands 8219
PK . Tel: +31 (0) 320291099.

Ingetur SA: Pol 6 Gono
soain, Parcela 2, 31395 Barasoain (Navarra),
Spain. Tel: +34 948 720 535.

Lagerwey Wind BV:  Barneveld, The
Netherlands, Anthonie Fokkerstraat 2,

3772 MR, Barneveld. Das Lagerwey Wird-
turbines Ltd., developed plot no. 35, (SP)
Guindy Industrial Estate, Madras i 600032,
India.

LM Glasfiber A/S : Rolles Mollevej 1, Lun-
derskov, Denmark 6640. Tel: +45 79 84 00
00.

MADE Tecnologias Renovables: Paseo
de la Castellana, 95, Planta 29 Brre Europa,
Madrid, Spain. Tel: +34 - 91- 598 37 28.

Magenn Power Inc.: 18 Monet Court, Ot-
tawa, Ontario, Canada K1T4B6. Tel: 613
733-8488.

Mitsubishi Heavy Industries Ltd . : En-
vironmental Systems Division, 2-5-1, Maru-
nouchi, Chiyoda-ku, 100 Tokyo, Japan. Tel:
+81-3-3212 31 11.

Nagalaxmi Industries: 2E3, Dyavasandra
Industrial Area, Mahadevapura P O, Banga-
lore, Karnataka, India 560048. Tel: 91 - 80 -
8510888, 8511086

Natural Energy Processing Co.

(NEPC): 36, Wallajah Road, 600 002 M a-
dras, India. Natu rener purchased another
wind energy developer, Energy Logics (now
Naturener Energy Canada Inc.), in southern
Alberta.

laadustr
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NEG Micon. Merged with Vestas.
Northern Power Systems: 182 Mad Riv-
er Park, Waitsfield, Vermont 05673-0999.
Tel: (802) 496 -2955

Nordex Energy GmbH  : Bornbarch 2,

0 f20848INBréersfed®, VGRrinang. Fel (+49) 40

500 98 100.

Nordex Energy GmbH : C. F. Tietgens Vej
10, 6000 Kolding, Denmark . Tel: ++45 - 75
73 44 00.

Nordic Windpower: 125 University Ave.,
Berkeley, CA 94710. Tel: +1 510 665 9463

Novera Energy: Lev el 5, The
Bufiding, 28 George Street, Sydney, Ats-
tralia 2000. Tel: +61 (0)2 9240 2700.

Ohio Alternative Power LLC: Mason
Building 406 Washi ngton Ave, Lorain, Ohio
44052. Tel: +1 216 7998607

PacWind Inc.: 23930 Madison Street,
Torrance, California 90505. Tel: 310-375
9952 x227

Pak Wind Energy (Pvt) Ltd.: M-3 Akbar
Paradise Gulshane-Igbal 10 A, Karachi,
Sind Pakistan 75300. Tel: +92-21-4971610.

Potencia Industrial SA de CV: Afio de
Juarez 205, Mexico City, Col. Granjas San
Antonio Mexico 09070. Tel: 525 686 7303.

Prime Wind Power International : 828
Block E, Multan Road, Lahore, Pakistan.
Tel: +92 42 543 7314.

Renewable Energy House: Al15, G/F,
Fortune Plaza, 4 On Chee Road, Tai Po,
Hong Kong, Hong Kong. Tel: (852) 2717
5814

REpower Systems AG : Alsterkrugchaus-
see 378, D22335 Hamburg, Germany. Tel:
+49 [/ (0)40/ 539307 -O0.

Saba Niroo Co.: P.O. Box 33315/187, Sh-
hada-ye-Sadid St., 9th Km of Saveh Road,
Tehran 3319973416, Tehran, Iran. Tel: +98
(21) 5525 61367.

Johnsoné
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Shriram : Leitner Shriram Manufacturing
Ltd, a joint venture between Shriram EPC
and Dutch firm Leitwind BV. The $50 mi I-
lion venture will manufacture 1.5 -MW wind
turbines in its Gummidipoondi plant near
Chennai.

Siemens Westinghouse Power C orp o-
ration: headquartered in Orlando, FL, Sie-
mens Power Generation, Erlangen, Gerna-

ny. Siemens Wind Power, (Bonus) Borupvej
16, 7330 Brande, Denmark. Tel: +45 99 42

22 22,

Solect Systems Inc.: PO Box 9157, Bend,
Oregon 97708. Tel: (541) 3302655

Soytes Clean Energy and Electrotec  h-
nics Co. Inc.: Tehran Cad. No: 30 Kavakii-
dere, Ankara, Turkey 06700 . Tel: +90
3124688 750 .

Suneco Green Energy Co. Ltd  : No. 7
Jinan Road, Dongying, Shandong China
257000.

Suzlon Energ vy Ltd.: World HQ, Amster-
dam, Netherlands. +31.20.573.4433. Offices
in Aarhus, Jutland, Denmark. Suzlon Wind
Energy Corporation, Chicago. Suzlon Wind
Energy Corporation, 12626 High Bluff Drive,
Suite 370, San Diego, California 921306
2070. Tel: 858-847 0574. Manufacturing
facilities in India, the United States, and
China. 12,000 employees worldwide.

Sudwind Energy GmbH: Centroallee
265, 46047 Oberhausen, Germany D13507.
Tel: ++49-208-8241-0.

Swiger Coil Systems LLC  : 4677 Manu-
facturing Road, Cleveland, Ohio 44135. Tel:
800-321-3310.
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Toko Asia Wind Energy: 198-11 47th Ave
FL1, Flushing, New York 11358 . Tel: 718
767-3168

Turning Mill Energy : 68 Tupper Rd.,
Sandwich, Massachusetts 02563. Tel: 774
521-8234.

Vestas Wind Systems A/S  : Alsvej 21,
8900 Randers, Denmark. Tel: +45 97 30 00
00. Vestas employs over 13,500 people
worldwide. The company has installed more
than 33,500 wind turbines in 63 countries
and five continents. Vestas has production
facilities in Denmark, Germany, China, | n-
dia, Italy, UK, Spain, Sweden, Norway and
Australia and in Colorado.

Wind Energy Solutions bv : De Weel 20,
Zijdewind, The Netherlands 1736 KB. Tel:
+31 (0)226 425150.

Wind Concepts Ltd  : 16 Briarhill Business
Park, Ballybrit, Galway, Ireland. Tel +353 -
(0)91-700077.

Windflow Technology Ltd.: 42-44
Mandeville St., Riccarton, PO Box 42125,
Christchurch, New Zealand. Tel: +64 3 365
8960.

The Wind Turbine Company : 1261-
120th Avenue NE, Bellevue, WA 98005. Tel
425.637.1470. Fax 425.637.1483. The Wind
Turbine Company, Box 40569, Bellevue,
Washington 98015 . Tel: 425.637.1470

Winwind Oy : Kaarnatie 38, Oulu, Finland
FIN-90530. Tel +358 20 7410 160.


http://www.shriramepc.com/windenergy.asp
http://www.indiaenews.com/chennai/
http://www.solar.net.cn/
http://www.swigercoil.com/
http://turningmillenergy.com/
http://www.vestas.com/
http://www.windenergysolutions.nl/
http://www.mypower.ie/
http://www.windturbinecompany.com/
http://www.winwind.fi/
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4. Solar Energy Industries

After nibbling away at the fringes of the world energy indus try for years,
solar energy systems are now joining the big boysi competing for a multi -billion
dollar market growing at 50 percent per year.

Jobs! Energy!

|l tds easy to under s tGemdnsoldngnergy 6rm Bchotty

people of ancient civilizations were
sun worshipers. The sun gave them
light, supported their food crops and
brought heat to their cold abodes.

Today millions of people around the
world are finding that the sun can
also bring them electric power i one

AG that it will build a new plant in
the Mesa del Sol area near Allu-
querque to produce both photovol-
taic (PV) modules and receivers for
concentrated solar thermal power
plants (CSP). Schott will invest ap-
proximately $100 million to start.
That will include a 200,000 -sq.--ft.

of modern mandés mo s t(18b8ltgam.) fatiktyetithswill e m-

For those in the development field a
long-awaited solar industry boom is
underway. Huge solar farms are
spreading across the deserts of the
world and rooftops everywhere. New
industrial plants are springing up to
manufacture the equipment they
need.

Solar power is well-positioned
among all forms of non-fossil and
renewable energy sources. Already
significant, it will soon become one
of the major segments of the world
energy supply. Some of the big new
solar farms each contain tens of
thousands of heliostatsi mirrors i
laid out for miles across the land-
scape.
that make the solar equipment
people drool.

The rash of new growth is creating
special new opportunities for U.S.
development groups. A prime exam-
ple is the announcement by the

Theyodore the

ploy 350 people. Plans call for ex-
pansion to 800,000 sq. ft. (74,322
sg. m) with 1,500 employees and an
investment up to $500 million by
2012.

In Texas, thin film producer Heli o-
Volt has announced plans to site
their first plant in the Expo Business
Park in Austin. The construction will
be financed by a record-breaking
$101 million funding round i one of
the largest recorded solar power ven-
ture capital launches. The new plant
will cre ate more than 150 technical
and engineering jobs.

Also in Texas, TekSun PV Man u-

kfacturcthg oid buildingsa plantia r s

making amorphous solar panels in
the town of Taylor. TekSun has the
support of technology giant Applied
Materials that employs approximat e-
ly 14,000 people throughout Canada
China, Europe, Israel, India, Malay-
sia, Singapore Japan, South Korea,


http://www.appliedmaterials.com/about/canada.html?menuID=4_1
http://www.appliedmaterials.com/about/china.html?menuID=4_2
http://www.appliedmaterials.com/about/europe.html?menuID=4_3
http://www.appliedmaterials.com/about/israel.html?menuID=4_5
http://www.appliedmaterials.com/about/india.html?menuID=4_4
http://www.appliedmaterials.com/about/se_asia.html?menuID=4_8
http://www.appliedmaterials.com/about/se_asia.html?menuID=4_8
http://www.appliedmaterials.com/about/japan.html?menuID=4_6
http://www.appliedmaterials.com/about/korea.html?menuID=4_7
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and Taiwan. The company is current-
ly investing some $400 million in
solar projects in Texas, Spain and
Germany.

IBC Solar AG , another German so-
lar company, has chosen Cleveland
for its U.S. headquarters. The firm
recently entered into a partnership
with Hyderabad -based Solar Sem -
conductor , a rapidly growing pro-
ducer of photovoltaic (PV) modules.
That deal involves a reported $575
million.

IBC follows the lead of Sharp in sd-
ting up units in the United States.
Several years ago the big Japanese
firm located its sales and marketing
subsidiary, Sharp Electronics
Corporation , in Memphis. That
was Sharpodos firut
facturing facility outside of Japan.

Isofoton , Spainbés |
manufacturer, with more than $400
million in ann ual sales, is another
global player entering the U.S. mar-
ket. The firm is said to be looking at
sites in Ohio for its first plant in
North America.

Meanwhile, Evergreen Solar Inc. ,
manufacturer of the proprietary
String Ribbon wafer technology, has
undertaken an 80-MW expansion of
its Devens, Mass., facility, doubling
its capacity to 160 MW and providing
1,000 jobs in Massachusetts.

In Michigan, PrimeStar Solar Inc.

is planning to double the workforce
at its new Montague manufacturing
facility. The company recently re-
ceived a $3 million contract from the
Department of Energy to develop
utility -scale thin film solar modules.

S osystems. pan el

arge
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The companyos
high-skilled manufacturing base and
its extended production equipment
fabrication network as one of the
prime attractions of the location.

R&D connections

The booming solar industry is pro v-
ing to be a fertile field for venture
capitalists and technology incuba-
tors. This is
con Valley a fresh shot in the arm.
Groups around Palo Alto are invest-
ing tens of millions in startups seek-
ing a slice of the global market for
renewable energy. A number of firms
are adapting technology used for
years to produce silicon wafers for
computer chips to find new ways to
make silicon wafers for solar energy
ma n

A good example isSolaicx , a start-
up that is planning its first silicon
manufacturing facility. The plant,
which will have an initial run -rate of
48 MW, will create about 100 new
jobs in its first year. Plans call for ex-
pansion to 142 MW of solar ingots
and wafers per year.

Another Silicon Valley launch is San
Jose-basedSunPower , a spinoff of
chipmaker Cypress Semiconductor.
For 2007, the company had revenues
of $775 millio n, more than three
times that of 2006. Revenues were
estimated at $1.2 billion for 2008

and at a growth rate of 40 to 50 per-
cent thereafter.

SolFocus Inc. is a new venture
coming out of Palo Alto Research
Center (PARQC. The combine has de-
veloped CPV systems that will deliver
lower cost solar electric power and

CEO

C

git ving

t ed

Cal


http://www.appliedmaterials.com/about/taiwan.html?menuID=4_9
http://money.cnn.com/quote/quote.html?symb=SPWR
http://www.solfocus.com/
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expects to compete with convention- cient. At Sandia National Laborato-
al electricity sources. The company ries in New Mexico, a combine in-
has venture funding of $32 million. volving Stirling Energy Systems
has set a new solarto-grid system
Nanosolar , the company that in- conversion efficiency record of more
vented the cheap, flexibleii pr i nt o than 31 percent. The prototype mod-
type of solar cell, will be building a el power plant consisted of a sixdish
California plant with a proposed layout with each dish array having
output of about 430 MW a year, uti- 82 mirrors.
lizing venture capital of $100 mi I-
lion. All of these developments have led to
an explosive market growth. When
Energy Innovations , yet another we began this study we expected to
start-up, has a staff of about 40 find several dozen firms active in the
people and venture capital invest- field. Now we know there are hun-
ments of $29 mil | i ondredsTMaey ofcthe snpabenfiyms are
core competencies are in enginee- getting big while we write.
ing, solar power and software devd-
opment. The devices it builds require In Germany and Spain where far-
a great deal of integration of all the sighted officials have been pushing
parts and software to run them. solar energyfor years, investors have
become accustomed to an annual
Another start -up, Prism Solar growth rate of PV systems of 40 to
Technologies , will produce a holo- 50 percent. Now, the emergence of
graphic device that separates the big CSP systems has within months
most useful part of the light wave for created a multi-billion dollar market.
electricity generation using patents Analysts predict a $200 billion ma r-
licensed from the lllinois Institute of ket by 2020.
Technology. Starting with venture
capital of a little over $5 million, the Of course the future of the solar in-
small firm hopes to reduce the sili- dustry is best where the sun shines
con needed in solar energy systems brightest and longest. Prime loca-
by as much as 85 grcent. tions in the United States are in Cali-
fornia, Arizona, Nevada, New Mexico
AVA Solar Inc. of Fort Collins, CO, and other parts of the desert Sout-
has announced plans for a new PV west. In Europe preferred sites are
panel factory, expected to employ up located in Spain, Portugal and arid
to 500. It will utilize technology d e- areas around the Mediterranean.
veloped by mechanical engineering
Professor W.S. Sampath at Colorado From Renewable Energy Access
State University to produce panels we | earn that #Aharnessin
that promise to reduce the cost of energy falling on just 2,316 sqg. mi.
generating solar electricity to less (6,000 sqg. km) of desert in North
than $1 per watt. Africa would supply energy equiva-
lent to the entire oil productio n of
On the near horizon are solar sys- the Middle East of 9 billion barrels a
tems that are basically more effi- year . o0
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http://www.nanosolar.com/
http://www.nanosolar.com/7areasofinnovation.htm
http://www.nanosolar.com/7areasofinnovation.htm
http://www.nanosolar.com/7areasofinnovation.htm
http://www.siliconvalley.com/mld/siliconvalley/14868640.htm
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Solar Energy Projects in the United States

Arizona

The big news in solar energy in Aii-
zona is the 280-MW Swlano 0
ect proposed for a site near Gila
Bend. It is a joint venture of Arizona
Public Service and Abengoa Solar, a
subsidiary of the Spanish utility firm
based in Seville.Abengoa has been
building solar thermal power gener a-
tion plants for 20 years in Spain,
Morocco and Algeria.

Solano will use parabolic mirrors to
follow the sun and concentrate its
energy, heating a fluid to 700 F (361
C), and using the fluid to make steam
that will spin turbines to generate
electricity. The plant will use a new
heat storage technology so the plant
can continue generating electricity
for six hours after sunset.

During three years of construction,
the project will employ 1,500 wor k-
ers at the 1,900-acre (769-hectare)
site near Gila Bend. After comple-
tion, 80 permanent employees will
work at Solano.

Abengoa plans to build a mirror
manufacturing facility that will e m-
ploy 100 workers at a yetto-be-
determined location in the Sout h-
western United States. Steel struc-
tures needed for Solano will be made
at an existing Abengoa plant near
Monterrey, Mexico.

Solar Two used a molten salt stor-
age to help adjust for cloudy days.

The salt storage was 60 percent s-
dium nitrate and 40 percent pota s-

p-r o]
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sium nitrate. The molten salt also
allowed the energy to be stored in
large tanks for future use such as
night time.

Tucson Electric Power Co. currently
has 26 PV collectorsystems installed
at its Springerville  generating
plant. This facility started operations
in 2001 and recently passed the five
year milestone of continuous opera-
tions.

California

Back in the 1980s, Luz International,
a firm of Israeli origin, was the pio-
neering commercial developer of
U.S. solar thermal electric projects.
The company built nine plants, tota -
ing 355 MW of capacity in the Mo-
jave desert nearBarstow . Despite
an impressive start, the program
came a cropper as result of intermit-
tent government support, high costs,
and technical problems. Luz had to
file for bankruptcy in 1991.

After some years of frustrations, the
California solar energy business is
again active. The state government
launched a Million Solar Roofs
Initiative  in 2006 i part of a state-
wide effort to install 3,000 MW of
new, grid-connected solar systems by
2016. The program provides $1.167
billion in rebates and cash incentives
on solar systemsto customers of Pa-
cific Gas and Electric Co., Southern
California Edison, and San Diego
Gas and Electric Co.
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The program has enticed large-scale The project will deliver 553 MW of

solar energy developers to invest in solar power to PG&EOGs ¢
California projects. Most notable is northern and central California.

FPL Energyi an affiliate of Florida When complete, the Park will cover

Power and Light. FPL has joined up to 6,000 acres (2,428 hectares),

with Israel -based Solel Solar Systems or nine sg. mi. (24.3 sg. km). The

to undertake a 550-MW Mojave S o- plant will wuse Sol el ds
lar Park . Solel had previously &ac- parabolic trough technology with 1.2

quired the former Luz property in million mirrors and 317 miles (510

the Mojave. km) of vacuum tubing to capture the

sunds heat

Engineers working at the Solar Energy Generating Systems
(SEGS) facility in the Mojave Desert

Solel and FPL Energy layout in Mojave desert.
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Meanwhile, Stirling Energy Systems
of Phoenix, Ariz., has announced
plans for a 500-MW solar project at
Victorville , 70 miles (113 km)
northeast of Los Angeles, to serve
Southern California Edison and San
Diego Gas and Electric. Using Stir
ing-engine/solar -dish technology the
project will deliver enough power to
run half a million homes. The plan
contains an option to expand the
project to 850 MW. The 20,000 -dish
array would be expanded to 34,000.

A San Franciscaebased startup,
Cleantech America, is preparing to
develop several 80-MW facilities in
California. The firm is planning with
Pacific Gas and Electricto build one

mer president of Oracle. Both sit on

the companyds board.

Southern California Edison has
launched a project that will place 250
MW of advanced photovoltaic gener-
ating technology on 65 million sq. ft.
(6,038,698 sg. m) of roofs of South -
ern California  commercial buil d-
ings i enough power to serve @-
proximately 162,000 homes.

Colorado

The pioneer here is the Alamosa
Photovoltaic Solar Pla  nt San
Luis Valley , at Alamosa with a ca-
pacity of 8 MW.

of the worl dods di ar g elsstrictef Cadumioeo st a

vanced photovoltaic solar power sta-
tions, CalRENEW-1, in the San
Joaquin Valley near Fresno. It will
cover about 600 acres (243 hec-
tares).

In addition, Brightsource Energy, an
Oakland-based firm, plans to devd-
op a 400-MW solar thermal power
complex in the Mojave desert, util -
izing Distributed Power Tower (DPT)
technology developed byLuz II. It
consists of mirrors that reflect the
sunds |ight to a
water and run a steam turbine to
create electricity.

Also, Austra, a Palo Alto start-up, has
announced plans for a 175MW solar
thermal power plant in Central
California . Begun five years ago as
an Australian company called Solar
Heat and Power, Ausra relocated to
Palo Alto last year with the backing
of well-respected technology inves-
tors Khosla, a cofounder of Sun Mi-
crosystems and Ray Lane, the fa-
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The new bill, H.R. 798, directs the
General Service Administration to
spend $30 million for a 300 -ft. (91.4-
m) long, 130-ft. (40 -m.) high solar
array on the south wall of the DOE
headquarters (also known as the
James Forrestal Building ), lo-
cated on Independence Avenue.

Idaho

Avista Utilities  and a startup San

c e nFrancesto campameptan tb testeh e a t

new solar power system innort h-
ern Idaho that could provide an
electricity boost to help relieve peak
summertime energy use.Gree n-
Volts Inc. will try out its utility -
scale, suntracking solar array, billed
as more costeffective than traditio n-
al models, near an Avista substation
in Rathdrum . It will be the first
project at tthsebedit i
for clean energy sources.

ty

0

S


http://www.pge.com/
http://www.luz2.com/
http://money.cnn.com/quote/quote.html?symb=JAVA&source=story_quote_link
http://money.cnn.com/quote/quote.html?symb=JAVA&source=story_quote_link
http://money.cnn.com/quote/quote.html?symb=ORCL&source=story_quote_link
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Produced by Spokane Valleybased
Ecolite Manufacturing Co. and
backed financially by Avista and oth-
er local investors, the prototype sys-
tem could initially generate about 2.4
kW, enough electricity for two
homes.

With about 200 employees, Ecolite
expects revenues of about $20 ml-
lion this year. Ecolite CEO Caferro
said the company already is expard-
ing his 80,000 -sq.-ft. (7,432-sg.-m.)
manufacturing plant by 12,000 sq. ft.
(1,115 sg. m), and he expects to dou
ble his work force if GreenVolts takes
off.

Massachusetts

The U.S. Department of Energy
created a
describe an abandoned or contani-

nated property (brownfield) redev e-
loped to use solar technology. A pob-
neering project is located in Broc k-
ton.

Nevada

The Spanish firm Acciona Solar
Power (formerly Solargenix) has
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launched a 64-MW project called
Nevada Solar One located near
Boulder City. The project covers 300
acres (121 hectares) and contains 760
mirror arrays with a total of 184,000
mirro rs. The parabolic trough plan
features the Solargenix SGX1 collec-
tor. The mirrors direct sunlight on an
oil-filled tube. The oil is then used to
create steam, which turns a turbine.
The Boulder City plant will sell po w-
er to Nevada Power Co. of Las Vegas
and Sierra Pacific Power Co. of Reno.

Another significant solar project in
the state is an installation at the Nel-
lis Air Force Base . It has a capadc-
ty of 14 MW.

New Mexico

ABri ght f i eTwo Arizona companies, New Solar

Ventures and Solar Torx, have an-
nounced plans for a $650 million s o-
lar photovoltaic panel factory and
power plant near Deming . The 300-
MW facility is projected to occupy
about 2,500 acres (1,012 hectares),
employ several hundred people, and
begin operations by 2011.



Project New America

A Glimpse at Solar Energy Projec

ts Around the World

Australia

In 1996, an Australian company, So-
lar Systems , successfully converted
14 solar thermal concentrators to
photovoltaic power generation. They
were installed in the 1980s at White
Cliffs, South Australia

Solar Systems hasalso constructed
four new concentrator dish power
stations at Hermannsburg  : (192
kW), Yuendumu (240 kW), Laj a-
manu (288 kW), and Umuwa (220
kW). Together they generate 940
kW.

Solar concentrating PV dishes at Yuendumu

in Australiabds Northern
Solar Systems is also developing a
$420-million, large -scale solar pov-
er plant near Mildura in nort  h-
west Victoria . The 154MW solar
power station is planned to have 250
heliostats (sun tracking mirrors) in
multiple arrays. The firm is to receive
a $75 million grant for the project
under the federal
Emissions Technology Demonstra-

tion Fund (LETDF).
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Germany

The German government asserted
leadership in 1998 with a bold pro-
gram to achieve 100,000 rooftop PV
installations within 10 years. The law
provided low -interest loans for roof-
top PV systems. The program was so
successful that the target was met in
five years. This was a powerful boost
for German firms producing PV sys-
tem components.

The Juwi group, based in Bolanden
in the state of Rhineland-Palatinate,
has devel oped o0mge
gest photovoltaic (PV) power plants
at a former military air base at
Brandis , east of Leipzig. The 40
MW solar power plant uses state of
the-art thin -film technology.

of

Shell Erneuerbare Energien GmbH
and Saint-Gobain Glass Deutschland
GmbH recently announced plans to
create AVANCI S to
Copper-Indium -Selenium (CIS) thin-
fimetechmojogy. AVANCIS will build
a manufacturing plantin Torgau to
produce photovoltaic panels using
the CIS technology. A 25MW poly-
crystalline facility was built in  Gel-
senkirchent by Royal Dutch Shell
and Pilkington Solar International.

What at one time was reported to be

thewor |l dés | argest PV

g oplart is fpeaedchin Rbeking. .dtwas a

capacity of about 10 MW. Another

early leader was the installation in

the Muldentalkreis  district in the
state of Saxony, rated at 12 MW.

t he

expl oi

s ol


http://www.reuk.co.uk/Worlds-Largest-Solar-Power-Plant.htm
http://www.reuk.co.uk/Worlds-Largest-Solar-Power-Plant.htm
http://www.reuk.co.uk/Worlds-Largest-Solar-Power-Plant.htm
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Other significant projects include:
Solarpark Gut Erlasee , Erla-
see/Arnstein, 12 MW, Solarpark
Penzing , Penzing, Minchen 3.5
MW; and Solarpark Mehringer

héhe , Mehring, Trier -Saarburg, 3.5
MW.

Israel

Preliminary plans have been an-
nounced for three large solar plants
near Ashalim in the Negev desert.
Two of the facilities would be mirror
arrays generating about 100 MW
each. The third would be a PV plant
with a capacity of 15 MW. Total cost
would be about $700 million.

solar panels. The first stage will have
190,000 fixed and 52,000 on track-
ers. Costing $254 million, the farm

covers over 300 acres (121 hectares).

Acciona Energy, the Spanish cm-
glomerate, was selected to build and
operate a 62-MW plant. Acciona ac-
quired 100 percent of the shares of
Amper Solari owner of the rights to
the solar plant authorized by the Por-
tuguese Ministry of Economy.

To supply the components for the
huge new farm, the company located
a PV panel manufacturing plant in
Moura with a minimum annual
production capacity of 24 MW. Also,
the firm gave $4 million to the social

Japan fund of the poverty -stricken area for
infrastructure improvements.
Following Ger manyo6és | ead, Japan

launched a 70,000-roof PV program
that has accelerated solar develp-
ment. Well-known Sharp is a major
producer with a plant at Kamey a-
ma .

Also, world-famous Honda Motors

has established a wholly owned sib-
sidiary, Honda Soltec Co. Ltd. ,to
produce thin film solar cells devel-

oped by Honda Engineering Co. Ltd.,

the production engineering subsidi-

ary of Honda. Honda
27-MW manufacturing plantis | o-

Spain

One of the most impressive solar
projects in Europe is taking shape at
Seville . Beginning in 2001, ele-
ments have been added to anAbe n-
goa complex that will rival anything
in the world. Overall, investment will
be about $1.6 billion.

The project began with an 1MW
plant in the municipality of Sanl u-
c&rdalMay®rc @isout meamives (25

km) west of Seville. New components

cated at the curr entwilsesultiaa 300 -MA daoildydy s

Kumamoto factory.
Portugal

Blessed with one of the best locations
in Europe for capturing solar energy,
Portugal is moving boldly with a gi-
gantic project at Moura in the Alen-
tejo region. When fully developed,
the new solar farm will have 376,000
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2013. The development program in-
cludes the PS10,
tower technology solar thermoelec-
tric power plant constructed for
commercial operation, and Sevilla
PV, the largest low concentration
system photovoltaic plant 7 yielding
a diverse technologymacro-project
that includes tower thermoelectric,
parabolic-trough collector, Stirling

t

he

wor



Project New America

dish, and low and high concentration
photovoltaic plants.

The huge project being developed by

Solucar, an Abengoa affiliate, will
meet the power needs of the Seville
area and contribute greatly to the
economy of the Alijarafe district.
Benefits will include 1,000 jobs du r-
ing construction phases and some
300 for maintenance and service.

Another Spanish company, SENER,
is developing Andasol 1 , the first
parabolic trough plant in Europe, a
50-MW system outside Granada.

Other projects include: Parque S o-
lar Hoya de Los Vincentes  , Ju-
milla, Murcia. 23 MW; Solarpark
Beneixama , Alicante. 20 MW;

Planta Solar de Salamanca , Sa-
lamanca. 13.8 MW; Solarpark L  o-
bosillo , Murcia. 12.7 MW; and
Huerta Solar Monte Alto , Mil a-
gro. 9.5 MW.

A b u D hMabdardngiative and

Spainds Sener engineerin
formed a joint venture to build and

operate concentrating solar power

plants acrosst he wor | dés sunbel
gions. The JV called Torresol Energy,

will be 60 percent owned by Sener,

an engineering group, with 40 per-

cent held by Masdar, the Abu Dhabi
government s umbrell a gr
of its renewable projects. The ven-

turebds f ibussnessistoder of

start work on three solar power

plants in Spain with combined value

of $1.2 billion.

Some Companies Developing Solar Energy Systems

Abengoa is a large Spanishbased divers-
fied energy company. Its affiliate Solucar is
its active solar business unit.

Acciona: One of Spai mds
tions, with activities in more than 30 cou n-
tries on five continents with projects in r e-
newable energies, and other infrastructures.
The firm has a workforce of more than

38,000. +1-212-593-6377, +1:860-810-5657,

guerink@ruderfinn.com . Includes Acciona
Solar Power (formerly Solargenix), and Ac-
ciona Energy Oceania Pty Ltd, Level 1, 95
Coventry St., South Melbourne, VIC 3205,
Australia.

AES Ltd.: AES Building, Lea Road, Forres
IV36 1AU. E-mail: info@aessolar.co.uk

AES Solar. Corp , Arlington, Va., and Riv -
erstone Holdings LLC  , New York City,
have formed a joint venture in which AES
Solar will invest $1 billion in next five years

| a ingewsPV ingtatlatignsat sites yet to be

named.

Akeena Solar , Los Gatos, Calif., a solar
panel installation firm with 50 employees.

Al -Afandi Solar Wafers and Cells Fa c-
tory , 21411 P.O. Box 452, Jeddah, Saudi
Arabia. Tel: 966 2 6634442.

Amper Solar . Acciona has acquired 100%
of the shares of Amper Solar.

Applied Films . Bought by Applied Mate-

Phone: +44 (0)1309 67691Tds. AES is the UK©®&s

original solar thermal collector manufactu r-
er and has been manufacturing collectors
since 1979.
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Applied Materials . 3050Bowers Avenue,
P.O. Box58039, Santa Clara, CA 95054


http://media.cleantech.com/companies/masdar
mailto:guerink@ruderfinn.com
mailto:info@aessolar.co.uk
http://www.news.com/Applied-buys-Applied-and-gets-into-solar/2100-11746_3-6068805.html
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3299. Tel: 1-408-727-5555. Applied Mate-
rials creates and commercializes nanc
manufacturing. The firm employs appro x-
imately 14,000 people throughout Canada,
China, Europe, Israel, India, Malaysia Sin-
gapore, Japan, South Korea, Taiwan, and the
United States. They produce: semiconductor
(aka integrated circuit) chips for all electro n-
ic gear, flat panel displays for computers and
television, glass coatings for homes and
buildings, web (flexible substrate) coaters
for industry, and PV solar cells and modules
using both thin film and crystalline ph oto-
voltaic technology.

Arise Technologies . 65 Northland Road
Waterloo, Ontario, Canada. N2V 1Y8. 1877-
274-7383. Produces PV solar cells.

Ascent Solar . Littleton, Colorado, a devel-
oper of thin -film photovoltaic modules.
Ausra Solar Heat and Power , Palo Alto,
CA. Thermal power installations.

Avancis . Shell Erneuerbare Energien
GmbH and Saint-Gobain Glass Deutschland
GmbH, recently announced plans to join
forces and create Avancisi an entity that
will d evelop, produce and market next gen-
eration sol ar
advanced Copperindium -Selenium (CIS)
thin -film deposited on glass.

AVA Solar Inc. , 4557 Denrose Court, Unit
B, Fort Collins, CO 80524. Phone: (970)
472-1580. Founded in 2007 to commercial-
ize an advanced process for manufacturing
cadmium telluride (CdTe) thin -film phot o-
voltaic modules i using 15 years of deve
opmentatCol orado St at a-
terial Engineering Laboratory,

Bangkok Solar Co. Ltd ., 39/1 Moo 1,
Bangpakong-Chachoengsao Road, Sanp-
dad, Banpho, Chachoengsao 24140, Thai
and. Tel: 66(0) 3857-7373.

Bharat Electronics Limited , 2nd Floor
S.N. Bldg, 25 M.G. Road, Bangalore- 560
001, India. Tel: 91 80 5595729. PV comm-
nents. Bharat Heavy Electricals Limited.
Integrated Office Complex, Lodhi Road,
New Delhi -110003, India. Tel: 91 11
51793242.
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Un i vBrightSoutce Ehergy Mc.,

Big Sun Energy Technology . No0.458,
Sinsing Rd., Hukou Township, Hsinchu
County 303, Taiwan (R.O.C.). Tel: 886-3-
5980288.

BIPV companies. BIPV gands for Building
Integrated Photovoltaics and refers to solar
energy technologies that are integrated into
a buildingbs fa-ad-e
merous firms offering BIPV.

Bloom Energy . Silicon Valley venture hea-
vyweights Kleiner Perkins Caufield & Byers
and New Enterprise Associates are backing
Bloom Energy, a solid-oxide fuel cell com-
pany that has raised $102 million.

Bo ading Yingli . N0.3055, Fuxing Middle
Road, National New & High-tech Industrial
Development Zone, Baoding, China. Pos:
071000. Tel: 86 312 3100509. PV materials.

BP Solar . 630 Solarex Court, Frederick,

Maryland 21703. Tel: 1 301 698 4200. The
parent firm, BP, has been involved in solar
power since 1973 and its subsidiary,BP So-
lar,isnow one of the
power companies with production facilities
in the United States, Spain, India and Aus-
tralia, employing a workforce of over 2,000

t echnol o g \eopleavwrdddideoBP S@dn ie & nhajiors

worldwide manufacturer and installer of
photovoltaic solar cells for electricity. The
company has begun constructing two new
solar photovoltaic solar cell manufacturing
plants, one at its European headquarters in
Tres Cantos,Madrid , and the second at its

joint venture facility, Tata BP Solar, in Ban-

galore, India.

1999 Harri-
son Street, Suite 2150, Oakland, CA 94612.
Tel: 510-550-8161 x108.

E-mail: info@brightsourceenergy.com

CarouSol systems include 176 units, each
containing a mirror that focuses sunlight
onto a one-centimeter-square sdar cell
made by a Boeing subsidiary, Spectrolab.
The steel units rotate around a circular track
and tilt vertically, allowing them to track the
sun all day.

Canon Inc ., E Business Division. 3-30-2,
Shimo-Maruko, Ohta-ku, Tokyo 1468501,
Japan. PV systems.

worl doés
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Canrom Photovoltaics Inc ., 108 Aikman
Avenue, Hamilton, Ontario, Canada L8M
1P9 Tel: 1 905 526 7634.

Central Electronics Limited . 4 Industr i-
al Area, Ghaziabad, 201 010, Sahibabad, ni-
dia, Tel: 91 120 2895165. PV materials.

China Biotech Holdings Limited , China
Merchants Zhangzhou Development Zone.
Manufactures PV solar thin film base plates.

China Electric Equipment Group .
Zhongdian Avenue, Yangzhong. China. Tel:
0086 -25-83275370. E-mail: leo@ceeg.com;
one of Chinaés | armest
ponents. The CEEG consists of several sh-
sidiary companies, namely, Jiangsu CEEG
Electrical Equipment Manufacturing Co Ltd,
Jiangsu CEEG Electrical Transmission and
Distribution Equ ipment Co. Ltd., Jiangsu
CEEG Transformer Manufacturing Co. Ltd.,
Shanghai DuPont Electrical Equipment
manufacturing Co. Ltd., Jiangsu East China
Microwave Instrument Co. Ltd., and CEEG
Shenyang Institute.

China Sunenergy . No. 123, Fochengxilu,
Nanjing Jiangning Economic & Technical
Development Zone, China,PC:211100.Tel:
+86-25-52766688.

E-mail: info@chinasunergy.com

Cypress Semicondu ctor , San Jose. A
long-established chip maker. In 2005
launched a spin-off Sun Power, based in San
Jose.

DayStar Technologies . Has signed a lg-
ter of intent with Juwi Solar GmbH |, one
of the leading companies in the renewable
energy sector in Europe. The LOI identifies
Juwi Solar GmbH as a sales partner for
DayStar in commercializing its CIGS glass
modules.

Ecolite Manufacturing Co., Spokane
Valley. With about 200 employees, Ecolite
expects revenues of about $20 million this
year. PV components.

Energy Conversion Devices Inc. Ovon-
ics. 2956 Waterview Drive Rochester Hills,
MI 48309, Tel: 1 248 293 0440. PV compo-
nents.
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Energy Photovoltaics Inc. 276 Bakers
Basin Road, Lawrenceville, NJ 08648, Tel: 1
609 587 3000.

Eoplly New Energy Technology Co

Ltd ., No. 8, West Hainan Rd., Hainan,
Jiangsu 226611, China. Tel: 86 88782787.
Solar.

ErSol Solar Energy AG . Wilhelm -Wolff -
Str. 23 99099 Erfurt, Germany. Tel: 49 3 61
442 4671 0.

ESolar Inc ., a Pasadena, CAbased compma-
ny launched by Google. ESolar heliostats are
pesigrebdite reimingsize cobt, reRIMingeoono-
my-of-scale benefits at much smaller power
plant sizes than traditional solar thermal
plants.

ET Solar Group . ET Solar China. 24F, A2
World Trade Center, Mansion 67 Shanxi
Rd., Nanjing 210009, China. 86 25 8689-
8096, 8689-8098, sales@etsolar.com ET
Solar US, 4900 Hopyard Road, Suite 290
Pleasanton, CA 94588, (925) 4609898.
sales@etsolar.us

E-Ton Solar Technology . No. 498, Sec. 2,
Bentian Rd., Tainan, Taiwan, 709 Tel: 886-
6-3840777

Evergreen Power Limited . 14-16 Hill-
wood Road, Suite 7B, Tsim Sha Tsui, Hong
Kong, Hong Kong 00001. Tel 852 9673
6227. Photovoltaic modules.

Evergreen Solar Inc . 138 Bartlett Street,
Marlboro, MA 01752 Tel: +1 508.357.2221.
info@evergreensolar.com

First Solar LLC ., 4050 E Cotton Center
Blvd. Suite 6-69, Phoenix, Arizona 85040,
Tel: 1 602 414 9300

Free Energy Europe . 2, Rue Leon Droux,
BP 66, 62302 Lens Cedex, France. Tel: 33 03
21 79 30 60. Solar.

Fuji . 2-2-1 Nagasaka Yokosuka, Chiyodaku,
240-01, Kanagawa, Japan Tel: 81 46 857 67
30 PV.

Flagsol GmbH . Agrippinawerft, 22, 50678
Koln, Germany. www.flagsol.com . A pio-
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neering developer of parabolic trough collec-
tors. Large projects in Californi a.

Flabeg GmbH & Co. KG.  Waldaustral3e
13, 90441 Nurnberg, Germany. +49 (0)911-
96 456-245. A leading manufacturer of high-
precision solar mirrors. Flabeg developed a
measurement process in cooperation with

Helios Technology srl  , Via Postumia 11,
35010 Carmignano di Brenta (PD), Italy

Huamei PV Company . N0.86 Jianguolu,
Qinhuangdao, Hebei, China 066000, Tel: 86
335-3035394.

IBC Solar AG , Am Hochgericht 10, 96231
Bad Staffelstein, Germany. Tel: +49 9573

MAN as part of theofiAri ®224-0 aerospace pr

gram.

FPL Energy . Subsidiary of Florida Power
and Light. P.O. Box 14000, Juno Beach, FL
33408-0420. 561-691-7171.

Frontway Enterprise Co. Gong Gang
Mission, 16 Fuzhou South Road, Qingdao
266071, China. (+86) 532 - 8597 1349.
www.supesolar.com.

GE Energy (Solar Division). 231 Lake
Drive, Newark, Delaware, Tel: 1 302 451
7500.

Gintech Energy . 8F, No. 396, Nei Hu Rd.,
Sec.l1, Taipei 114, Taiwan. Tel: 88&2-2656-
2000. Solar.

Google . The global information giant has
entered the renewable energy field with a
spin-off, eSolar Inc. , based in Pasadena.

Green Energy . See Yingli

GreenVolts Inc . 50 First Street, #507, San
Francisco, CA 94105.info@greenvolts.com,
415 963-4030. A solar start-up with $1.5
million venture capital.

HelioDynamics Inc., 23 Dos Posos, Om-
da, California 94563. Tel: 925 254 5250. &
mail: jepsen@heliodynamics.com. Offers
solar concentrators designed to be mounted
on roofs, on parking lots and in open-field
sites.

Heliodomi S.A. P.O. Box 60212, Thermi

57001, Thessaloniki, Greece. Tel: 30 310 469

140.

Heliodindmica . Rodovia Raposo Tavares
km 41, Vargem Grande Paulista- CEP
06730-970, Caixa Postal 111, S&o Paulo, Bf
sil. Tel: 11 41583511

ICP Solar Technologies Inc ., 6995
Jeanne-Mance Montreal, Quebec, Canada
H3N 1W5. Tel: 1 514 270 5770

lowa Thin Film T echnologies . 2337
230th Street, Boone, lowa 50036. Tel: 1 515
292 7606

Isofoton SA. ¢/ Montalban No9, 2 Izq.,
28014 Madrid, Spain. Tel: 34 91 531 2625

Jadoo Power , Folsom, CA. Whether pro-
duced by the sun, wind, or hydrogen, energy
needs to be captured. Jadoo Power, aMohr
Davidow -funded company based in Fd-
som, Calif., is producing small hydrogen fuel
cells for the military and consumers. Even-
tually it plans to sell a rechargeable hydro-
gen fuel cell that can poweran entire home.

Jiangsu Huayang Solar Energy Co. Ltd
JingAo Solar Co. Ltd., JingLong Industrial
Park, JingLong Street, NingJin County,
Xingtai, Hebei, China 055550 Tel: 86 319
580 0751

Juwi Solar GmbH , Bolanden, Rhineland-
Palatinate, Germany. Has developed more
than 600 photovoltaic power plants with a
total capacity of 80 MW. Partner of Day -
Star U.S. using photovoltaic products
based on copper indium gallium selenide, or
CIGS, thin-film semiconductor technology.

Kaifeng Solar Cell Factory. No.45 Xin-
hua Dongjie, Kaifeng, Henan, China
475000, Tel: 86 378 597722

Kanek a Corporation . 3-2-4, Nakanoshi-
ma, Kita-ku, Osaka 530-8288, Japan. Tel: 81
6 6226 5237. PV products.

Konarka Technologies Inc. , Lowell,
Mass., has raised $32 million from Chev -
ronTexaco, utility company Electricité de
France and venture capital firm Draper
Fisher Jurvetson. Konarka, which counts


http://energy.sourceguides.com/businesses/byP/solar/pvC/byB/mfg/byN/byName.shtml#30354#30354
http://www.supesolar.com/
http://www.gintech.com.tw/
mailto:info@greenvolts.com
mailto:jepsen@heliodynamics.com
http://www.heliodomi.gr/
http://www.heliodinamica.com.br/
http://www.heliostechnology.com/
http://www.icpsolar.com/
http://www.iowathinfilm.com/
http://www.isofoton.es/
http://energy.sourceguides.com/businesses/byP/solar/pvC/byB/mfg/byN/byName.shtml#29612#29612
http://www.jasolar.com/
http://www.pv.kaneka.co.jp/
http://energy.sourceguides.com/businesses/byP/solar/pvC/byB/mfg/byN/byName.shtml#23188#23188

Project New America

Nobel Prize winner Alan Heeger as a fourd-
er, will produce solar cells made of thin lay-
ers of plastic.

Kvazar JSC . 3 Severasyretskaya str.,
04136 Kiev, Ukraine. Tel: 81 75 604 3476.
Solar.

Kyocera Corporation (Solar Energy Divi-
sion). Kyocera Corporation Headquarters
Building, 6 Takeda Tobadono-cho, Fushimi-
ku, Kyoto 612-8501, Japan. Tel: 380 (44)
205 34 50. Kyocera Solar Inc., (US Division).
7812 East Acoma, Scottsdale, Arizona
85260, Tel: 1 480 948 8003. Kyocera Corpo-
ration has announced plans to reinforce
production bases in Japan, the U.S., Europe
and China, investing a total of about $307
million through FY2010.

LDK Solar Co. Ltd.,  Hi-Tech Industrial
Park, Xinyu City, Jiangxi province, China.
U.S. office in Sunnyvale, California. IPO
$300 million to finance two polysilicon
plants currently under construction in Ch i-
na.

Maharishi Solar Technology Pvt. Ltd "
Ai 14, Mohan Cooperative Industrial Estate,
Mathura Road, New Delhii 110 044, India.
Tel: 91 11 6959701

Matsushita Battery Industrial Co m-
pany . Photovoltaic Division, 1-1 Matshushi-
ta-cho, Moriguchi-shi, 570-8511, Osaka, a-
pan. Tel: 81 (0)6 6991 1141

Matsushita Seiko Co Ltd ., 4017, Shimo-
nakata, Takaki-cho, Kasugai, Aichi, 486-
8522, Japan. Tel: 81 0568 81 1511. Solar.

Microsol International , P. O. Box 4940,
Fujairah Free Zone Phase Il, Fujairah, Unit-
ed Arab Emirates 4940, Tel: 00971-9-
2282138. PV.

Mitsubishi Electric Corporation . Mit-
subishi Denki Building 2 -2-3, Marunouchi,
Chiyoda-ku, Tokyo 100-8310, Japan. Tel:
81-3-3218-2111. PVMitsubishi Heavy | n-
dustries (Power Systems Division) 51 Ma-
runouchi 2-Chome, Chiyodaku, Tokyo 100-
8315, Japan. Tel: 81 (0)3 3212 9408

34

Moser Baer Photovoltaic . 43 B, Okhla
Industrial Estate, New Delhi 110020, India.
Tel: 9141635201

Motech Industries Inc . Solar Electricity
Division, No 3 Da-Shun 9th Road, Tainan
County, 744, Hsin-Shi, Taiwan. Tel: 886 6
505 07 89 x204

Nanosolar , a Palo Alto company, has more
than $100 million in funding. The company
has developed a cheap flexiblda pr i nt
type of solar cell.

Nanosys of Palo Alto is working with Ma t-
sushita on sprayable solarcoatings for roofs.

Neo Solar Power Corp., 2, Wen-Hua Rd.,
Hsinchu Industrial Park, Hu -Kou, Hsinchu
County, Taiwan 303. Tel: 886-3-598-0126
New Solar Ventures . Arizona firm.
Ningbo Solar Energy Power Co . Zhou

Fuuzhang, 315012 No 80 Qiafengjie, Ningbo,
Zhejiang, China. Tel: 91 44 4836 351

Open Energy , www.openenergycorp.com
bought Toronto -based Solar Roofing Sg-
tems and its patented BIPV roofing mem-
branes, SolarSave. Also, acquired Connect
Renewable Energy Inc.i maker of BIPV
roofing tiles. Has $20 million in financing.

Pacific SolarTech.
up.

A Silicon Valley start-

Pentafour Solec Technology Limited
(licensee of Solec International), Chitra
Towers, 332-2 Aarcot Road, Kodambakkam,
Chennai 600 024, India. Tel: 86 574 712
1761

Perlight Solar Co. Ltd

Photon Semiconductor & Energy Co.

Ltd. , 300, Cheoncheonrdong, Jangan-gu,
Suwon-si, Gyeonggido, 440-746 Korea. Tel:
82 55294 2116. PV.

Photovoltech NV SA . Grijpenlaan 18,
3300 Tienen, Belgium. Tel: 32 1 6805-850

Photowatt International SA , 33, rue St
Honore, ZI Champfleuri, 38300 Bourgoin,
Jallieu, France. Tel: 33 (0)474 93 80 20
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Polar Photovoltaics . 268 Tanghe Road, being devel oped asm-a fdAmanuf ac
Bengbu, Anhui 233030 China. Tel: 86 552 plex for the 21st century. oo
3178212
_ _ . ~ Shecom K.K. , ShecomBldg, 222, Kotono-

Power_nght , the nationds bi aagPchomeThudku, Kobe, Hyogo, Ja-
panel installer. pan 651-0094. Tel: 81-78-232-1974. Solar

_ electric power systems, batteries lithium ion,
PrimeStar Solar Inc.  , HQ, 13100 W. 43rd LED lighting.
Drive, Golden, CO 80403-7232. 303-278-
3180. Shenzhen Topray Solar Co Ltd ., 6th

_ _ Floor, 2nd Block, Yuezhong Industrial Area,
Prism Solar Technologies, PO Box 630, Zhuzilin, Futian Shenzhen, Guangdong,
Stone Ridge, NY 12484. Tel 845.943.5374. China 518040. Tel: 86 755 3709226

info@prismsolar.com
Signet Solar , recently signed a contract to

Q-Cells AG . Guardian str.16, D-06766 buy turnkey production lines from Applied

Thalheim, Germany. Tel: 49 3494 66 86-0. Materials.

The worlddéds second | argest celll manufacturer
o . Sinonar Corpora tion , 8 Prosperity Road

ReneSola . Shanghai, China. Raised $130 1, ScienceBased Industrial Park, Hsinchu,

million in a stock offering on the New York Taiwan. Tel: 886 3 5783366. Solar.

Stock Exchange.
SkyFuel was awarded a grant by the U.S.

Renewable Energy Corporation , based Department of Energy to develop its ad-

in Norway, has seven production plants in vanced CSP/LPT system. LPT is a high
three different countries with approximately temperature linear Fresnel system with mol-
1,100 employees. Producer of polysilicon ten salt storage.

and wafers for PV applications.
Sky Solar Interna  tional Co. Ltd ., Hong

Sanyo Electric Co Ltd.: Soft Energy Kong.

Co., Business HQ 222-1, Kaminaizen, Su-

moto City, Hyogo 656, Japan. Tel: 81 799 23 Solaicx , a Silicon Valley startup that manu-
2901. Produced $213 million worth of solar factures silicon wafers.

cells at its plant in Hungary in recent year.
Solarfun . 666 Linyang Road, Qidong,

Schott Solar Industrie . straf3e 13, Ale- Jiangsu Province, China 226200. Solarfun i
nau, Germany. D 63755. Tel: 49 (0)6023 91 Eugene, Oregon 7405. Tel: 1541-228-8888.
17 12. One of the worl d&des@solarfgrecem.cnpr oducer s of
solar photovoltaic technologies. Schott em-
ploys over 900 people and has worldwide Solarfun Power Holdings Co. Ltd ., So-
production capacity of over 130 MW. larfun Power. 218 Wusong Road, BM
Tower, 26th Floor, Shanghai, China
Sharp Corporation, Sharp Photovo |- 200080. Tel: 0086 21 6307 0222
taics Div., 282-1 Hajikami, Shinjo -cho,
Kita-Katsuragi-gun, Nara Prefecture 639- Solar Power Industries . 13 Airport Road
2198, Japan. Tel: 81 745 63 3579Sharp is Belle Vernon, PA 15012. Tel: 1 724 372001
the worldbés | argest photovoltaic module and
cell manufacturer, with major plantsin J a- Solar Reserve , 2425 Olympic Blvd., Suite
pan and in the UK. Sharp Solar produces 6040 West, Santa Monica, CA 90404. 310-
solar cells for many applications, from sate - 449-8680. A collaboration between United
lites to lighthouses, and industrial applic a- Technologies Corporation (UTC), a Dow 30
tions to residential use. Recently the firm Cong|0merate' and US Renewables Group, a
undertook to build a new state-of-the-art private equity firm focused exclusively on
LCD panel plant and solar cell plant for the renewable energy. SolarReserve holds the
mass production of thin -film solar cells in exclusive worldwide license to build state-of-
Sakai City, Osaka prefecture. This project is the-art Concentrated Solar Power (CSP)
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plants that use equipment manufactured by
HS Rocketdyne, a subsidiary of UTC. Ro&-
etdyne, in partnership with the U.S. D e-
partment of Energy, has invested $100 mil-
lion in the design and manufacture of these
components,

Solar Semiconductor recently purchased
a Solar PV Module manufacturing line from
P. Energy S.A.S. ofitaly.

Solar Systems. 322 Burwood Road, Haw-
thorn Victoria 3122, Australia. +61 3 8862
8100

SolarWorld AG . Kurt -Schumacher-Str.
12-14, 53113 Bonn, Germany. Tel: 49 (0)
228 /5592 00

Solar Cells (formerly Koncar Solar Cells),
Tezacki put BB, 21000, Split, Croatia. Tel:
38521 374 510

Solartec s. r.0., 1 Maje 1000/M3, CZ- 756
64 Roznov pod Radhostem 3, Czech Repb-
lic, E-mail: solartec@solartec.cz

Solartech Energy Corp. , No. 51, Dinghu
1st St., 4th Industrial Park, Gueishan, Tao-
yuan 333, Taiwan.

E-mail: sales@solartechenergy.com

Solar Torx. New Arizona firm.

Solar Wind Ltd ., 15, Korotkaya str., Kras-
nodar, 350063 Russia.

E-mail: solwind@mail.kuban.ru

Solar Wind Europe S.L. , C/Doctor E s-
querdo, 17-2°, 28028 Madrid, Spain. Pol.
Ind. Las Casas Il, C/ L, nave 227, 42005 -
ria, Spain.

E-mail: info@solar -windeurope.com

Solargenix Ene rgy - The Winston Series
CPCis a Compound Parabolic Collector,
www.solargenix.com

Solaria . Another Silicon Valley startup with
$22 million in venture capital.

Solaris T echnologies LLC

SolarWorld Industries America , head-
quartered in Bonn, Germany, purchased
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Shell Solardés crystalline
2006.
Solec International Inc . (part of Sanyo),

970 East 236th Street, Carson, California
90745. E-mail: solec@solecintl.com

Solel . The Israeli company has helped to
build and maintain the largest commercial
solar power plant in California.

Solems SA . 3, rue L®on, cBI
tivit® ALes Gl ai sesbo
France. Tel: 33 1 69 19 43 40.

E-mail: info@solems.com.

91124

SolFocus is a Silicon Valley startup with
initial fun ding of $25 million to develop s o-
lar concentrators.

Solmecs (Israel) Ltd, Omer Industrial
Park, P.O. Box 3026, Omer 84965, Israel.
Tel: 972 7 6900950.

E-mail: michael@solmecs.co.il

Solterra Fotovoltaico SA . via Milano 7,
CH - 6830 Chiasso, Switzerland. Tel: 41 91
695 40 60. E-mail: info@solterra.ch

Solucar . An affiliate of Abengoa, the Span-
ish-based diversified energy company.
www.solucar.es

Sopogy . Produces a MicroCSP collector that
produces 500 watts, roughly what a house
consumes.

Spectrolab , 12500 Gladstone Avenue, SY
mar, CA 91342. Tel: (818) 3654611.Boeing
subsidiary.

Stirling Energy Systems Inc., Biltmore
Lakes Corporate Center, 2920 E. Camelback
Road, Suite 150, Phoenix, Ariz. 85016. Tel:
602 957 1818

E-mail: ses@stirlingenergy.com. Solar.

SunPower Corp ., 3939 N. 1st St., San

Jose, CA 95134. Tel: (408) 2465500. Sub-

sidiary of Cypress Semiconductor. SunPower
Corporation designs and manufactures high-
efficiency silicon solar cells and solar panels
based on an altback-c o nt a eB| afic&lol d
sign. They install them through subsidiary
PowerLight. Recent projects include large

PV installation at Nellis Air Force base, Nev.

S i

um Zone
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Suntech Power Holdings Co. Ltd., 176
ChangJiang South Road, New District Wuxi,
China 214028. Tel: 86 510 5345000. E-mail:

sales@suntechpower.com.One of Chi
leading entrepreneurial businesses in the
renewabl e energy field.

largest maker of solar cells.

Sunways AG , Macairestr. 3-5, 78467 Kons-
tanz, Germany. Tel: 49 7531 996770

Superprotonic , backed by San Francisce
based Nth Power, is commercializing solid-
acid fuel cells for cars. Depending on what

power source
dicted to be at least a $12 billion market by
the end of the decade.

Tata/BP Solar (JV between BP Solar/
Tata), #78, Electronic City, Hosur Road,
Bangalore, 560 100 India.
E-mail: tata@tatabp.com

TerraSolar Inc ., 44 Court St., Tower B,
Brooklyn, NY 11201.

E-mail: info@te rrasolar.com

TekSun PV Mfg. Inc. , Austin, TX.
Tianjin Jinneng Solar Cell Co. Ltd o
Tianjin High Tech Industrial Park, Chinese
Catalpa Park Road 20, Tianjin, 300384 PR

China. Tel: 86 022 23078366.
E-mail: postmaster@jns.cn

Topraysolar raised about $60 million in
its IPO. Chinese investors.

Torresol Energy . A joint venture of Span-
ish engineering firm Sener and Abu Dhabi
firm Masdar.

Trina Solar , 13505 Oregon Flat Trail, Aus-
tin, TX 78727. A pioneering PV firm based in
China. Has installed 39 solar power systems
at sites in Tibet.

UPV Solar , Coimbatore, Tamil Nadu, India

Udhaya Semiconductors Ltd ., 1/482,
Avanashi Road, Neelambur, Coimbatore 641
014, India. E-mail: udaya@uslsolar.com

Udhaya Energy Photovoltaics Pvt Ltd
(UPV Solar). 1/279Z Mudalipalayam, Ar a-
sur Post, Coimbatore, Tamil Nadu 641 407.

itds e#¢eeplacing,
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India. +914222361170.info@upvsolar.com.
Has new plant at Mudalipalayam, about
nine miles (15 km) east of Coimbatore.

naods

United Solar Ovonic  , 3800 Lapeer Road,
AlbOre Hil,Mf 48326, Fel: 1 2ug 473
0100. E-mail: info@uni-solar.com. A wholly
owned subsidiary of Energy Conversion De-
vices. Currently emplo ys 700 people.

Usha India Ltd ., 12/1, Mathura Road Fa-
ridabad Haryana, 121 003, India. E-mail:
sales@uslsolar.com

storage is pr
USL Photovoltaics Private Ltd., 1/473
Avinashi Road, Neeambur, Coimbatore - 641
014, Tamil Nadu, India. Tel: 91 422 2627
851

VHF -Technologies SA ., Av. des Sports
18, CH-1400 Yverdon-les-Bains, Switzer-
land. E-mail: marketing@flexcell.ch

Viva Solar Inc. , P.O. Box 53004, 10 Royal
Orchard Blvd, Thornhill, Ontario L3T 7R9,
Canada. Email: sales@vivasolar.com.

West Bengal Electronics Industry D e-
velopment Corporation Limited (W e-
bel SL Solar), Plot No. NI, Block GP, Sec-
tor V, Salt Lake Electronics Complex, Kolka-
ta- 700 091, India. Tel: 91 33 2357 8840.
E-mail: info@webelsolar.com

Wurth Solar , Ludwigsburger Strasse 100,
71672 Marbach an Neckar, Germany.
E-mail: wuerth.solar@we -online.de

Yingli Green Energy , No. 3055 Fuxing
Middle Rd., National New & High -Tech In-
dustrial Development Zone, Baoding, China
P.C.: 071051. T& (86) 312-892 9700. One of
the largest manufacturers of PV products in
China. E-mail: yingli@yinglisolar.com

Yunnan Semiconductor , Jianshe Road,
295 Kunming, Yunnan, China. Tel: 86 871
538 9169. Email: greenstar@km169.net

Zhejiang Sunflower Light Energy Sci -
ence & Technology Co. Ltd., Zhanjiang
Road, Paoting Industrial Zone, Shoaling,
Zhejiang, China.

E-mail: yujing2062@163.com
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5. Water Energy Industrie S

Water energy surges forward as an exciting source of alternate power. New
technology promises to utilize a resource that is plentiful, cheap, andi renewable
T with no emissions. In systems that show promise, electric generators are being

driven by tidal action, wave motion, stream currents and/or heat transfer.

Jobs! Energy!

| have never met Kenichi Horie, but |
am one of his enthusiastic admirers.
In my opinion he is one of the
worl doéos bol dest
turists. In 1962, when he was 23
years old, he sailed a small yacht solo
across the Pacific from Japan to San
Francisco. In later years he honed his
sailing skills with solo nonstop
voyages around the world.

ua nd

To explore new concepts Kenichi
sailed a solarpowered boat from
Hawaii to Japan, again solo. That
was followed by an incredible solo
voyage from Hawaii to Japan on a
small pedal-powered boat. Yes,
pedal-powered!

During his lonely months at sea,
Kenichi had a lot of time to observe
the relentless energy of ocean waves.
At the sametime he watched dol-
phins glide alongside by simply mov-
ing their tails to gain forward thrust.
He pondered how he could propel his
boat so effortlessly and dreamed of a
system that required no physical ef-
fort, used no fuel and created no pd-
lution. Experts agreed that this was
impossible. Throughout the history

of mankind, nobody had ever devd-
oped any such marvelous invention.
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By 2007, Kenichi had achieved the
impossible T a system of propelling
his boat using power captured from
ocearswaves. Higiavention absofbs
energy from incoming waves and
through linkages and springs uses
that energy to move paddles creating
a propulsive force like that of the
dolphins. Kenichi has proven all of
the experts wrong by making demon-
stration runs around Osaka Bay in
his wave-powered Suntory Mermaid
Il catamaran. A voyage from Hawalii
to Japan will sadon
tention.

get

There is a powerful lesson here for
every energy user. While the world
struggles to keep up with its enorm-
ous appetite for fuel, we are over
lookin g solutions right before our
eyes. What Kenichi has done is just
part of a new era of ocean energy uit
lization.

One of many breakthroughs!

Spurred by economic and environ-
mental pressures, there are scores of
significant new projects around the
world that involve new technology
and creative investment. We are wit-
nessing the rapid emergence of a new
mix of ocean energy projects that will
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soon join the wind, solar, and other
alternate energy ventures already in
operation.

The oldest and largest renewable
energy source ishydro . The big dams
and integrated generating units pro-
duce electric power measured in
thousands of megawatts. The new
Three Gorges project in China is
rated at 22,500 MW, eclipsing the
Ilguagu installation in South America
and the James River complex in
Canada.

Ocean energy has special appeal &
cause the basic economics look so
good. Water is more than 800 times
as dense as air and thus represents a
very concentrated form of energy as
compared with wind. Ocean energy
systems should also be éss vulnera-
ble to interruptions than those d e-
pendent on wind or sunshine.

Ocean energy developments fall into
four groups that seek to capture dif-
ferent forms of energy:

ZWave energyi a variety of units
that capture energy from the motion
of individual ocean waves.

ZStream energy i units with under -
water turbines located in powerful
ocean currents.

ZTidal energyi hydro units with low
dams or barrages situated where
tides are very high.

ZThermal energyi heat transfer
units that utilize the difference in the
temperature between surface water
and deep ocean water.
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Each of these developments poses
plusses and minuses. Of course, large
ocean energy projects will bring
guestions about impact on the envi-
ronment. For most projects, howev-
er, it appears that environmental
conflicts can be
a quick look at each of them.

Of all types of ocean energy, wave
energy is the one that appears to be
ready to break through and open the
door to almost unlimited possibilities
today. Opportunities range across
the board from small simple units for
remote islands to large arrays of
highly sophisticated systems to serve
population centers.

Waves are found everywherethat
there is an ocean. Their strength is
influenced by the moon, surface
winds and other factors. | well r e-
member while crossing the Drake
Passage between Cape Horn and A
tarctica several years ago, the waves
at times were higher than the ship |
was on.

The north and south temperate zones
with their prevailing westerlies may
have the best sites for capturing wave
power. However, | can personally at-
test to the availability of waves d-
most everywhere. | have walked
along beaches in Antarctica, the G-
rib bean islands, Florida, California,
Mexico, Arabian Gulf, Guam, New
Zealand, Australia, Thailand, Fiji,
Hawaii, Palau, Seychelles, Nice,
Djerba, and Beirut, to name a few,
and have not seen a shore without
wave energy.

Some simple wave capture machines
float on the surface. Others are an
chored to the sea bed where they are

managed
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out of sight and less vulnerable to The Pelamis is designed to convert
storms. The many varieties already only a portion of the energy in a wave
put forward include flappers or rather than absorb all of the wave
pumps that are vertical or horizontal. energy, enabling it to ride out heavy
Some involve underwater turbines. storms. Lying on the surface it looks
Others pump seawater ashore to e somewhat like a big snake.
ther a turbine to produce electricity,
or to a reverse osmosis filter to pro- Another invention is the
duce fresh water. Li mpetd machine product
Siemens Hydro. A Limpet plant i n-
A free-for-all competition to capture stalled on the island of Islay, off the
this new market is already underway. west coast of Scotland, in 2000 is
Several of the wor | dcOlsaibmegdg etsot bceo rtppe wor | do
rations with astute science staffs connected commercial-scale wave
have entered the fray and begun de- energy unit. The original developer
loying working machines. Among Wavegen has since been acquired by
them are: Voith Siemens Hydro.
APel ami s0 machi ne ma
Wave Power Ltd. (formerly Ocean |
Power Delivery). The first commer-
cial wave farm using Pelamis ma-
chines began operation in 2006 off
the coast of Portugal. Another is be-
ing developed (.)ﬁ the coast of Sce- Wavegen is a shoreline, wave energy
and. Other projects are in the plan- converter using an inclined oscillat-
ning stage. GE Is an investor. ing water column (OWC) built into a
cliff. It has a Wells turbine power
take-off. Advantages claimed are
easy acces and maintenance, prax-
imity to grid connections, and si m-
plicity. The Wells turbine has no
gearbox or hydraulics and handles
variable bi-directional flow.
Yet another credation is

medes Wave Swingo machin
AWS. This is sasd to be
first submerged wave energy system.

The concept was proved in full-scale

in 2004 via a pilot plant off the coast

of Portugal. The Scottish Govemn-

ment has made a multi-million dollar

grant to facilitate the commercial d e-

velopment and deployment of the

machine. Also participating is Shell

The Pelamis machine has a series of
semi-submerged sections connected
by hinged joints. Motion caused by
waves is transmitted to hydraulic
pumps that push oil through motors
that drive electric generators. The
typical output is 750 kW per m a-
chine. An undersea cable takes pav-
er to shore.
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Technology Ventures Fund, an affili-
ate of Royal Dutch Shell.

The AWS wave
energy converter
is a cylinder
shaped buoy
moored to the
seabed.Passing
waves move an
air-filled upper
casing against a
lower fixed cy-
linder, wit h up
and down move-
ment converted
into electricity. The device is basica-
ly simple with only one main moving
part. Developers claim that the un-
derwater machines can survive vio-
lent storms and produce more power
in less space than other wave geneai-
tion systems.

Stream energy

The Egyptians and Chinese devé
oped water wheels to grind their
grain 2,000 years ago. A bit later wa-
ter wheels were installed throughout
the Roman Empire. Thousands of
water wheel power units sprang up
in England long before the steam en-
gine appeared.

Soon after launching the settlement
at Jamestown in 1607, the Virginia
Company began building water mills
using skills brought from Europe.
The practice spread and by 1650 the
Massachusetts colony could boast of
having mills for grindin g grain, run-
ning sawmills and powering an iron
factory. During the 1700s mills were
built throughout the colonies.
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In 1840 a man named Samuel Fitz of
Hanover, Penn., began manufactur-
ing metal water wheels. He sold
more than 1,000 units in Pennsylv a-
nia and over 700 in Virginia. Water
wheels were an accepted community
fixture for many years. As late as the
1920s | remember going with my
Dad to a water-driven grist mill near
our home in Hackleburg, Ala., to get
our corn ground into meal.

At the same time, water wheels pow-
ered the industrial development of
New England and the textile mills of
the South. Mill sites were at the top
of the site selection checklist for cor-
porate facility planners. We recite
this bit of history to remind that
there was a long period when the na-
tion depended on river stream ener-

gy.

Back to the future! Today the water
wheel industry is making a big come-
back in many less-developed parts of
the world. Hundreds of new man u-
factured, small water wheel turbine
units are being installed at remote
sites where there is a small river or
creek flowing year-round.

These small, stream units are d-
viously important to people who live
in areas not linked to a grid. Howev-
er the big excitement is being caused
by new projects that promise to har-
nessthe stream energy of the oceans.
The prize is infinitely bigger and the
simple water wheels have evolved
into much more sophisticated sys-
tems called turbine power units.

The new turbines are not to be can-
fused with the multi -bladed turbines
that power jet airplanes. Those ope-
ate at very high temperatures and
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spin at several thousand revolutions
per minute. The underwater turbines
are more like the big fans seen at
wind energy farms. They usually
consist of two or three propeller
blades turning very slowly.

Future undersea turbines will prob a-
bly be rated at around 1,000 kW
each, and wil/
somewhat similar to present-day
wind farms T but less noisy and out
of sight. A large array of them could
meet power needs on a grand scale.
That is the possibility that is intr i-
guing global strategists.

be

Around the world planners are loo k-
ing at ocean streams known to exist
at such prime locations as the Strait
of Gibraltar , the Bosporusin Turkey,
the Torres Strait off Australia, the
Strait of Malacca between Indonesia
and Singapore, and the Cook Strait
in New Zealand. Experiments have
already been conducted in the Strait
of Messina between mainland Italy
and Sicily. Another experimental
project seeks to cature energy from
the Gulf Stream off the coast of Flor-
ida.

The big ocean stream projects are
going to be expensive and complex.
It will take another 10 years to get
them in operation and have a signifi-
cant impact on world energy needs.

Thermal energy

Ocean thermal energy conversion
(OTEC) is a method for generating
electricity using the temperature dif-
ference that exists between deep and
shallow ocean waters. The technob-
gy received considerable attention in
the 1980s and several projects were

launched. Japanese interests, led by
Tokyo Electric, undertook a project
at Nauru in the central Pacific and
the United States set up a facility at
Kona on the big island of Hawaii.

| was intrigued by these efforts and
made a trip to both sites. At Kona |
learned that the cold water from

| 03¢0@0tfeetd914 my befow the sorade
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not only provided a temperature di f-
ferential but also brought up rare
marine organisms of interest. It a p-
peared that OTEC projects might pop
up at a number of island sites from
Puerto Rico to Guam and Samoa.

Unfortunately this enthusiasm was
dampened by Pacific storms that
knocked out the pioneering install a-
tions. OTEC systems must of necess
ty extend a very long pipe down to
deep water, and they are vulnerable
to damage from rough seas. In view
of this it is our guess that other types
of ocean energy will be preferred.

Tidal energy

Projects using tidal flows have in-
termittent input but otherwise r e-
semble existing hydro installations in
that they involve low dams or bar-
rages. These are built at sites where
the differences between low and high
tides are greati say 15 to 20 feet (4.6
to 6 m). At high tide, sea water is d-
lowed to flow into a basin, then bar-
rage gates areclosed to hold the wa-
ter. At low tide the water is then r e-
leased to flow back through turbines
that drive electric generators.

The first large-scale tidal power plant
was built at La Rance in France some
40 years ago and has performed well.
The first such plant in North America
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was developed at Annapolis Royale, same objections that have been
on the Bay of Fundy in Nova Scotia. | raised regarding dams also are found
visited that plant soon after it opened where low-level barrages are po-
in the 1980s. posed. Theholding basins inundate
mud flats that are the habitats of
Today there are a number of new wading birds and other flora and
tidal projects in various stages of de- fauna. Opponents argue that the
velopment around the world. Some projects would increase coastal eo-
are experimental or pilot projects, sion in some areas while causing
but others are already delivering more silting in others. At this point
power. many big tidal projects are being
proposed, but few are receiving pe-
New tidal units face serious enwu- mits.

ronmental resistance. Some of the

Alphabetical Index of
Companies Involved in Ocean Energy

Applied Technologies Company Ltd: AWS Ocean Energy, AWS Ocean En -

16/107 301, Profsoyuznaya ul., Moscow, ergy Ltd : Redshank House, Alness Point

117292, Russia. Tel./Fax: +7 (495) 125 2225. Business Park, Alness, Rossshire, IV17 OUP,

An offshore Float Wave Electric Power Sta- ScotlAmahi medes Wanve Swing. o
tion (FWEPS) and installation for Hydrogen investor is Royal Dutch Shell.

Production by means of seawater electroly-

sis. Systemds complenent SBalkeeTede and Wavéd Eectritiey Gen -

opment stage now. erator . Raj Balkee, Plateau Road, God-
lands, Mauritius. Tel: +230 2838764

AquaEnergy Group Ltd (USA) : Has

beenacquired by Finavera Renewables Ltd. BioPower Systems Pty. Ltd  : Suite 145,
National Innovation Centre, Australian
Aquamarine Power : 10 Saint Andrew Technology Park, Eveleigh, NSW 1430, As-
Square, Edinburgh EH2 2AF, Scotland. tralia. Has $10 million funding for wave
AOysterodo is fixed to t heowergmjbctt Tasmatia.s wi ngs
back and forth with each wave. This motion
captures energy and pumps high pressure Blue Energy Canada Inc  : 1950 West
water to onshore hydroelectric equipment. Broadway, Vancouver, B.C. V6J5C2. Dgel-
Technology from Queens College, Belfast. oping the fABlue Energy Ocean
AW -Energy (www.aw-energy.com), AW - Bourne Energy : Box 2761, Malibu, CA
Energy Oy : Lars Sonckin kaari 16 (Terra 90256. Starting toi-develop AC
Building), FI -02600, Espoo, Finland. dal Star and River Sw-ar 0 ocean
Tel/Fax: +358 9 7262404. Developer of ery units.
AwWaveRol |l er. o
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Caithness Corporation  : Headquarters,
565 Fifth Avenue, 29th Floor, NY, NY. De-
velopment, acquisition, operation, and man-
agement of geothermal, hydroelectric, wind,
and solar energy power projects.

Canoe Pass Tidal Energy Corporation:
Campbell River, B.C., Canada. Developing
tidal -current energy project in Canoe Pass,
which runs between Quadra and Maude is-
lands on B.C. coasti in cooperation with a
Calgary-based company called New Energy
Corporation Inc. and Focus Environmental.

Carnegie Corporation Ltd : 35 Outram
Street, 2nd Floor, Western Australia, West
Perth 6005, Australia. Tel: 61/08 9321-
6881. Has received $15 million funding to
develop its CETO Wave Energy.

Chevron California Renewable Energy
Inc : subsidiary of Chevron Corporation.
Researching opportunities in ocean energy.

Clearpower Technology Ltd : Northern

Il rel and Science Park,
BT3 9DT. DeWadbabp&er of
Clean Current Power Systems Inc. 1 405

- 750 West Pender St, Vancouver, British
Columbia, Canada V6C 2T7. Tel: (604) 602
1222. Manufacturer of turbines for tidal
energy systems.

Compagnie Nationale du Rhone , 2 rue
Andre Bonin, 69316 Lyon, Cedex 04, France.
Develops hydroelectricity from the Rhone
and its riparia n areas between Switzerland
and the Mediterranean. 1,000+ employees.

Crest Energy Ltd : 5th Floor, Ballantyne
House, 101 Customs Street, East Auckland,
PO Box 105774, Auckland 1143, New Zea
land. Proposes to build a 200-MW tidal
power plant in the mouth of Kaipara Har-
bour in northern New Zealand.

C-Wave Ltd : SETsquared, Southampton
Building, 27 University of Southampton,
Highfield SO17 1BJ, UK.

Daedalus Informatics Ltd : lkarias 22,

Glyfada, Athens, Greece. Hybrid wave and
wind system.
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Daversen Hydro Power Inc : Redcross
Bhavan, 2nd Floor, The Mall, Ludhiana,
Punjab 141001, India.

Delaware Technical & Community
College, Owens Campu$ Georgetown, DE

19947. fiDel buoyod wave
tion
De Li Power Industries Ltd : Lian-Hu

2nd Industrial Park, Tang -Xia Town, Dong-
Guan 523712, GuangDong Province, China,
Dong-Guan, GuangDong, China 523712.
Energy system components.

Dexa Wave Energy Co. UK . Dexa is ce-
veloping Ocean Wave Energy converters
based on Plane Angular Modulation (PAM).
Two planes or pontoons float in the waves
and change angles relative to each other.
The tilt action creates oil pressure in a hy-
draulic cylinder to drive a hydraulic motor
and generator to produce electricity.

Ecofys : P.O. Box 8408, NL-3503 RK

Q Weesht, dhe Ndtheriaods. 15B entplbyaes tn

i six countries. Danish partner is Eric Rossen.
Testing fiWave Rotongdo at
fijord on the northwest coast of Denmark,
where the Folkecenter for Renewable Energy
manages a dedicated wave energy test site.
(SeeWave Star Energy listing.)

Embley Energy : Oakleigh, Tockington
Park Lane, Almondsbury, Bristol BS32 4JE,
UK. Devel oper of
energy converter.

EMU Consult , Copenhagen, Denmark. De-
vel opi ng f WHoatimg offshaeg o n o
wave energyconverter, invented by Danish
engineer Erik Friis -Madsen.

Engineering Business Ltd : Broomhaugh
House, Riding Mill, Northumberland NE44
6 EG, Engl and. Has
tidal stream device. A prototype was in-
staled in Scotlandédés Yell

Entec AG : Bahnhofstrasse 4, St Gallen CH
9000, Switzerland. Hydro projects in Ind o-
nesia, Laos, Malaysia, Nepal, Tajikistan,
Thailand.

Evans Engineering Ltd  : Langley Court,
Langley Road, Burscough Industrial Estate,
Ormskirk, Lancashire, L40 8JR, United

N"nSPERBOYO

devel oped

power ed

Ni ssu

f

Sound.


http://www.clearpower.ie/
http://www.wavebob.com/
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http://www.daedalus.gr/DAEI/PRODUCTS/RET/General/RETWW0.html#What%20is%20Wave%20Power
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http://www.ecofys.com/com/news/pressreleases2002/pressrelease02aug2002.htm
http://www.sperboy.com/
http://www.emu-consult.dk/welcome.shtml
http://www.emu-consult.dk/welcome.shtml
http://www.engb.com/
http://www.engb.com/
http://www.engb.com/
http://www.engb.com/
http://www.entec.ch/entecweb/index.php?option=com_contact&task=view&contact_id=2&Itemid=8
http://www.entec.ch/entecweb/index.php?option=com_contact&task=view&contact_id=2&Itemid=8
http://www.evans-engineering.co.uk/
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Kingdom. Micro -hydroelectric units for ru - Independent Natural Resources Inc.

ral sites. 7466 Washington Avenue South Eden Pra-
rie, MN 55344.The system is designed to

Finavera Renewables  Inc : 595 Burrard generateelectricity and desalt seawater.

Street, Suite 3113, PO Box 49071, Vanes

ver, BC V7X 1G4, Canada. Has started wave Inter -American Investment Corpor a-

projects in Washington State and Oregon as tion : 1300 New York Avenue NW, Washing-

well as Portugal, Canada and South Africa. ton DC 20577. Has made equity investment
in C to C Holdings Ltd, a company that will

Fred Olsen Energy ASA : Oslo, Norway. develop and deploy a series of Submersible

Shipping magnate Fred Olsen is romoting Power Generators (SPG3 to generate elec-

his ABul drad wave conv e nricity utilizinghtte flowiofoceaniandioraitdae d

on an offshore platform built of fiberglass. currents. Guatemala.

GE Energy , a subsidiary of General Elec- Interproject Service AB : Gripensnas, S

tric, is based at 4200 Wildwood Parkway, 640 33 Bettna, Sweden. Promot

Atl anta, GA 30339. hGe n e rBalo yguaEnergyrisithe intelleciua prop-

nology Lending unit has extended aloan of erty successor.

$2.6 million to Ocean Power Delivery for its

Portugal wave energy farm. Also, GE will IT Power Ltd : Grove House, Chineham

take an equity positi on Caust Lugtyens Close,{ChineHam,ds

$22.5 million program. singstoke, Hampshire RG24 8AG, UK. The
company is leading a $2 million research

Generic Wave Energy Device i GWED : and development project on a tidal stream

Causewyyside, Glenaldie, Tain, Scotland, UK energy device, APulse Stream

IV19 INE. Tel: +44 1862 892777.
Lion Energy S.A.:  7A Pedelis Avenue,

Green Ocean Energy  Ltd : 29 Abbotshall Athens, Greece 15235. Hydroelectric tu-
Crescent, Cults, Aberdeen AB15 9JQ, Sde bines.
l and. DevedweeTr eodd d@ir\d wave
energy converter. Marine Current Turbines Ltd : The
Court, The Green, Stoke Gifford, Bristol,
Grupo Insolar SA de CV  (former EcoVer- BS34 8PD, UK. Has installed i
tice): Calle 82, Lote 17, Mza. 83, Region 233, tidal energy system off the northern coast of
Cancun, Q. Roo, Mexico 77510. Marine buoy Ireland.
lights.
Nam Nhone Hydropowe r Co. Ltd : P.O.
GuglerWater Turbines : Schaunberg Box 11544, House 50, Unit 05, Ban Sokp-
Str.23. 4081, Hartkirchen, Austria luang, Sisatanak District, 21000 Vientiane,
Lao PDR. A Lao-French (30%-70%) joint -
Hydam Technology Ltd  : 1, Bishops venture. Building a $4 million hydro power
Court, New Street, Killarney, County Kerry, plant in Tonpheung district.

Ireland. U.S. Tel: (353) 6434 624. Developer
oftheAi Mc Cabe Wave Phage , 0 aNeptune Magne Services Ltd

floati ng wave-energy conversion unit for (Neptune Renewable Energy  ): 18 High
supplying potable water and for irrigation Street, North Ferriby, East Yorkshire HU14
purposes in remote communities. 3JP. Has acquired Aberdeenbased Ross
Deeptech Initiatives Ltd. Tidal energy sys-
Iberdrola S.A: 8 Cardenal Gardoqui, tems and the Neptune ATriton. o
48008 Bilbao, Vizcaya, Spain. Large electric
utility. Affiliate Iberdrola Energias Marinas New Energy Corporation Inc.: 355317
de Cantabria, S.A.Contracted with Ocean 31st Street NW, Suite 473, Calgary, AB T2L
Powers Technologies Ltd. of U.S. for devé 2K7, Canada. Tel: (403) 260-5248. Vertical-
opment of a wave energy plant at Punta del axis turbine for underwater use.

Pescador, Santofia, Spain.
Oceanlinx Inc.  (formerly Energetech Aus-
tralia Pty Ltd) (www.oceanlinx.com): PO
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http://www.greenheating.com/page-2.html
http://www.greenoceanenergy.com/
http://www.eco-web.com/index/country/at.html
http://www.wave-power.com/
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http://www.wave-power.com/
http://www.wave-power.com/
http://www.ips-ab.com/
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http://www.ips-ab.com/
http://www.neptunerenewableenergy.com/wave.htm
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Box 116, Botany, NSW 1455, Australia. Tel:
61 2 9549 6300; Fax: 61 2 9549 6399. [@-
veloped the Energetech Wave Energy Sg-
tem, a shoreline device. Oceanlinx has
projects under development in Australia at
Port Kembla in New South Wales, Portland
in Victoria, and King Island in Tasmania;
and internationally in Rhode Island and
Hawaii in the U.S.; South Africa; Mexico;
and the U.K.

Ocean Navitas Ltd:  Nursery House, Mar-
ton, Lincolnshire, UK DN21 5BQ. Using the
facilities at the New and Renewable Energy
Centre in Blyth, Northumberland, for testing

2 kW prototype fAAegHTr
gy converter.
Ocean Power Technologies Inc.: 1590

Reed Road, Pennington, NJ 08534. Plans to
install a b5
project for the U.S. Navy in Oahu, HI. Ocean
trials have also been conducted off the coast
of New Jersey. OPT is installing a wave farm
off the northern coast of Spain in coopera-
tion with the Spanish utility Iberdrola SA.
Another full -size demonstration plant is
planned for UK waters.

Ocean Prospect Ltd , subsidiary of the
Wind Prospect Group: 7 Berkeley Square,
Clifton, Bristol BS8 1HG, UK. Firm has
agreement with E. ON UK,
largest integrated energy company, to deve-
op a waveenergy project off the North
Cornwall coast. The project, to be known as
WestWave, is a proposed 5.25MW wave
power generating scheme consisting of s&-
en Pelamis P750 machines, manufactured by
Ocean Power Delivery.

Ocean Renewable Power Co. LLC  :151
Marti ne St., Fall River, MA 02723. Has pe-
mits for a test of its tidal power system at a
site in Maine.

Ocean WaveMaster Ltd: 1 Echo Street,
Manchester M1 7DP. UK. Other organiza-
tions involved in the proje ct: UMITEK; New
and Renewable Energy Centre (NaREC); and
University of Manchester, Institute of Sci -
ence and Technology (UMIST).

Offshore Wave Energy Ltd OW EL

(www.owel.co.uk). Floating offshore wave
energy.
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Open Hydro : 66 Fitzwilliam Square, Du b-
lin 2, Ireland. Firm has developed Open
Centre Turbine technology that is operating
at the European Marine Energy Centre in
Orkney, Scotland. Nova Scotia Power, an
Emera 1| nc. company,
Open-Centre Turbine in 2007 for a tidal
energy project in the Bay of Fundy.

ORECon Ltd : A spin-out company from
the University of Plymouth, Drake Circus,
Plymouth PL4 8AA, UK. Has raised $24 mil-
lion venture capital to build full -scale wave
converter.

D yPacHiciGa®& BEleatnc e : EMarket Spear

Tower, Ste. 2400, San Frarcisco, CA 94105
1126. Tel: 415267-7000. Has signed con-
tract for wave power installation off Hu m-
boldt County.

BWai PoBg sh & oy

Pelamis Wave Power Ltd (formerly
known as Ocean Power Delivery): 104
Commercial St., EH6 6NF Edinburgh, UK.
Tel: +44 131 554 8444. Developer of Pelamis
wave converter. GE is an investor.

Renewable Energy Holdings : Adam
House, 7- 10 Adam Street, The Stand, Lon-
don WC2N 6AA, UK. Investing $6 million in
a commercial prototype of its wave power
generator, after successful trials off the
Wedteen Aastraliam toasy. 6 s

SARA Inc.: 6300 Gateway Drive, Cypress,
CA 90630-4844. Tel: (714) 224-4410. Is
promoting an ocean wave powered electric
(OWEC) generator.

SDE Wave Energy Ltd : 15A Lubetkin St.,
Tel Aviv, Israel 67532. Tel: 03-7397107.
Technology for producing energy from sea
waves in conjunction with desalination.

Seabased AB : Midskeppsgatan 24, 120 66
Stockholm, Sweden. Develops industrial
solutions for sustainable conversion of ocean
waves.

Seapower Pacific Pty Ltd  , a joint venture
of Pacific Hydro and Carnegie Corporation.
Developing CETO wave power converter.
Undergoing tests at Freemantle, Western
Australi a.

Sea Power International AB : Essinge-
ringen 72C, Stockholm, Sweden $11264.

sel ected


http://www.oceanwavemaster.com/index.htm
http://www.owel.co.uk/print/welcome.htm
http://www.owel.co.uk/
http://www.openhydro.com/home.html
http://www.openhydro.com/home.html
http://www.orecon.com/
http://en.wikipedia.org/w/index.php?title=Pelamis_Wave_Power_Ltd&action=edit&redlink=1
http://www.seapower.se/
http://www.seapower.se/
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Tel: +46 8 6579551. Developer of wave and University of Manchester Intellectual
tidal current energy. Property Ltd : Manchester, UK. Developer
oftheManc hest erwalfieRabehee.r 0
SEEWEC Consortium  (Sustainable Eco-
nomically Efficient Wave Energy Converter). Voith Siemens Hydro Power Gener a-
Eleven participants from six European na- tion GmbH & Co. KG : Alexanderstral3e 11,
tions. Developing frF O30 8%5P2Heidenhrim, Garmane Tek 48 7321
gy converter previously 3k6848wirm fesundemaleh dtidal cu o
rent plant in the South Korean province of

Segen Ltd .: Wesley Hall, Queens Road, Wando. Has acquired Wavegen.

GB, GU11 3JD; UK. Tel: 0845 084 2445. Has

acquired Hydro Generation Ltd. The UK has Waveberg Development Ltd : 73 West
thousands of old mill sites waiting to be re- 47th Street, New York, NY 10036.
activated using modern micro-hydro water Developing wave energy converter.

turbines rather than water wheels.
Wave Dragon ApS , Blegdamsvej 4, DK-

SeWave Ltd.: SEV and Wavegen have 2200 Copenhagen N, Denmark, Phone: + 45
founded this joint venture to develop a wave 3536 0219. Developing AWave D
energy plant in the Faeroe Islands large-scale ocean energy systems.
SMD Hydrovision , Wincomblee Rd., WAVEenergy AS : Company based at A&
Newcastle Upon Tyne, NE6 3QS, UK. The gard, 12 miles (20 km) south of Stavanger,
company has devel oped t WNerway Fouddeddn 2004 to devedop the
stream generator and is planning to build Seawave SlotCone generator(SSG) concept.
the first plant off the coast of Wales, near
Swansea. Tidal Electric has also signed an Wavegen (acquired by Voith Siemens Hy-
agreement with the Chinese government to dro). fiLimpetodo (Lamd I nstalle
develop a 300-MW offshore tidal lagoon wered Energy Transformer). The current
near the mouth of the Yalu River Limpet device, Limpet 500, is located on the
island of I slay, off Scotl and
SRl International /SRl In c. istesting a was installed in 2000 and prod uces power
buoy with dAartificial m os thel nationaltgradlc hnol ogy i n
the waters off St. Petersburg, FL.
Wave Energy Technologies i Wave
Stellenbosch Wave Energy Converter Energy Technology, Nova Scotia. Developing
project, South Africa awave converteri AWET EnGenodoconverts
ocean energy into mechanical energy to pro-
SyncWave Energy Inc.:  Box 459, 1422 duce electricity, and/or desalinated water.
Collins Rd., Pemberton, BC, Canada VON
2L0. The SyncRsonadE P o we rWavemill Energy Corporation , 1 Re-
technology is undergoing prototyping in search Drive, Dartmouth, Nova Scotia, B2Y
preparation for commercialization. 4M9 Canada.
Tidal Electric : 50 Albemarle St., 3rd Floor, Wave Star Energy , Maglemosevej 61.
London W1S 4BD, UK. Is proposing a tidal 2920 Charlottenlund, Denmark. Wave Star
energy plant at Swansea. Energy in scale 1:10 has now been in opar-
tion and grid -connected since April 2006 at
Tidal Generation Ltd  : University Gate Nissum Bredning in the northwestern co r-
East, Park Row, Brigol BS1 5UB, UK. ner of Denmark.

Firm is developing underwater turbine.
UEK : PO Box 3124, Annapolis, MD 21403.

Tel: (410) 267-6507. Manufacturer of tu r-
bines for tidal energy systems.

47


http://www.seewec.org/index.html
http://www.seewec.org/index.html
http://www.seewec.org/index.html
http://www.seewec.org/index.html
http://www.seewec.org/index.html
http://www.sewave.fo/default.asp
http://www.sewave.fo/default.asp
http://www.sewave.fo/default.asp
http://www.sri.com/
http://www.manchesterbobber.com/manchesterBobber.htm
http://www.wavedragon.net/
http://www.wavedragon.net/
http://www.wavedragon.net/
http://www.wavedragon.net/
http://www.wavedragon.net/
http://www.waveenergytech.com/
http://www.wavemill.com/
http://www.wavemill.com/
http://www.wavemill.com/
http://www.wavestarenergy.com/
http://www.wavestarenergy.com/

Project New America

Water Energy Projects Around the World

Australia

Oceanlinx (previously known as Energetech)
has installed wave energy projects in New
South Wales, Victoria and Tasmania. The
International Academy of Science named the
Oceanlinx wave energy device as one of
the ten most outstanding technologies in the
world for 2006.

An Australian company, Tidal Energy Pty
Ltd, began commercial trials of shrouded
turbines in Queenslandin 2002. The firm
proposes turbine installations for locations
in Canada, Vietnam and elsewhere.

Seapower Pacific has ompleted a year-long
trial off Fremantle, producing electricity

from the 66-ft. (20 -m) prototype wave ma-
chine called CETO. Future plans are to have
125 CETO units that could produce 18 MW
of electricity or 12 billion gallons (45 billion
liters) of fresh water. Renewable Energy
Holdings PLC said it has deployed its first
CETO Il Wave Energy prototype off
Fremantle.

It was announced in 2008 that an Australian
ocean energy company,BioPower Sy s-
tems Pty Limited , has been awarded a $5
million grant under the Au stralian Govern-
ment 6s Renewabl e
itiative (REDI).

Bermuda

The Bermuda Electric Light Company Lim -
ited (BELCO) and Current to Current Ber-
muda Ltd. have announced plans to install
an underwater turbine to produce 10
MW power i aboutone t ent h
total need.

of

Canada

Canada built a 20-MW hydro tidal ba  r-
rage plant at Annapolis Royale Nova Scotia
on the Bay of Fundy in the 1980s. | visited
the site soon after it began operating and
was impressed with both the facility and the
big 20-foot (6-m.) tides that raced across the
bay.

Emergy

British Columbia Tidal Energy Corp. has
said it will deploy several 1.2-MW tu r-
bines in or along the coastline of British
Columbia by 2009.

The province of New Brunswick in 2005 be-
gan studies of the feasibility of installing
turbines off the coast to generate electricity.

SyncWave Energy is reported to have unde-
taken a three-year, $15 million demonstr a-
tion project  off the West Coast of British
Columbia.

Finavera Renewables is planning a 5MW
wave ene rgy project at Ucluelet, BC.
Project participants include Powertech, a
division of BC Hydro. Expansion to 100 MW
is projected.

Caribbean

Delbuoy located an experimental unit at St.
Croix in the U.S. Virgin Islands to generate
power and desalt seawater . Unfort u-
nately the installation was wrecked by a hur-
ricane.

GenOtec has proposed a design for a 5 MW
OTEC plant at St Croix. Another OTEC
plare was prapgseddon & sitel off the north-
ern coast of Puerto Rico, but the project has
apparently been abandoned.

China
The Chinese government has signed an

agreement with UK-based Tidal Electric for
atidal barrage power project near the

t h emouttsof tlerYalwbRsver. The proposed 300-
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MW plant would be the biggest one of its
type in the world. The Chinese government
is also planning a number of other smaller
plants.

Denmark
Wave Star Energy is reported to have in-

stalled a unit at Nissum Bredning in nort h-
western Denmark. Officials say the plant has


http://en.wikipedia.org/wiki/Australia
http://en.wikipedia.org/w/index.php?title=Tidal_Energy_Pty_Ltd&action=edit
http://en.wikipedia.org/w/index.php?title=Tidal_Energy_Pty_Ltd&action=edit
http://en.wikipedia.org/w/index.php?title=Tidal_Energy_Pty_Ltd&action=edit
http://en.wikipedia.org/wiki/Gold_Coast%2C_Queensland
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been connected to the grid for several thau-
sand hours and has survived seeral storms.

France

The 240-MW La Rance power station near
St. Malo, Brittany, in France that began op-
eration in 1966 wasgd- t
cant tidal power installation . It has given
good service for more than 40 years provid-
ing power for 240,000 homes. It is said to
generate power at 3.7 cents per kW hour as
compared with nuclear plants at 3.8 cents
and thermal plants at 10.5 cents.

Ocean Power Technologies, a U.S. company,
is reported to be studying sites along the
French coast for a 5MW wave power st a-
tion . Also interested in the venture are Total
Energie Developpement SAS, a unit of Total
SA, and Iberdrola SA.

India

In 2003 it was reported that a 1-MW, float-
ing OTEC power plant  was in the final
stages of commissioning near Tuticorin port.

India sources report that National Hydro -
electric Power Corporation (NHPC) and
West Bengal Renewable Energy Develp-
ment Agency (WBREDA) will launch a tidal
power plant on Durgaduani Creek near
Gosaba to be in operation by 2010. Another
Indian tidal project  will be situated at
Kutch in Gujarat.

The state government of Maharashtra and

Apar Urja Pvt Ltd are said to be planning a
15kW pilot tidal plant  that, if successful,
will be expanded to 250 kW.

The National Institute of Ocean Technology
(NIOT) in Chennai, Madras, has commis-
sioned an OTEC -powered desalination

plant on Kavaratti Island in the Indian
Ocean. The LTTD plant is expected to have a
capacity of 26,425 gallons (100,000 liters)
per day. NIOT is planning to locate other
plants at potential sites where effluent water
is available from power plants at relatively
high temperatures.

A 100-MW floating OTEC Sea Solar Po w-

er plant has been proposed for the state of
Tamil Nadu.
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he

Regency Power Group has set up smalhy-
dro power generation projects in Hi-
mahcal and Uttaranchal.

Indian Ocean

OCEES International Inc. is working with
the 0.5.INavp @ a proposedt 13visVi Q' BG
plant on the British -administered island of
Diego Garcia inthe Indian Ocean. The new
plant would replace the current power plant
running diesel generators and would also
provide 1.25 MGD of potable water to the
base.

In the Maldives, ocean energy may be used
to provide electric power for a new scheme
for habitat restoration called Mineral A c-
cretion Technology . Research done at
Ihuru Tourist Resort uses low voltage, direct
currents to grow reefs.

Indonesia

The government has undertaken an experi-
mental program to develop micro -hydro
power systems for remote areas. The
project serves about 5,000 people in the
provinces of Nusa Tenggara Timur and
South Sulawesi.

Most emphasis, however, is on the develg-
ment of thermal power that is plentiful in
various parts of Indonesia.

Ireland

Ireland is reported to have tested a 400-kW
floating wave device  off the coast of Ire-
land.

The government has earmarked $35 million
for ocean energy development projects
and wave energy test sites  at Belmullet
in County Mayo and Ringaskiddy in County
Cork.

Cleanpower Technology, an Irish company,
is running a small-scale version of its

fi Wa veo brmachine in Spiddal County,
Galway. This is expected to lead to a ful
scale buoy that produces 1 MW. This is one
of five ocean energy projects  funded by
Sustainable Energy Ireland. The group is

al so investing in AOcean
iOpen Hydro, 0 AAguaBuoy, 0
Wave Pump. 0


http://en.wikipedia.org/wiki/United_Kingdom
http://en.wikipedia.org/wiki/Indian_Ocean

Project New America

Italy

Italy is reported to have located a 110kW
pilot tidal energy plant in the Straits of
Messina.

Japan

Kyushu Electric Co. pioneered a 50-kW
OTEC plant at Tokunoshima Island in the
1980s.

The Port and Harbor Research Institute of
the Ministry of Transport is developing a
Caissontype Oscillating Water Column

to drive turbines producin g 60 kW. Tests
have been conducted in the Sea of Japan,
near Sakata Port in Yamagata Prefecture.

Takenaka Komuten Co. has developed a
constant -pressure manifold pump
coupledtoa 30 -kW generator . Tests
have been conducted near Kujukuri Beach,
Chiba Prefecture.

JAMSTEC, Japan, with funding from the
Science and Technology Agency, has deve
oped an offshore floating machine called
AMi ghty Whale. o

Muroran Institute of Technology has devel-

oped afi P e n d u deavicedo capture wave
action. Tests are being condicted off Muro-
ran Port in Hokkaido.

Tohoku Power and Mitsui Engineering and
Shipbuilding have collaborated to develop a
water -valve rectifier machine . Atest
unit running a 130 -kW generator was lo-
cated in a breakwater serving the Haramachi
coal-fired power station in Fukushima Pr e-
fecture.

Japands National
independent administrative agency, and Sa-
ga University have undertaken studies of the
feasibility of an OTEC power plant  for the
island of Okinotorishima.

Korea, South

Korea Water Resources Corp. is funding
constructionofthe wo r | d 6 s
powerplant at Ansan
in Gyeonggi Province. The plant will pro-
duce 254,000 kW per hour i meeting the
demand of Ansan
500,000.

Cityods

Cityds plansponsoted by Mokyo Electric

Laos

Nam Nhone Hyd ropower Company isa
Lao-French (30-70 percent) joint -venture.
Leader and pioneer in the small hydro de-
velopment in Laos, NNHPC plans to develop
three projects within five years (Nam Nhone,
Nam Song 7.5 MW; Nam Long 12 MW).
Nam Nhone hydropower project is a small-
scale effort located on the Nam Nhone River
in Bokeo Province. The 2.4MW project is
expected to generate about 80 percent of the
provincebs needs in

Mexico

Oceanlinx, a company formerly known as
Energetech, has developedwvave energy in
Mexico.

New Zealand

Crest Energy has undertaken to build a
$400 million, 200 -MW tidal power plant

in the mouth of Kaipara Harbour. It is sch e-
duled for completion in 2011.

Norway

A prototype generator called TA P-
CHAN was installed on a remote Norwegian
island in 1985. A tidal unit featuring at a-
pered channel, it has been in operation for
years.

Enova, a Norwegian foundation, has pro-
vided some $5 million to install a wave
power plant in the ocean west of Karmoey,
Rogaland County.

Hydro Tidal Energy Technology, in collabo-
ration with Statkraft and Marintek isr e-
ported to be developing atidal power

Fi sher ipar inKvalsundet S¢rait bugside Taomsg.

Two types ofwave power plants  are being
tested at Tostestallen. One uses aroscilla t-
ing water column  to drive air thr ough a
turbine. The other captures waves spilling
overadam .

| ar ge st Patific tslands
Shi hwa

Lake

A pioneering OTEC project was located at
Nauru in the Central Pacific. A 100-kW
began
operating in 1981, which | visited soon af-

2008.
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terward. Unfor tunately a passing typhoon 1.5MW tidal plant has been launched at

knocked the plant out. Severodvinsk, to be installed near the site in
the Barents Sea. When the pilot operation is

The Government of Palau in 2008 launched successful, a 10,006 MW station will be

a feasibility study for a $250 million OTEC built.

installation to produce power and desalt sea

water. A Palau OTEC project had been Two new tidal power plants  are planned

planned by Saga University of Japan. for construction in the White Sea and the
Sea of Okhotsk, with capacities of 10 GW

A wave energy evaluation program has and 20-90 MW.

been conducted by OCEANOR for the South

Pacific Applied Geoscience Commission South Africa

(SOPAC). Data collection buoys were located

off shore at Rarotonga in the Cook Islands Finavera Renewables is planning a 20MW,

Kadawvu in the Fiji group, Tongatapu in the staged -power project in South Africa,

Kingdom of Tonga , Funafuti in the Tuvalu according to CEOJason Bak.

group, Efate in Vanuatu and Upolu in

Western Samoa . Oceanlinx, a company formerly known as
Energetech, is developingwave energy in

Oceanlinx Ltd., an Australian company has South Africa.

proposed to build a $20 million, 2.7 -MW,

wave energy generator  off the coast of Spain

Maui . Maui Electric Company. The project

will include three wave platforms and could What i s s afirstcommerciale t he 0

be operational by the end of 2009. breakwater wave energy plant 0 is to be
built at Mutriku in Northern Spain on the

A 10-MW OTEC plant has been proposed Atlantic coast for the Basque Energy Board,

for the Marshall Islands . Ente Vasco de Energia. The installation will
feature Voith Siemens Hydro Power Genema-

The U.S. Army has issued a request forn- tionbs wave equipment, acquir

formation for a 13-MW OTEC plant for the purchase of Wavegen earlier this year. The

Kwajalein Atoll . 300-kW project will involve 16 turbines and

a new breakwater.
Blue Energy Canada is building a 30 MW
didal fence 6 o f Fhilippifes . Sweden

Portugal The Swedish utility Vattenfall is investing
several million dollars in a wave power
What is claimed tombe t hpmjectw@lanhedl bBysUppsalarUsitersity o

mercial wave energy project  is now deli- scientists. Ten generators are included.
vering 2.25 MW off the northern Portugal
coast near Agucadoura. The pioneering - United Kingdom
stallation involves three of Ocean Power De-
| i v ePelamissmachines. An array of The European Marine Energy Centre
some two dozen machines is planned. The (EMECQ), located in Orkney, Scaland, is a
project is expected to meet the electricity world leader in promoting various types of
demand of more than 15,000 Portuguese ocean energy. The center recently awarded
homes. grants totaling more than $17 million for
nine projects that included: AWS Energy
Finavera is proposing a 100-MW, staged - ($2.7 million) to install a 500 -k W Arith i-
power project  at Figuera da Foz beginning medes Wave Swing 06 machi nee- Scot Ren
with a 2-MW pilot plant in 2009. wables ($2.24 million) for a floating tidal
stream energy converter  ; OpenHydro
Russia ($1.5 milli ondpenfcenter a 250 kW i
turbine 6 i nstallation; CRE Energ
Russia plans to build a very largetidal million) for four Ocean Power Delivery P e-
power plant  at Kislogubsk. A pilot, floating lamis machines with an output of 3 MW;
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Ocean Power Technology ($.788 million) for Marine Current Turbines is said to be plan-
a APower Buoyo; and s mal Iniegal@MVéfda energy fabry off An-
Aquamarine, CleanTechCom, Wavegen and glesey, UK, to be operational by 2009.

Tidal Generation.
One of the worl dés most highl

During 1999-2006, a commercial-scale 300- tidal power plant  proposals is the Severn
kW underwater turbine cal ISead i barrage installation that would be situated
flowdo was tested off Lynmmthe NMerseyestwary.rPropobents aague
group including IT Power, Seacore, Kassel that the project would bring thousands of
University; and Jahnel -Kesterman, a spe- new jobs to Somerset and South Wales. @-
cialist in gearbox manufacturing. This is be- ponents say that environmental damage

ing foll owed bysea&enp 0o | e avbuldbeaiitdiesalle. i
implemented by Marine Current Turbines

Ltd . MCT is installing a 1.2-MW tidal tu r- United States

bine in Northern Ireland. One of the ap-

peals of this system is that the rotors turn at One of the most interesting projects today is

about15rpmi much sl ower 't han the planhoilopabesafarm of underwater

propeller T and will not damage fish. turbines in the Gulf Stream off the coast of
Florida . The work got an initial grant of $5

Lunar Energy, a British company, in cooper- million from the state in 2006. The state is

ation with E.On, is building a tidal energy expected to contribute another $10 million,

farm o f f St peDiasula i Rembrok- and a federal grant of $12 million is in the

shire, Wales. It will employ eight large tu r- mill. Flor i da Atl antic University®o

bines on the sea bottom. Energy Technology lab in Dania Beach,
known as Sea Tech has been pushing the

In the early 1990s the OSPREY (Ocean project for several years. Participants now

Swell Powered Renewable Energy) project include Florida State University and the

was launched off the coast of Scotland. - University of Central Florida and Florida

fortunately, Hurricane Felix in 1995 caused Power and Light Company.

the big, 1 MW, commercial unit to sink in

the Clyde Estuary. According to proponents, the installation

could generate $4 billion worth of electricity
A project LIMPED 808 Oa s( Lfia nd ayear, power three million homes and

Installed Marine Powered Energy Transfor- create 35,000 jobs. It would also power a
mer), developed by Wavegen, has beend- huge seawater desalting plant to relieve wa-
cated on the island of Itesdhatggesarfsbme Elorida afeasrsabte s
west coast, and connected to the naional say the Gulf Stream could produce power
grid. It provides enough power for about equal to six nuclear power stations.

500 homes.

In New York a company called Verdant
AISPERBOYTM , 6 a fl oati ng wa Paverdas mstafjegd anexperimentalu n-

converter developed by Embley Energy, is derwater turbine in the East River near
being studied for a site at Benbecula in the Roosevelt Island. When their design is pea-
Outer Hebrides, off the coast of Scotland. fected they planto install 300 turbines to
capture a total of 10 MW of poweri enough
Ocean Power Delivery of Edinburgh is de- to serve 8,000 homes. Promoting the project
veloping their Pelamis wave power sy  s- are New York State Energy Research and
tems . Development Authority and Consolidated
Edison. The concept is reported to have
Another Scottish firm, AWS Ocean Energy, sprung from research at New York Universi-
has gotten backing from the Shell Technolo- ty.
gy Venture Fund, an affiliate of Royal Dutch
Shell, for its underwater wave energy system Meanwhile, the Federal Energy Regulatory
k n o wn Archimedés Wave Swing . 0 Commission has issued 58 permits for ocean

energy proposals from Anchorage,Alaska ,
to Key Largo, Fla., and another 30 applica-
tions are pending. The FERC has received
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nearly 20 applications for test permits in
Washington and Oregon alone.

Finavera Renewables has received a permit
to plan a wave energy project  off Nort h-
enCal i f oHombald Gounty. Power
produced by the system would be bought by
Pacific Gas & Electric. An initial 2-MW plant
could be expanded to 100 MW. Operation is
expected to begin in 2012.

AquaEnergy Group Ltd, an Ocean Energy
division of Finavera Renewables, has applied
for a permit for a Makah Bay Offshore
Wave Energy Project . The MW prot o-
type would be located three miles (4.8 km)
from shore in the Olympic Coast Marine
Sanctuary in Northwest Washington. It will
us @&quaBuoys 0 r ated at
pants include the Makah Indian Nation,
Clallam County Public Utility District and
others.

Finavera Renewables has aleady installed a
75-foot- (23-m.)-high yellow buoy wave -
energy converter  offshore of the Port of
Newport in Oregon.

Oceanlinx filed with FERC for a 15-MW
wave farm off Florence, Ore., similar to a
successful project in Australia at Port Kem-
bla.

Ocean Power Technologies (OPT) is collatn-
rating with Pacific Northwest Generating
Cooperative to develop a 2MW wave park
offshore Douglas County, Ore. The plan is to
i nst al IPowerBuby 6
miles (4 km) offshore in about 164 feet (50
m) of water. The output will range from 2
MW to 50 MW. OPT is also proposing a fa-
cility off Coos

A dozentidal energy projects are pro-
posed for sites around Puget Sound from
Tacoma northward. The most widely dis-
cussed project is atGrays Harbor, Wash

It is being promoted by the Washington
Wave Co., a subsidiary of Puget Sound Tidal
Power.

Permits have been granted to study sites in
the Cook Inlet, at Resurrection Bay and in
the Wrangell Narrows, all in Alaska . There
is even a serious proposal to captue energy
from the tidal flow under the Golden Gate
Bridge at San Francisco. The city has

Bayds

250
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launched a feasibility study to evaluate a 35
MW project proposal.

Hawaii has been the center of pioneering
work on OTEC systems. Work began after
the energy shortage of the 1970s and has
continued through several stages. First there
were experimental units aboard ships situ-
ated near the Big Island of Hawaii. Then a
shore-based plant was built at the new Ha-
waii Ocean Science and Technology Park
adjacent to Keahole Arport near Kona. |
visited this project in the 1980s.

A lot was learned from the first operational
plant that pumped cold water from 2,700
feet (823 m) below the surface. This input
was used not only for energy recovery but to

kake advardaget of acvarietyof unexpected

scientific opportunities. When | was there,
very pure deep-ocean water was being dei
vered to park occupants engaged in aquaci
ture, pharmaceutical and related research,
providing an R&D opportunity not found
elsewhere. The latest projectNatural Energy
Laboratory of Hawaii Authority (NELHA) at
Kona is a XMW OTEC installation.

New England activity

FERC has approved an application from the
town of Edgartown to study a tidal energy
project for Muskeget Channel between
Marthads Vineyard an
GreenWave, R.l., has proposed ailot

wave energy plant  off the coast of Rhode

Bystem 2. Bsland. The project is funded by three New

England states and is based on research at
the University of Rhode Island.

N dOceartiinx,$opmiedy known as Energetech, is

developing awave energy project  at
Rhode Island

The Atlantic Tidal Energy Consortium has
announced plans to build a 600-MW tidal
power plant in the Bay of Fundy.

Elsewhere there is interest in tests in the
Gulf of Mexico, off the Texas coast, for a
new wave -powered pump system  called
iISEADOG. 06 It is beinmng
nesota-based Independent Natural Re-
sources Inc. The system is designed to ge-
erate electricity and desalt seawater.

d Nantuck

developed
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6. Geothermal Energy Industries

Geothermal energy is the third largest source of renewable energy in the
United States, behind hydropower and biomass.

Jobs! Energy!

The Department of Energy (DOE) sometimes at greatexpense and ¢
reports that there are now 69 geo- fort, have paved the way. Now the
thermal generating facilities in ope r- time has come to apply what we
ation at 18 gtes around the country, know to a large number of projects.

mostly concentrated in California. By
2005, Californi a&b6s gHemre ardssmeneramplespaopided by

ity exceeded that of every country in the staff of the U.S. Geological Su-
the world. vey and other sources:
These pioneering ventures are the California
forerunners of hundreds of projects
yet to come. DOE official Alexander According to the California Energy
Kar sner points out, G@GoAimiksiom the state bas 46a®-t h
underneath the United States has thermal plants with a total installed
some ther mal capaci telectrizal capacity of about 2,500
MW. The Geysers , operated by Pa-
Around the world new technologies co fic Gas and Electric,
are now making it feasible to exploit first large -scale, geothermal electria-
this resource. Chevron Geothermal ty-generating plant. The first turbine,
Energy, for example, has beendevd- producing 11 MW of net power, has
oping big projects in Indonesia and run successfully for more than 30
the Philippines T enough power for years.
seven million homes. The U.S.De-
partment of Energy has announced it The Geysers Geothermal Field has
is partnering with Australi a and Ice- been the worldedéref | ar gest
land to develop new enhanced ge- geothermal electrical power since the
thermal systems that some advocates 1970s. It reached a peak of more
claim could one day generate enough than 1,600 MW in 1987. Today, The
powertomeetal | t he worl dGeysaesgy2l powdr plants
needs. ed by Calpine Corp. (19 facilities) and
the Northern California Power Agen-
We have made a good start. The cy (2 facilities).

units that have been developed,
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Salton Sea (California) Geothermal Plant
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Calpine has proposed to build a 49.5
MW power plant in the northwest
section of the Glass Mountain
Known Geothermal Resource

Area (KGRA).

Calpine also plans to build a second
49.5-MW power plant, the Tel e-
pho ne Flat Project , in the south-
east section of the Glass Mountain
KGRA, east of Medicine Lake.

Near Honey Lake, Amedee geo-
thermal plant has contributed ele c-
tricity to the California grid since
1988. Surprise Valley also has
well-documented potential for geo-
thermal power development, on the
order of several tens of MW. The
Bonneville Power Administration
(BPA, Portland, OR) has expressed
interest in geothermal power produ c-
tion from the area.

The Casa Diablo Geothermal

Area plants on the eastern front of
the Sierra Nevada Range generate
enough power for approximately
40,000 homes. The power is sold to
Southern California Edison.

The Coso Geothermal Field s lo-
cated within the China Lake U.S. Na-
val Air Weapons Station near Ridge-
crest. Power plants in this field are
operated by Caithness Energy, of
Reno, Nev. More than 100 wells have
been drilled throughout the field,
with production depths from 2,000

to 12,000 feet (610 to 3,658 m), and
temperatures from 392 to 662 F
(200 to 350 C).

ORMAT Nevada Inc., Sparks Nev.,
has acquired geothermal projects at
East Mesa . These plants are cu-
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rently producing power for sale to
Southern California Edison.

Major activity is found in the Im-
perial Valley Geothermal Area
near the Salton Sea.

CalEnergy Operating Corp., a sulsid-
iary of MidAmerican Energy Hol d-
ings, Omaha, Neb., owns all of the
power plants in the Salton Sea
Geothermal Field , which contains
the regionos
brines. CalEnergy currently produces
over 340 MW from their geothermal
power plant Units 1 through 5. Cat
Energy plans to increase production
by 185 MW with construction of Unit
6, which will be the largest geother-
mal power plant in the world.

CalEnergy has also built a $400-
million facility to extract up to 27,216
tons (30,000 metric tonn es) of zinc
per year from spent geothermal
brines at its Salton Sea geothermal
power plants.

The Leathers Geothermal Power Plant at
Calipatria, Calif.

hottest
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