


For nearly two decades there was no new solar CSP development in the U.S. But over
the past two years, CSP has been the major catalyst of a new chapter in utilities’ em-
brace of solar power. Emerging CSP technology developers like Ausra, BrightSource,
and Solel have applied for CSP projects totaling more than 24,000 megawatts in the
Southern California desert, and California’s big utilities have shown major interest. For

example, PG&E has agreed to purchase 900 MW from a series of BrightSource plants.

FPL Energy, the Florida utility’s development arm, is aiming to augment its leadership
in wind power with major solar efforts. FPL said in 2007 it will spend $1.5 billion over
seven years to built solar plants in California and Florida, mainly CSP. And CSP is also
one of the three technologies targeted by Google’s RE<C initiative to make renewable
energy cheaper than coal. It’s too early to say what Google’s impact might be, but any
push to significantly reduce solar costs could greatly expand utilities’ participation

beyond the wave of early leaders currently embracing the energy source.

Thanks to aggressive measures by the state’s public utilities commission, as well as
supportive political leadership, utilities in California have been setting the pace in
solar adoption by building centralized installations and by offering rebates to custom-
ers who install distributed solar power. A brief look at California’s top utilities and

their solar activities to date:

SMUD has been a leader in solar energy for more than 20 years. SMUD
has installed about 10 megawatts of solar power in its service territory on
residential, commercial, and government buildings and in larger, utility-scale
arrays. Ten megawatts of electricity is enough to power about 9,000 average-

size single-family homes in the Sacramento region.

SMUD commissioned its first solar project, a 1-MW photovoltaic electricity
generating facility, in 1984. SMUD encourages residential consumers through
the SolarSmart Homes program that matches approved PV installers with
interested consumers, resulting in more than 2,500 solar homes to date.
SMUD also provides financing for certain energy efficiency measures for

commercial, industrial, agricultural, and multifamily customers.

California’s largest electric utility built the first utility-owned distributed power
system in 1993, with its grid supported PV system in Kerman, California. In
2007, PG&E began offering rebates to residential and commercial customers
who purchase solar systems. The utility is aggressively adding renewable

electric power resources to its supply and is on target to exceed 20 percent



under contract or delivered by 2010. PGE&E now has contracts to provide 18

percent of its future energy supply from renewable sources.

In 2007, PG&E announced plans to double its existing commitments to buy
renewable solar thermal electric power, adding 1,000 MW of new supply to its
portfolio over the next five years. This commitment builds on the company’s
previously announced plans with Solel and BrightSource to purchase more
than 1,000 MW of solar thermal power. The additional commitment will be

enough to power more than 750,000 homes.

SCE has used solar energy as part of its generation portfolio since the 1980s
as a buyer of electricity generated by the SEGS units in the Mojave Desert.
But perhaps its biggest step came in March 2008, when SCE said it will
invest $875 million to deploy up to 250 MW of PV modules on 65 million
square feet of roofs of Southern California commercial buildings over the

next five years.

SCE’s renewable portfolio currently has the ability to deliver more than 2,700
megawatts of electricity, 354 MW of it from solar via the SEGS project. The
utility has signed new power purchase agreements (PPAs) with Stirling En-
ergy Systems to establish large CSP plant complexes in Southern California.
SCE and San Diego Gas & Electric have pledged to buy a combined minimum
of 800 MW annually from Stirling. SCE also has a one-megawatt PPA with

California Sunrise for a PV plant.

SDGEE is considering spending $1.5 billion to encourage distributed solar
power as an alternative to building a controversial 150-mile power line, some
of it through environmentally sensitive areas. Beyond that, SDG&E hasn’t
made as many commitments in solar as its fellow Golden State utilities, but
that could change soon. In March 2008, the utility said it was soliciting bids
from clean energy suppliers including solar to help it meet California’s 20

percent RPS mandate by 2010.

Some leading utilities in solar elsewhere in the U.S.:

FPL Group, Inc., one of the country’s leading generators of renewable electric power, an-
nounced a $2.4 billion investment program in 2007 aimed at increasing U.S. solar thermal
energy output, increasing efficiency, and reducing carbon dioxide emissions that contribute

to global warming.



FPL Group, and its subsidiaries Florida Power & Light and FPL Energy, will invest up to
$1.5 billion in new solar thermal generating facilities in Florida and California over the
next seven years, starting with a project at Florida Power €& Light; up to $500 million
by FPL to create a smart network that will provide its 4.5 million customers with
enhanced energy management capabilities; and at least $400 million over five years
in a new FPL Energy consumer education program and new consumer generation and

energy-efficiency products.

Xcel is one of the best examples of how RPS mandates can spur a utility toward
clean-energy leadership. Xcel, though already a leading developer of wind power at
the time, lobbied heavily against Colorado’s 2004 ballot initiative for an RPS of 20
percent by 2020. But in the three years since voters passed the measure, Xcel has
become aggressive in solar. In January 2008, Xcel issued RFPs for a total of 25 MW of
solar in its service area, which would bring it one-fourth of the way to Colorado’s RPS

solar carve-out mandate of 100 MW.

Xcel is also working with third-party solar developer SunEdison in a partnership that
exemplifies the new types of business models utilities could, and may need to, embrace to
achieve our 10 percent by 2025 vision. SunEdison financed, constructed and will maintain
an 8.22 MW PV array in Alamosa, Colo., one of the largest in the U.S. Xcel purchases the

solar-generated electricity and the renewable energy credits from the facility.

Xcel is also embarking on installing the first city-wide smart-grid system in the nation,
in Boulder, Colo. In May 2008, it engaged smart grid technology leader GridPoint to
provide a variety of control and monitoring systems, including one that allows plug-

and-play integration of residential and small commercial PV systems.

New Jersey’s largest utility recently received approval from state regulators to offer
$105 million in loans to help finance the installation of solar systems on homes, busi-
nesses, and municipal buildings throughout its service area. (Initially the program will
be available only to non-residential customers, as PSE&G needs approval from the N.J.
Department of Banking and Insurance to provide direct loans to residential customers.)
The program will support the development of 30 MW of solar power, designed to fulfill
about 50 percent of the RPS requirements in PSE&G’s service area in 2009-2010.

Under the program, PSE&G will provide loans to developers or customers to cover
approximately 40-60 percent of the cost of a solar installation project, depending on
the projected output of the solar energy system and the cost of the system. Remaining
costs will be funded by the owner of the solar installation. The program addresses one
of the biggest hurdles facing homeowners and businesses who want to cut their electric

bills by installing solar panels: the huge upfront costs.



A subsidiary of UniSource Energy, TEP currently has 4.6MW of solar PV at the Spring-
erville Generating Station Solar System in northeastern Arizona, installed by Global

Solar Energy. This site generates approximately 7,800 MWh annually.

An additional 742 MWh are produced by local systems and community installations

sponsored by TEP’s SunShare program.

Both TEP and Xcel are part of a multi-state consortium of Southwestern energy service
providers issuing a request for proposal (RFP) for a utility-scale CSP plant. The plant
would be owned by a third party, with consortium members each signing long-term
PPAs. It is expected to produce 250 MW and be located in either Arizona or Nevada.
When completed, it would be the largest solar power plant in either state. Other par-
ticipants are Arizona Electric Power Cooperative, Arizona Public Service, Southern

California Public Power Authority, and Salt River Project.

In short, utilities can look to pioneers like these to find examples how utilities are adopt-
ing solar power. One could make the case that the U.S. solar industry would not be
where it is today without these utilities’ participation. But overall, the historical growth
of utilities’ embrace of solar has been incremental, not transformative. That will have to

change for the U.S. to reach the goal of 10 percent solar generation by 2025.



(Utility-Related Items in Gray)

Nikola Tesla receives the patent U.S.685957, “Apparatus for the Utilization of
Radiant Energy”, and U.S.685958, “Method of Utilizing of Radiant Energy”.

Albert Einstein publishes his paper on the photoelectric effect (along with a
paper on his theory of relativity).

Jan Czochralski, a Polish scientist, produces a method to grow single-crystal

silicon.

Bell Labs produces solar cells for use in the space program. The work of Bell

Labs represents the birth of the modern era of the solar PV industry.

Western Electric licenses commercial solar cell technologies. Hoffman Electron-
ics-Semiconductor Division creates a 2% efficient commercial solar cell for $1,785/
Watt.

William Cherry, U.S. Signal Corps Laboratories, approaches RCA Labs’ Paul
Rappaport and Joseph Loferski about developing photovoltaic cells for proposed orbit-
ing Earth satellites.

Hoffman Electronics achieves 9% efficient photovoltaic cells.

The National Aeronautics and Space Administration (NASA) uses solar modules
to power the Vanguard 1 satellite. This was a perfect solution to the power needs of
space exploration, as solar modules are lightweight, durable, and require little-to-no

maintenance. Sunlight is also in constant abundance in space.
Hoffman Electronics achieves 14% efficient photovoltaic cells.

Japan installs the largest array of the time, a 242-watt, photovoltaic array on

a lighthouse.

Dr. Elliot Berman, with help from Exxon Corporation, designs a significantly
less costly solar cell, bringing price down from $100 a watt to $20 a watt. Solar cells
begin to power navigation warning lights and horns on many offshore gas and oil rigs,

lighthouses, railroad crossings and for off-grid residential applications.
Total global PV manufacturing production exceeds 500 kilowatts.

The U.S. Department of Energy launches the Solar Energy Research Institute “National
Renewable Energy Laboratory”, a federal facility dedicated to harnessing power from

the sun.
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1978 The Public Utility Regulatory Policies Act (PURPA) mandates the purchase of
electricity from solar producers determined to be qualifying facilities (QFs) that meet

specified technical standards for energy source and efficiency.

A 15-percent federal energy tax credit is added to an existing 10-percent investment
tax credit, providing incentive for capital investment in solar thermal generation

facilities for independent power producers.

1982 The first, photovoltaic megawatt-scale power station goes on-line in Hisperia,
California. It has a 1-megawatt capacity system, developed by ARCO Solar, with mod-

ules on 108 dual-axis trackers.
Worldwide photovoltaic production exceeds 9.3 megawatts.

1983 Worldwide photovoltaic production exceeds 21.3 megawatts, with sales of more

than $250 million.

ARCO Solar dedicates a 6-megawatt photovoltaic substation in central California. The
120-acre, unmanned facility supplies the Pacific Gas & Electric Company’s utility grid

with enough power for 2,000-2,500 homes.

The first in a series of Solar Electric Generating Stations (SEGS) plants, generating
13.8 megawatts, is installed, with output sold to Southern California Edison Company.
SEGS I uses solar trough technology to produce steam in a conventional steam turbine
generator. Natural gas is used as a supplementary fuel for up to 25 percent of the heat

input.

1984 The Sacramento Municipal Utility District commissions its first 1-megawatt

photovoltaic electricity generating facility.

1985 20% energy conversion efficient silicon cells are created by the Centre for

Photovoltaic Engineering at the University of New South Wales.

1986 ARCO Solar releases the G-4000—the world’s first commercial thin-film solar

module.

The world’s largest solar thermal facility is commissioned in Kramer Junction, California.

This is the first of 9 SEGS solar thermal installations produced by Luz International.

1989 Federal regulations that govern the size of solar power plants are modified to
increase maximum plant size to 80 megawatts from 30 megawatts. The larger size
allows SEGS VIII and IX to improve the economics of the power block, controls and

auxiliary equipment, and to lower operating and maintenance costs.

1991 Luz International goes bankrupt while building its tenth SEGS plant. SEGS I
through IX remain in operation totaling 354 MW.
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University of South Florida develops a 15.9% efficient thin-film photovoltaic
cell made of cadmium telluride, breaking the 15% barrier for the first time for this

technology.

A 7.5-kilowatt dish prototype system using an advanced stretched-membrane concen-
trator, through a joint venture of Sandia National Laboratories and Cummins Power

Generation is installed in Abilene, Texas.

The Energy Policy Act restores the 10-percent federal investment tax credit for inde-

pendent power producers using solar technologies.

Pacific Gas & Electric installs a 500-kilowatt “distributed power” PV system in

Kerman, California.

The National Renewable Energy Laboratory (NREL) completes construction of its Solar
Energy Research Facility; it will be recognized as the most energy-efficient of all U.S.

government buildings in the world.
Solar global cumulative installed capacity reaches 500MW.

NREL develops a solar cell-made from gallium indium phosphide and gallium

arsenide—that becomes the first one to exceed 30% conversion efficiency.

The first solar dish generator to use a free-piston Stirling engine is hooked up to a

utility grid.

NREL develops a solar cell made of gallium indium phosphide and gallium arsenide;

it’s the first one of its kind to exceed 30% conversion efficiency.
Solar Two, a test I0OMW solar concentrator is installed in Barstow, California.
Solar global cumulative installed capacity reaches 1 GW.

Spectrolab, Inc. and the National Renewable Energy Laboratory develop
a photovoltaic solar cell that converts 32.3 percent of the sunlight that hits it into

electricity.

Researchers at NREL develop a record-breaking prototype thin film solar cell that

measures 18.8% efficient, topping the previous record for its type by more than 1%.
Cumulative installed photovoltaic capacity reaches 1000 MW worldwide.

In Perrysburg, Ohio First Solar establishes the largest photovoltaic manufactur-

ing plant with capacity to produce 1000 MW of panels annually.
Solar global cumulative installed Capacity reaches 2 GW.

PowerLight Corporation (now SunPower) installs the largest rooftop solar power sys-

tem in the United States—a 1.18 megawatt system—at the Santa Rita Jail in Dublin,
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California.

2002 President George W. Bush installs ‘building-integrated photovoltaics’ or BI-PV

solar electric generators at the White House .
2003 Solar global cumulative installed Capacity reaches 3 GW.
2004 Solar global cumulative installed capacity reaches 4 GW.

California Governor Arnold Schwarzenegger proposes the Solar Roofs Initiative for

one million solar roofs in California by 2017.

Colorado voters pass Amendment 37, the first state renewable energy portfolio stan-
dard approved by voters through a ballot initiative. The initiative requires the state’s
largest utilities to obtain 3 percent of their electricity from renewable energy resources
by 2007 (with 4 percent of that coming from a solar carve-out) and 10 percent by 2015.

It also establishes a standard net metering system for homeowners and ranchers.
2005 Polysilicon use in photovoltaics exceeds all other polysilicon use for the first time.
New solar cell breaks the “40 Percent Efficient” sunlight-to-electricity barrier

2006 Solar global cumulative installed capacity reaches 8 GW.

California Public Utilities Commission approved the California Solar Initiative (CSI), a
$2.8 billion program that provides incentives toward solar development for the next

11 years.

Solar market reaches more than 2 GW of solar cell manufacturing output; $15 billion

in revenues and $264 million in venture capital investment.

Colorado utility Xcel Energy begins its solar rebate program. Originally opponents of
the state’s solar initiative, the utility now offers funding for solar energy systems to be

rebated at $2 per watt for residential systems up to 10 kilowatts (kW).
2007 Solar global cumulative installed capacity reaches 10 GW.

SolarWorld AG Announces it will build 500 MW solar manufacturing plant in Hills-

boro, Oregon—largest in U.S.

Acciona completes 64 MW solar thermal plant in Nevada. It is the largest solar plant
to be built in the world in the last 16 years. This project is representative of the rebirth

of CSP in Spain and the U.S.

Google’s 1.6 MW solar panel project begins operation—largest corporate solar instal-

lation to date.

More than 24,000 MW in solar thermal projects applied for under BLM land in South-

east California desert.
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California Public Utilities Commission approves the California Solar Initiative (CSI),
a comprehensive $2.8 billion program that provides incentives toward solar devel-
opment over 11 years. Originally limited to customers of the state’s investor-owned
utilities, the CSI is expanded in August 2006, as a result of Senate Bill 1, to encompass
municipal utility territories as well. Municipal utilities are required to offer incentives

beginning in 2008 (nearly $800 million); many already offer PV rebates.

California utility PG&E announces it will buy an additional 1,000 megawatts of solar

thermal power over the next five years.

Florida utility FPL announces it will spend $1.5 billion over the next seven years to
build solar power plants in California and Florida. That includes a 300-megawatt solar

power station using technology developed by Ausra, a Silicon Valley start-up.

2008 PGEE signs the largest solar PPA in history for 900 MW (enough to power half
a million homes) from five CSP plants to be built and operated by BrightSource in the
Mojave Desert. The deal follows previous agreements by PG&E to buy more than 700
MW of solar CSP from providers Ausra and Solel.

The Sacramento Municipal Utility District announces its largest solar homes deal—$8.9
million in incentives and rebates for 1,487 residences built by Woodside Homes near
Rancho Cordova, Calif. It will bring the number of homes powered by solar under

SMUD’s SolarSmart program to 4,000.

New Jersey’s largest utility, PSE&G, receives approval from state regulators to offer
$105 million in loans to help finance the installation of solar systems on homes,

businesses and municipal buildings.

Duke Energy announces $100 million investment in rooftop solar on commercial
buildings and signs a PPA with SunEdison to purchase the electricity from a 16 MW

solar PV system in North Carolina.

Southern California Edison announces a planned $875 million program to install 250

MW of solar PV on commercial rooftops over the next five years.

Sources: Clean Edge Research, Solarbuzz, EERE, Wikipedia, Renewable Energy World, and the
books From Space to Earth: The Story of Solar Electricity by John Perlin and Solar Revolution by
Travis Bradford.
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with offices in the San Francisco Bay Area and Portland, Ore., is a
leading research and publishing firm that helps companies, investors, and policymak-
ers understand and profit from clean technologies. Founded in 2000 by environmental
and high-tech business pioneers Ron Pernick and Joel Makower, Clean Edge and its
network of partners and affiliates offer unparalleled intelligence and insight into the
clean-tech sector. Among its many activities, the company publishes the annual Clean
Energy Trends report, produces the annual Clean-Tech Investor Summit (along with
IBF), and maintains the NASDAQ® Clean Edge® U.S. Liquid Series (CELS) index, which
track U.S.-listed clean-energy companies. To keep abreast of the latest clean-tech
news, access industry reports, learn more about our annual summit and stock index,
or sign up for our e-newsletter, visit www.cleanedge.com, email us at info@cleanedge.
com, or call 503-493-8681.

is the nation’s leading green-economy organization (501-c3),
advancing marketplace solutions for America’s most serious social and environmental
problems for more than 25 years. Co-op America’s Solar Catalyst Program harnesses
market forces to dramatically lower the price and accelerate the growth of solar energy
worldwide for a secure, equitable, low-carbon energy future. Co-op America’s other
green-economy programs tackle climate change, build fair trade systems, encourage
corporate responsibility, advance healthy, local communities, and provide green pur-
chasing and investing information for families and businesses. To receive our popular
publications, including Real Money and the National Green Pages, participate in our
Green Business Conferences or Green Festivals, or to get our free e-newsletter, provid-
ing you with the latest green news, green discounts and opportunities to take action
for a green economy, visit www.coopamerica.org, email us at info@coopamerica.org
or call us at 800-58-GREEN.



