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Alternative Energy: Other _______________________________________________________________________________________

Solar Tower Technology Makes Its U.S. Debut
♦

Over the past two years, we’ve frequently written about the surge of large-scale solar adoption by U.S. utilities, with project announcements
in the hundreds of megawatts becoming commonplace. Such projects have been divided into two broad categories: photovoltaics (PV) and
concentrating solar power (CSP). The PV model uses a semiconducting material in a solar cell – most commonly polysilicon, but also newer
compounds such as cadmium telluride – to generate electricity from sunlight. Because virtually all publicly traded solar companies focus on
PV, it is by far the better known of the two established types of solar power. CSP is based on a steam turbine generator system – much like a
conventional power plant – except that the steam is derived not from fossil fuels but rather sunlight that is concentrated via mirrors or lenses.
Relative to PV, CSP has both advantages and disadvantages. Advantages include a higher capacity factor (roughly 30% vs. 15-20%) and a longer
plant life (30-40 years vs. 20-25 years). Disadvantages include a more limited set of potential sites (unlike PV, CSP only works in areas with very
high amounts of sunlight, such as the U.S. Southwest, Spain, Australia, and North Africa) and CSP’s required water consumption.

♦

Both PV and CSP have their place in the market, and growth of both technologies is set to continue. But we would also draw attention to a
third type of solar technology – which is only now making its debut in the U.S. market. This third category is called the “solar tower”. Today
came the announcement of the first solar tower contract signed by a U.S. utility. The solar tower developer is an Australian-based company,
EnviroMission Ltd. (EVOMY.PK/$0.85), which is listed on both U.S. and Australian exchanges. The purchaser is the Southern California Public
Power Authority (SCPPA), which brings together eleven municipal utilities in the region, the largest of which is the Los Angeles Department of
Water and Power. The contract calls for the construction of a 200 MW solar tower plant in Arizona.

♦

How does the solar tower work? The concept is very straightforward, being based on the law of physics that hot air rises. The tower uses solar
insolation and radiation to heat air beneath a large collector (greenhouse) that creates a constant flow of air to drive conventional turbines.
The turbines are located at the base of the tower in the center of the collector, and the movement of the heated air through these turbines is
caused by the updraft effect created by the tower. The process is passive, needing no outside energy input to start or maintain it. The only
moving components in the system are the rotors of the turbine. (See illustration on page 2). While solar tower technology is brand new in the
U.S., it has a prior operating track record in Spain (albeit a very limited one). A demonstration-scale plant (50 KW) operated from 1982 through
1989. EnviroMission holds the exclusive global license (not including China) for solar tower technology.

♦

While the solar tower is fundamentally more similar to CSP than PV, there is a variety of factors that differentiate it from CSP, and in general
we look at the solar tower as a more advantageous technology. The table on page 2 provides a comparison of some of the key metrics, though
we would underscore that most of these figures should be considered rough estimates. This is because the solar tower is an early-stage
technology, especially within the context of the U.S. market, so a historical comparison is inherently impractical. Also, there are numerous
subtypes of CSP, some of them as early-stage as the solar tower, so coming up with overall averages for CSP is also difficult. All that said, here
are the principal advantages that we see in the solar tower. First, there is the likely prospect of superior project economics, both in terms of
capital and operating costs. This is a function of several features, probably the most important of which is the fact that the solar tower’s
capacity factor is twice as high as CSP’s. The solar tower has a longer and more efficient production cycle during a day because it captures both
direct and indirect sunlight. Second, the solar tower’s plant life is expected to be roughly twice as long, which also improves economics (over
the long run) and adds to the sustainability profile of the project. The longer plant life in partly due to the solar tower’s lower operating
temperature and thus reduced wear and tear. Third, the solar tower does not require an external water supply, which of course is often scarce
in areas with high sunlight, such as the Southwest. This makes finding plant sites easier, both from the standpoint of logistics as well as
regulatory permits.

♦

As U.S. utilities individually decide which technology to use in their large-scale solar projects, the solar tower is set to join PV and CSP as a third
commercially viable option. All three are part of the same long-term trend, which is an expansion of solar’s market share – from levels that are
currently minuscule – within the overall electric power market. This trend is driven by (1) steadily improving project economics; (2)
government incentives, such as the federal Investment Tax Credit (ITC); and (3) renewable portfolio standards (RPSs), currently at the state
level and potentially at the federal level as well.
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Solar Tower vs. CSP: A Comparison
Solar Tower
Examples of developers

CSP

EnviroMission (public) Ausra (private)
BrightSource Energy (private)
eSolar (private)

Capital cost per MW

$3.75 MM

$5.0 MM

Capacity factor

60%

30%

Annual output of 200 MW plant

1,050,000 MWh

525,000 MWh

Capital cost per annual MWh

$761

$1712

Operating costs per MWh

$10

$50+

Plant life

75 years

30-40 years

Water use

Zero

500-800 gal / MWh

Operating temperature

< 200 °F

1,000 °F

Hours of output (without storage) 24

6-8

Power storage options

Molten salt

Many

Source: EnviroMission, RJ research

© 2009 Raymond James & Associates, Inc., member New York Stock Exchange/SIPC. All rights reserved.

International Headquarters:
The Raymond James Financial Center | 880 Carillon Parkway | St. Petersburg, Florida 33716 | 800-248-8863

2

Raymond James

U.S. Research

Important Investor Disclosures
Strong Buy (SB1) Expected to appreciate and produce a total return of at least 15% and outperform the S&P 500 over the next six months. For
higher yielding and more conservative equities, such as REITs and certain MLPs, a total return of at least 15% is expected to be realized over
the next 12 months.
Outperform (MO2) Expected to appreciate and outperform the S&P 500 over the next 12 months. For higher yielding and more conservative
equities, such as REITs and certain MLPs, an Outperform rating is used for securities where we are comfortable with the relative safety of the
dividend and expect a total return modestly exceeding the dividend yield over the next 12 months.
Market Perform (MP3) Expected to perform generally in line with the S&P 500 over the next 12 months and is potentially a source of funds for
more highly rated securities.
Underperform (MU4) Expected to underperform the S&P 500 or its sector over the next six to 12 months and should be sold.
Out of approximately 745 rated stocks in the Raymond James coverage universe, 45% have Strong Buy or Outperform ratings (Buy), 46% are
rated Market Perform (Hold) and 9% are rated Underperform (Sell). Within those rating categories, 26% of the Strong Buy- or Outperform
(Buy) rated companies either currently are or have been Raymond James Investment Banking clients within the past three years; 15% of the
Market Perform (Hold) rated companies are or have been clients and 9% of the Underperform (Sell) rated companies are or have been clients.
Suitability ratings are not assigned to stocks rated Underperform (Sell). Projected 12-month price targets are assigned only to stocks rated
Strong Buy or Outperform.

Suitability Categories (SR)
Total Return (TR) Lower risk equities possessing dividend yields above that of the S&P 500 and greater stability of principal.
Growth (G) Low to average risk equities with sound financials, more consistent earnings growth, possibly a small dividend, and the potential
for long-term price appreciation.
Aggressive Growth (AG) Medium or higher risk equities of companies in fast growing and competitive industries, with less predictable earnings
and acceptable, but possibly more leveraged balance sheets.
High Risk (HR) Companies with less predictable earnings (or losses), rapidly changing market dynamics, financial and competitive issues,
higher price volatility (beta), and risk of principal.
Venture Risk (VR) Companies with a short or unprofitable operating history, limited or less predictable revenues, very high risk associated
with success, and a substantial risk of principal.
Analyst Holdings and Compensation: Equity analysts and their staffs at Raymond James are compensated based on a salary and bonus
system. Several factors enter into the bonus determination including quality and performance of research product, the analyst's success
in rating stocks versus an industry index, and support effectiveness to trading and the retail and institutional sales forces. Other factors
may include but are not limited to: overall ratings from internal (other than investment banking) or external parties and the general
productivity and revenue generated in covered stocks.
Registration of Non-U.S. Analysts: Unless otherwise noted, the analysts listed on the front of this report who are not employees of
Raymond James & Associates, Inc. are not registered/qualified as research analysts under FINRA rules, may not be associated persons of
Raymond James & Associates, Inc., and may not be subject to NASD Rule 2711 and NYSE Rule 472 restrictions on communications with
covered companies, public companies, and trading securities held by a research analyst account.
Raymond James Relationships: RJA expects to receive or intends to seek compensation for investment banking services from the subject
companies in the next three months.
Company Name

Disclosure

General Risk Factors: Following are some general risk factors that pertain to the projected 12-month target prices included on our research
for stocks rated Strong Buy or Outperform: (1) Industry fundamentals with respect to customer demand or product / service pricing could
change and adversely impact expected revenues and earnings; (2) Issues relating to major competitors or market shares or new product
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expectations could change investor attitudes toward the sector or this stock; (3) Unforeseen developments with respect to the management,
financial condition or accounting policies or practices could alter the prospective valuation; or (4) External factors that affect the U.S.
economy, interest rates, the U.S. dollar or major segments of the economy could alter investor confidence and investment prospects.
International investments involve additional risks such as currency fluctuations, differing financial accounting standards, and possible political
and economic instability.
Specific Investment Risks Related to the Industry or Issuer
Conventional Energy Price Risk
Alternative energy competes with conventional energy sources, the most important of which are crude oil, natural gas, and coal. Declines in
the price of conventional energy can make alternative energy less competitive, and in some cases make it economically unviable. Consumers
are less likely to view alternative energy as a practical option if conventional energy is relatively more attractive from an economic standpoint.
Commerciality and Technology Risk
Not all types of alternative energy are currently commercial, and some may never reach full commercial viability. There is no guarantee that
future technological developments will be favorable to alternative energy, and in fact, some developments could render some types of
alternative energy obsolete or unattractive.
Public Policy Risk
Many types of alternative energy currently benefit from favorable government policies, including tax incentives for producers and/or
consumers, direct and indirect subsidies, and mandatory use requirements. These policies are subject to change and may become less
favorable in the future.
Regulatory Risk
Like all subsectors of energy, alternative energy is subject to many government regulations at various levels, including environmental and land
use regulations. These rules can reduce the profitability of alternative energy and could potentially result in delay or loss of commerciality.

Additional Risk and Disclosure information, as well as more information on the Raymond James rating system and suitability
categories, is available at rjcapitalmarkets.com/SearchForDisclosures_main.asp. Copies of research or Raymond James’ summary
policies relating to research analyst independence can be obtained by contacting any Raymond James & Associates or Raymond James
Financial Services office (please see raymondjames.com for office locations) or by calling 727-567-1000, toll free 800-237-5643 or
th
sending a written request to the Equity Research Library, Raymond James & Associates, Inc., Tower 3, 6 Floor, 880 Carillon Parkway,
St. Petersburg, FL 33716.

Investors should consider this report as only a single factor in making their investment decision.

For clients in the United Kingdom:
For clients of Raymond James & Associates (RJA) and Raymond James Financial International, Ltd. (RJFI): This report is for distribution
only to persons who fall within Articles 19 or Article 49(2) of the Financial Services and Markets Act (Financial Promotion) Order 2000 as
investment professionals and may not be distributed to, or relied upon, by any other person.
For clients of Raymond James Investment Services, Ltd.: This report is intended only for clients in receipt of Raymond James Investment
Services, Ltd.’s Terms of Business or others to whom it may be lawfully submitted.
For purposes of the Financial Services Authority requirements, this research report is classified as objective with respect to conflict of
interest management. RJA, Raymond James Financial International, Ltd., and Raymond James Investment Services, Ltd. are authorized
and regulated in the U.K. by the Financial Services Authority.
For institutional clients in the European Economic Area (EEA) outside of the United Kingdom:
This document (and any attachments or exhibits hereto) is intended only for EEA institutional clients or others to whom it may lawfully be
submitted.
For Canadian clients:
Review of Material Operations: The Analyst and/or Associate is required to conduct due diligence on, and where deemed appropriate
visit, the material operations of a subject company before initiating research coverage. The scope of the review may vary depending on
the complexity of the subject company’s business operations.
This report is not prepared subject to Canadian disclosure requirements.
Additional information is available on request.
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The information provided is as of the date above and subject to change, and should not be deemed a recommendation to buy or sell any
security. Certain information has been obtained from third-party sources we consider reliable, but we do not guarantee that such
information is accurate of complete. Persons within the Raymond James family of companies may have information that is not available
to the contributors of the information contained in this publication. Raymond James, including affiliate and employees, may execute
transactions in the securities listed in this publication that may not be consistent with the ratings appearing in this publication.
Proprietary Rights Notice: By accepting a copy of this report, you acknowledge and agree as follows:
This report is provided to clients of Raymond James & Associates, Inc. (RJA) only for your personal, noncommercial use. Except as
expressly authorized by RJA, you may not copy, reproduce, transmit, sell, display, distribute, publish, broadcast, circulate, modify,
disseminate or commercially exploit the information contained in this report, in printed, electronic or any other form, in any manner,
without the prior express written consent of RJA. You also agree not to use the information provided in this report for any unlawful
purpose.
This is RJA client releasable res earch

This report and its contents are the property of RJA and are protected by applicable copyright, trade secret or other intellectual property
laws (of the United States and other countries). United States law, 17 U.S.C. Sec.501 et seq, provides for civil and criminal penalties for
copyright infringement.
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