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UNITED STATES SECURITIES AND EXCHANGE COMMISSION
Washington, D.C. 20549

Form 10-K

þ ANNUAL REPORT PURSUANT TO SECTION 13 OR 15(d) OF THE SECURITIES
EXCHANGE ACT OF 1934
For the fiscal year ended December 31, 2009

or
o TRANSITION REPORT PURSUANT TO SECTION 13 OR 15(d) OF THE SECURITIES

EXCHANGE ACT OF 1934

Commission file number: 001-32347
ORMAT TECHNOLOGIES, INC.

(Exact name of registrant as specified in its charter)

Delaware 88-0326081
(State or other jurisdiction of

incorporation or organization)
(I.R.S. Employer

Identification Number)

6225 Neil Road, Reno, Nevada 89511-1136
(Address of principal executive offices)

Registrant�s telephone number, including area code:
(775) 356-9029

Securities Registered Pursuant to Section 12(b) of the Act:

Title of Each Class Name of Each Exchange on Which Registered

Ormat Technologies, Inc. Common Stock $0.001 Par Value New York Stock Exchange

Securities Registered Pursuant to Section 12(g) of the Act:
None

Indicate by check mark if the registrant is a well-known seasoned issuer, as defined in Rule 405 of the Securities
Act.  Yes o     No þ

Indicate by check mark if the registrant is not required to file reports pursuant to Section 13 or Section 15(d) of the
Exchange Act.  Yes o     No þ

Indicate by check mark whether the registrant (1) has filed all reports required to be filed by Section 13 or 15(d) of the
Securities Exchange Act of 1934 during the preceding 12 months (or for such shorter period that the registrant was
required to file such reports), and (2) has been subject to such filing requirements for the past 90 days.  Yes þ     No o
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Indicate by check mark whether the registrant has submitted electronically and posted on its corporate Web site, if
any, every Interactive Data File required to be submitted and posted pursuant to Rule 405 of Regulation S-T
(§ 232.405 of this chapter) during the preceding 12 months (or for such shorter period that the registrant was required
to submit and post such files).  Yes o     No o

Indicate by check mark if disclosure of delinquent filers pursuant to Item 405 of Regulation S-K is not contained
herein, and will not be contained, to the best of registrant�s knowledge, in definitive proxy or information statements
incorporated by reference in Part III of this Form 10-K or any amendment to this Form 10-K.  o

Indicate by check mark whether the registrant is a large accelerated filer, an accelerated filer, a non-accelerated filer,
or a smaller reporting company. See the definitions of �large accelerated filer�, �accelerated filer� and �smaller reporting
company� in Rule 12b-2 of the Exchange Act. (Check one):

Large accelerated filer þ     Accelerated filer o Non-accelerated filer o
(Do not check if a smaller reporting company)

Smaller reporting company o

Indicate by check mark whether the registrant is a shell company (as defined in Rule 12b-2 of the Exchange
Act).  Yes o     No þ

As of June 30, 2009, the last business day of the registrant�s most recently completed second fiscal quarter, the
aggregate market value of the registrant�s common stock held by non-affiliates of the registrant was $804,492,831
based on the closing price as reported on the New York Stock Exchange.

The number of outstanding shares of common stock of the registrant, as of March 4, 2010, was 45,430,886.

Documents Incorporated by Reference: Part III (Items 10, 11, 12, 13 and 14) incorporates by reference portions of the
Registrant�s Proxy Statement for its Annual Meeting of Stockholders, which will be filed not later than 120 days after
December 31, 2009.
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Glossary of Terms

When the following terms and abbreviations appear in the text of this report, they have the meanings indicated below:

Term Definition

Adder Additional energy rate payment
Amatitlan Loan $42,000,000 in aggregate principal amount borrowed by our subsidiary Ortitlan

from TCW Global Project Fund II, Ltd.
AMM Administrador del Mercado Mayorista (administrator of the wholesale market �

Guatemala)
ARRA American Recovery and Reinvestment Act
Auxiliary Power The power needed to operate a geothermal power plant�s auxiliary equipment such

as pumps and cooling towers.
Availability The ratio of the time a power plant is ready to be in service, or is in service, to the

total time interval under consideration, expressed as a percentage, independent of
fuel supply (heat or geothermal) or transmission accessibility.

Balance of Plant Equipment Power plant equipment other than the generating units including items such as
transformers, valves, interconnection equipment, cooling towers for water cooled
power plants, etc.

BLM Bureau of Land Management of the U.S. Department of the Interior
Capacity The maximum load that a power plant can carry under existing conditions, less

auxiliary power.
Capacity Factor The ratio of the average load on a generating resource to its generating capacity

during a specified period of time, expressed as a percentage.
CDC Commonwealth Development Corporation
CNE National Energy Commission of Nicaragua
CNEE National Electric Energy Commission of Guatemala
Company Ormat Technologies, Inc., a Delaware corporation, and subsidiaries
Codification FASB Accounting Standards Codification
COSO Committee of Sponsoring Organizations of the Treadway Commission
DEG Deutsche Investitions-und Entwicklungsgesellschaft mbH
DFIs Development Finance Institutions
DISNORTE Empresa Distribudora de Electricidad del Norte (a Nicaragua distribution

company)
DISSUR Empresa Distribudora de Electricidad del Sur (a Nicaragua distribution company)
DOE U.S. Department of Energy
DOGGR California Division of Oil, Gas, and Geothermal Resources
EGS Enhanced Geothermal Systems
ENATREL Empresa Nicaraguense de Transmision
ENEL Empresa Nicaraguense de Electricitdad
EPA U.S. Environmental Protection Agency
EPC Engineering, procurement and construction
EPS Earnings per share
Exchange Act U.S. Securities Exchange Act of 1934, as amended
FASB Financial Accounting Standards Board
FERC U.S. Federal Energy Regulatory Commission
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Term Definition

Flip Date Date on which the holders of Class B membership units in OPC achieve a target
after-tax yield on their investment in OPC.

FPA U.S. Federal Power Act, as amended
GAAP Generally accepted accounting principles
GDC Geothermal Development Company
GDL Geothermal Development Limited
Geothermal Power Plant The power generation facility and the geothermal field
Geothermal Steam Act U.S. Geothermal Steam Act of 1970, as amended
HELCO Hawaii Electric Light Company
IFC International Finance Corporation
IID Imperial Irrigation District
ILA Israel Land Administration
INDE Instituto Nacional de Electrification
INE Nicaragua Institute of Energy
IPPs Independent Power Producers
ISO International Organization for Standardization
ITC Investment Tax Credit
KETRACO Kenya Electricity Transmission Company Limited
KPL Kapoho Land Partnership
KPLC Kenya Power and Lighting Co. Ltd
kW Kilowatt. A unit of electrical power that is equal to 1,000 watts.
kWh Kilowatt hour(s), a measure of power produced
LNG Liquefied Natural Gas
MACRS Modified Accelerated Cost Recovery System
MW Megawatt. One MW is equal to 1,000 KW or one million watts.
MWh Megawatt hour(s), a measure of power produced
NBPL Northern Border Pipe Line Company
NIS New Israeli Shekel
NYSE New York Stock Exchange
OEC Ormat Energy Converter
OFC Ormat Funding Corp., a wholly owned subsidiary of the Company
OFC Senior Secured Notes 81/4% Senior Secured Notes Due 2020 issued by OFC
Olkaria Loan $105,000,000 in aggregate principal amount borrowed by OrPower 4 from a

group of European DFIs
OMPC Ormat Momotombo Power Company, a wholly owned subsidiary of the

Company
OPC OPC LLC
OPC Transaction Financing transaction involving four of our Nevada power plants in which

institutional equity investors purchased an interest in our special purpose
subsidiary that owns such plants.

OrCal OrCal Geothermal Inc., a wholly owned subsidiary of the Company
OrCal Senior Secured Notes 6.21% Senior Secured Notes Due 2020 issued by OrCal

4
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Term Definition

Organic Rankine Cycle A process in which an organic fluid such as a hydrocarbon or fluorocarbon (but
not water) is boiled in an evaporator to generate high pressure vapor. The vapor
powers a turbine to generate mechanical power. After the expansion in the
turbine, the low pressure vapor is cooled and condensed back to liquid in a
condenser. A cycle pump is then used to pump the liquid back to the vaporizer to
complete the cycle. The cycle is illustrated in the figure below:

Ormat Nevada Ormat Nevada Inc., a wholly owned subsidiary of the Company
Ormat Systems Ormat Systems Ltd., a wholly owned subsidiary of the Company
OrPower 4 OrPower 4 Inc., a wholly owned subsidiary of the Company
Ortitlan Ortitlan Limitada, a wholly owned subsidiary of the Company
Orgumil Orgumil I de Electricidad, Limitada, a wholly owned subsidiary of the Company
Parent Ormat Industries Ltd.
PGV Puna Geothermal Venture, a wholly owned subsidiary of the Company
Power plant equipment Interconnection equipment, cooling towers for water cooled power plant, etc.
Power Act Electric Power Act of 1997 of Kenya
PPA Power Purchase Agreement
ppm Part per million
PLN PT Perusahaan Listrik Negara
PTC Production tax credit
PUA Israeli Public Utility Authority
PUCN Public Utilities Commission of Nevada
PUHCA U.S. Public Utility Holding Company Act of 1935
PUHCA 2005 U.S. Public Utility Holding Company Act of 2005
PURPA U.S. Public Utility Regulatory Policies Act of 1978
PV Photovoltaic
Qualifying Facility (ies) Certain small power production facilities are eligible to be �Qualifying Facilities�

under PURPA, provided that they meet certain power and thermal energy
production requirements and efficiency standards. Qualifying Facility status
provides an exemption from PUHCA 2005 and grants certain other benefits to the
Qualifying Facility.

REG Recovered Energy Generation
RGGI Regional Greenhouse Gas Initiative

5

Edgar Filing: ORMAT TECHNOLOGIES, INC. - Form 10-K

Table of Contents 9



Table of Contents

Term Definition

RPS Renewable Portfolio Standards
SCPPA Southern California Public Power Authority
SEC U.S. Securities and Exchange Commission
Securities Act U.S. Securities Act of 1933, as amended
SOX Act Sarbanes-Oxley Act of 2002
SPE(s) Special purpose entity (ies)
Sunday Energy Sunday Energy Ltd.
Union Bank Union Bank, N.A.
U.S. United States of America
WHOH Waste Heat Oil Heaters
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Cautionary Note Regarding Forward-Looking Statements

This annual report includes �forward-looking statements� within the meaning of the Private Securities Litigation Reform
Act of 1995. All statements, other than statements of historical facts, included in this report that address activities,
events or developments that we expect or anticipate will or may occur in the future, including such matters as our
projections of annual revenues, expenses and debt service coverage with respect to our debt securities, future capital
expenditures, business strategy, competitive strengths, goals, development or operation of generation assets, market
and industry developments and the growth of our business and operations, are forward-looking statements. When used
in this annual report, the words �may�, �will�, �could�, �should�, �expects�, �plans�, �anticipates�, �believes�, �estimates�, �predicts�,
�projects�, �potential�, or �contemplate� or the negative of these terms or other comparable terminology are intended to
identify forward-looking statements, although not all forward-looking statements contain such words or expressions.
The forward-looking statements in this report are primarily located in the material set forth under the headings
�Management�s Discussion and Analysis of Financial Condition and Results of Operations� contained in Part II, Item 7,
�Risk Factors� contained in Part I, Item IA, and �Notes to Financial Statements� contained in Part II, Item 8 of this annual
report, but are found in other locations as well. These forward-looking statements generally relate to our plans,
objectives and expectations for future operations and are based upon management�s current estimates and projections
of future results or trends. Although we believe that our plans and objectives reflected in or suggested by these
forward-looking statements are reasonable, we may not achieve these plans or objectives. You should read this annual
report completely and with the understanding that actual future results and developments may be materially different
from what we expect due to a number of risks and uncertainties, many of which are beyond our control. We will not
update forward-looking statements even though our situation may change in the future.

Specific factors that might cause actual results to differ from our expectations include, but are not limited to:

� significant considerations, risks and uncertainties discussed in this annual report;

� operating risks, including equipment failures and the amounts and timing of revenues and expenses;

� geothermal resource risk (such as the heat content of the reservoir, useful life and geological formation);

� financial market conditions and the results of financing efforts;

� environmental constraints on operations and environmental liabilities arising out of past or present operations,
including the risk that we may not have, and in the future may be unable to procure, any necessary permits or
other environmental authorization;

� construction or other project delays or cancellations;

� political, legal, regulatory, governmental, administrative and economic conditions and developments in the
United States and other countries in which we operate;

� the enforceability of the long-term PPAs for our power plants;

� contract counterparty risk;

� weather and other natural phenomena;

� the impact of recent and future federal, state and local regulatory proceedings and changes, including
legislative and regulatory initiatives regarding deregulation and restructuring of the electric utility industry and
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incentives for the production of renewable energy in the United States and elsewhere;

� changes in environmental and other laws and regulations to which our company is subject, as well as changes
in the application of existing laws and regulations;

� current and future litigation;

� our ability to successfully identify, integrate and complete acquisitions;

� competition from other similar geothermal energy projects, including any such new geothermal energy projects
developed in the future, and from alternative electricity producing technologies;
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� the effect of and changes in economic conditions in the areas in which we operate;

� market or business conditions and fluctuations in demand for energy or capacity in the markets in which we
operate;

� the direct or indirect impact on our company�s business resulting from terrorist incidents or responses to such
incidents, including the effect on the availability of and premiums on insurance;

� the effect of and changes in current and future land use and zoning regulations, residential, commercial and
industrial development and urbanization in the areas in which we operate; and

� other uncertainties which are difficult to predict or beyond our control and the risk that we may incorrectly
analyze these risks and forces or that the strategies we develop to address them may be unsuccessful.

8
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PART I

ITEM 1. BUSINESS

Certain Definitions

Unless the context otherwise requires, all references in this annual report to �Ormat�, �the Company�, �we�, �us�, �our
company�, �Ormat Technologies�, or �our� refer to Ormat Technologies, Inc. and its consolidated subsidiaries. A glossary
of certain terms and abbreviations used in this annual report appears at the beginning of this report.

Overview

We are a leading vertically integrated company engaged in the geothermal and recovered energy power business. We
design, develop, build, own, and operate clean, environmentally friendly geothermal and recovered energy-based
power plants, usually using equipment that we design and manufacture. Our geothermal power plants include both
power plants that we have built and power plants that we have acquired, while all of our recovered energy-based
plants have been constructed by us. We conduct our business activities in two business segments, which we refer to as
our Electricity Segment and Product Segment. In our Electricity Segment, we develop, build, own and operate
geothermal and recovered energy-based power plants in the United States and geothermal power plants in other
countries around the world and sell the electricity they generate. In our Product Segment, we design, manufacture and
sell equipment for geothermal and recovered energy-based electricity generation, remote power units and other power
generating units and provide services relating to the engineering, procurement, construction, operation and
maintenance of geothermal and recovered energy power plants.

9
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The map below shows our current worldwide portfolio of operating geothermal power plants and recovered energy
plants, as well as the geothermal and recovered energy-based power plants that are under construction and in
development.

The charts below show the relative contributions of the Electricity Segment and the Product Segment to our
consolidated revenues and the geographical breakdown of our segment revenues for our fiscal year ended
December 31, 2009. Additional information concerning our segment operations, including year-to-year comparisons
of revenues, the geographical breakdown of revenues, cost of revenues, results of operations, and trends and
uncertainties is provided below in Item 7 � �Management�s Discussion and Analysis of Financial Condition and Results
of Operations� and Item 8 � �Financial Statements and Supplementary Data�.

10
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The following chart sets forth a breakdown of revenues for the year ended December 31, 2009:

The following chart sets forth the geographical breakdown of the revenues attributable to our Electricity Segment for
the year ended December 31, 2009:

11
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The following chart sets forth the geographical breakdown of the revenues attributable to our Product Segment for the
year ended December 31, 2009:

Most of the power plants that we currently own or operate produce electricity from geothermal energy sources.
Geothermal energy is a clean, renewable and generally sustainable form of energy derived from the natural heat of the
earth. Unlike electricity produced by burning fossil fuels, electricity produced from geothermal energy sources is
produced without emissions of certain pollutants such as nitrogen oxide, and with far lower emissions of other
pollutants such as carbon dioxide. Therefore, electricity produced from geothermal energy sources contributes
significantly less to local and regional incidences of acid rain and global warming than energy produced by burning
fossil fuels. Geothermal energy is also an attractive alternative to other sources of energy as part of a national
diversification strategy to avoid dependence on any one energy source or politically sensitive supply sources.

In addition to our geothermal energy business, we manufacture products that produce electricity from recovered
energy or so-called �waste heat�. We also construct, own, and operate recovered energy power plants. Recovered energy
represents residual heat that is generated as a by-product of gas turbine-driven compressor stations and a variety of
industrial processes, such as cement manufacturing. Such residual heat, which would otherwise be wasted, may be
captured in the recovery process and used by recovered energy power plants to generate electricity without burning
additional fuel and without additional emissions.

Company Contact and Sources of Information

We file annual, quarterly and periodic reports, proxy statements and other information with the SEC. You may obtain
and copy any document we file with the SEC at the SEC�s Public Reference Room at 100 F Street, N.E., Room 1580,
Washington D.C. 20549. You may obtain information on the operation of the SEC�s Public Reference Room by calling
the SEC at 1-800-SEC-0330. The SEC maintains an internet website at http://www.sec.gov that contains reports, proxy
and other information statements, and other information regarding issuers that file electronically with the SEC. Our
SEC filings are accessible via the internet at that website.

Our reports on Form 10-K, 10-Q and 8-K, and amendments to those reports filed or furnished pursuant to
Section 13(a) or 15(d) of the Exchange Act are available through our website at www.ormat.com for downloading,
free of charge, as soon as reasonably practicable after these reports are filed with the SEC. Our Code of Business
Conduct and Ethics, Code of Ethics Applicable to Senior Executives, Audit Committee Charter, Corporate
Governance Guidelines, Nominating and Corporate Governance Committee Charter, Compensation Committee
Charter, and Insider Trading Policy, as amended, are also available at our website address mentioned above. The
content of our website, however, is not part of this annual report.

12
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You may request a copy of our SEC filings, as well as the foregoing corporate documents, at no cost to you, by
writing to the Company address appearing in this annual report or by calling us at (775) 356-9029.

Our Power Generation Business

Power Plants in Operation

The table below summarizes certain key non-financial information relating to our power plants as of February 28,
2010.

Power Plants We Own and Operate(1)

Generating
Capacity in

Project Location MW(2)

Domestic
Geothermal
Ormesa Complex California 57.0
Heber Complex California 92.0
Mammoth Complex California 14.5(3)

North Brawley California 50.0(4)

Steamboat Complex Nevada 85.0
Brady Complex Nevada 24.0
Puna Hawaii 30.0
REG
OREG 1 North Dakota and South Dakota 22.0
OREG 2 Montana, North Dakota and Minnesota 22.0
Peetz Colorado 3.5

Total domestic owned facilities 400.0

Foreign
Geothermal
Momotombo Nicaragua 26.0
Zunil Guatemala 24.0
Olkaria III Complex Kenya 48.0
Amatitlan Guatemala 20.0

Total foreign owned facilities 118.0

Total domestic and foreign owned facilities 518.0

(1) We own and operate all but two of our power plants. Those exceptions are: the Momotombo power plant in
Nicaragua, which we do not own but which we control and operate through a concession arrangement with the
Nicaraguan government, and the Mammoth complex, in which we have a 50% ownership interest. A financial
institution holds equity interests in one of our consolidated subsidiaries (OPC) that owns the Desert Peak 2 power

Edgar Filing: ORMAT TECHNOLOGIES, INC. - Form 10-K

Table of Contents 18



plant in our Brady complex and the Steamboat Hills, Galena 2 and Galena 3 power plants in our Steamboat
complex. In this chart, we show these power plants as being 100% owned because all of the generating capacity is
owned by OPC and we control the operation of the power plants. The nature of the equity interests held by the
financial institution is described in Item 7 under the heading �OPC Transaction�.

(2) References to generating capacity generally refer to the gross capacity less auxiliary power, in the case of all of
our existing domestic power plants and the Momotombo, Amatitlan and Olkaria III power plants (three of our
foreign power plants), and to the generating capacity that is subject to the �take or pay� PPAs in the case of the
Zunil power plant (one of our foreign power plants). We determine the generating capacity figures taking into
account resource capabilities. This column represents our net ownership in such generating capacity.
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In any given year, the actual power generation of a particular power plant may differ from that power plant�s
generating capacity due to variations in ambient temperature, the availability of the resource, and operational
issues affecting performance during that year. The capacity factor of the geothermal power plants in commercial
operation in 2009 was 90%; the corresponding availability of the power generating facility was higher than 97%.
The capacity factor of the REG power plants in 2009 was 40%; the corresponding availability of the power
generating equipment was more than 93%.

(3) Represents our 50% ownership.

(4) The North Brawley power plant is not operating at full capacity due to injection challenges we are experiencing.
Detailed information on those challenges is provided under Description of our Power Plants.

Substantially all of the revenues that we currently derive from the sale of electricity are pursuant to long-term power
purchase agreements. Approximately 62% of our total revenues in the year ended December 31, 2009 from the sale of
electricity by our domestic power plants were derived from power purchasers that currently have investment grade
credit ratings. The purchasers of electricity from our foreign power plants are either state-owned or private entities.

New Power Plants

We are currently in various stages of development of new power plants, construction of new power plants and
expansion of existing power plants. Our growth plan includes approximately 260 MW in generating capacity from
geothermal power plants and from recovered energy power plants in the United States that are expected to come
on-line in the next four years.

We have various leases and concessions for geothermal resources of approximately 290,000 acres in 22 sites. We have
started or plan to start exploration activity at a number of these sites.

In addition, we have approximately 55 MW of solar PV projects under development in Israel (including 36 MW in a
joint venture with Sunday Energy).

Our Product Business

We design, manufacture and sell products for electricity generation and provide the related services described below.
Generally, we manufacture products only against customer orders and do not manufacture products for our own
inventory.

Power Units for Geothermal Power Plants.  We design, manufacture and sell power units for geothermal electricity
generation, which we refer to as OECs. Our customers include contractors and geothermal power plant owners and
operators.

Power Units for Recovered Energy-Based Power Generation.  We design, manufacture and sell power units used to
generate electricity from recovered energy, or so-called �waste heat.� This heat is generated as a residual by-product of
gas turbine-driven compressor stations and a variety of industrial processes, such as cement manufacturing, and is not
otherwise used for any purpose. Our existing and target customers include interstate natural gas pipeline owners and
operators, gas processing plant owners and operators, cement plant owners and operators, and other companies
engaged in other energy-intensive industrial processes.

EPC of Power Plants.  We engineer, procure, and construct, as an EPC contractor, geothermal and recovered energy
power plants on a turnkey basis, using power units we design and manufacture. Our customers are geothermal power
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plant owners as well as the same customers described above that we target for the sale of our power units for
recovered energy-based power generation. Unlike many other companies that provide EPC services, we have an
advantage in that we are using our own manufactured equipment and thus have better control over the timing and
delivery of required equipment and its related costs.

Remote Power Units and Other Generators.  We design, manufacture and sell fossil fuel powered turbo-generators
with a capacity ranging between 200 watts and 5,000 watts, which operate unattended in extreme climate conditions,
whether hot or cold. Our customers include contractors installing gas pipelines in remote areas. In
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addition, we design, manufacture, and sell generators for various other uses, including heavy duty direct-current
generators.

History

We were formed as a Delaware corporation by Ormat Industries Ltd. (also referred to in this annual report as the
�Parent�, �Ormat Industries�, �the parent company�, or �our parent�) in 1994. Ormat Industries was one of the first companies
to focus on the development of equipment for the production of clean, renewable and generally sustainable forms of
energy. Ormat Industries owns approximately 56.0% of our outstanding common stock.

Industry Background

Geothermal Energy

Most of our power plants in operation produce electricity from geothermal energy. There are several different sources
or methods to obtain geothermal energy, which are described below.

Hydrothermal geothermal-electricity generation � Hydrothermal geothermal energy is derived from naturally occurring
hydrothermal reservoirs that are formed when water comes sufficiently close to hot rock to heat the water to
temperatures of 300 degrees Fahrenheit or more. The heated water then ascends toward the surface of the earth where,
if geological conditions are suitable for its commercial extraction, it can be extracted by drilling geothermal wells. The
energy necessary to operate a geothermal power plant is typically obtained from several such wells which are drilled
using established technology that is in some respects similar to that employed in the oil and gas industry. Geothermal
production wells are normally located within approximately one to two miles of the power plant as geothermal fluids
cannot be transported economically over longer distances due to heat and pressure loss. The geothermal reservoir is a
renewable source of energy if natural ground water sources and reinjection of extracted geothermal fluids are adequate
over the long-term to replenish the geothermal reservoir following the withdrawal of geothermal fluids and if the well
field is properly operated. Geothermal energy power plants typically have higher capital costs (primarily as a result of
the costs attributable to well field development) but tend to have significantly lower variable operating costs
(principally consisting of maintenance expenditures) than fossil fuel-fired power plants that require ongoing fuel
expenses. In addition, because geothermal energy power plants produce 24hr/day weather independent power, the
variable operating costs are lower.

EGS � An EGS has been broadly defined as a subsurface system that may be artificially created to extract heat from hot
rock where the characteristics required for a hydrothermal system, i.e., permeability and aquifers, are non-existent. A
geothermal power plant that uses EGS techniques would recover the thermal energy from the subsurface rocks by
creating or accessing a system of open fractures in the rock through which water can be injected, heated through
contact with the hot rock, returned to the surface in production wells and transferred to a power unit.

Co-produced Geothermal from Oil and Gas fields, geo-pressurized resources � Another source of geothermal energy is
hot water produced from oil and gas production. This application is referred to as �Co-produced Fluids�. In some oil and
gas fields, water is produced as a by-product of the oil and gas extraction. When the wells are deep the fluids are often
at high temperatures and if the water volume is significant, the hot water can be used for power generation in
equipment similar to a geothermal power plant.

Geothermal Power Plant Technologies

Geothermal power plants generally employ either binary systems or conventional flash design systems, as described
below. In our geothermal power plants, we also employ our proprietary technology of combined geothermal cycle
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Binary System

In a geothermal power plant using a binary system, geothermal fluid, either hot water (also called brine) or steam or
both, is extracted from the underground reservoir and flows from the wellhead through a gathering system of insulated
steel pipelines to a heat exchanger, which heats a secondary working fluid which has a low boiling point. This is
typically an organic fluid, such as isopentane or isobutene, which is vaporized and is used to drive the
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turbine. The organic fluid is then condensed in a condenser which may be cooled by air or by water from a cooling
tower. The condensed fluid is then recycled back to the heat exchanger, closing the cycle within the sealed system.
The cooled geothermal fluid is then reinjected back into the reservoir. The binary technology is depicted in the graphic
below.

Flash Design System

In a geothermal power plant using flash design, geothermal fluid is extracted from the underground reservoir and
flows from the wellhead through a gathering system of insulated steel pipelines to flash tanks and/or separators. There,
the steam is separated from the brine and is sent to a demister in the plant, where any remaining water droplets are
removed. This produces a stream of dry saturated steam, which drives a turbine generator to produce electricity. In
some cases, the brine at the outlet of the separator is flashed a second time (dual flash), providing additional steam at
lower pressure used in the low pressure section of the steam turbine to produce additional electricity. Steam exhausted
from the steam turbine is condensed in a surface or direct contact condenser cooled by cold water from a cooling
tower. The non-condensable gases (such as carbon dioxide) are removed through the removal system in order to
optimize the performance of the steam turbines. The condensate is used to provide
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make-up water for the cooling tower. The hot brine remaining after separation of steam is injected back into the
geothermal resource through a series of injection wells. The flash technology is depicted in the graphic below.
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