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Presentation
E-mailed to all attendees within 24 hours
PPT and video to be posted envw.GulfCoastCleanEnergy.org

Questions
Submit via chat feature
Answered offline, emailed and posted

Continuing Education Units (CEU)
Available upon request
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Agenda

|. Introduction
Dan BullockGGulfCoast Clean Energy Application Center

Il. Recovered Energy Generation using ORC

Colin Duncar@rmatTechnologies

1. Q&A

Submit questions via chat feature, answered offline.
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About Us

Develop regional strategies to support:
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Combined Heat and Power
Waste Heat Recovery

District Energy

1) Education and Outreach
Website, workshops, webinars

2) Policy Development Initiatives
Legislative and regulatory issues

3) Project Specific Support
Audits, feasibility studies, assistance

U.S. DEPARTMENT OF ENERGY

Gulf Coast Clean Energy Application Center

Clean Energy Application Centers:

Northwest
Northeast

Intermountain

Gulf Coast

Partners:

U.S. DEPARTMENT OF
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Energy Efficiency & lQ CHPI ’

Renewable Energy
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Waste Heat Resource and Potential

A U.S. industrial sector

i approximately 32 quadrillion Btu (3Btu) annually (one
third of all energy used)

T 1,680 million metric tons of carbon dioxide

A Waste heaipotential (Recoverab)e
A 1.5 quadrillion Btu/yr above 300 EPA 1986)
A 1.6 quadrillion Btu/yk (Energetic2004)
A 1.7 quadillionBtu/yr ¢ (PNNL 2006)
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Texas Waste Heat Resource

Texas Industrial Plants = Energy Hogs

According to the Texas SEC O é

i

53% of Texas energy consumed by industrials (vs 34% U.S. total)

i

Texas has 8% of U.S. total Al ar g

i

Texas consumes 20% of U.S. industrial energy (2" is LA at 8%)

prd

Texas industrials consume nearly 7,000 trillion BTUs annually

prt

Even at 70% efficiency leaves 2,100 trillion BTUs/yr wasted

Huge Resource!

n
U.S. DEPARTMENT OF ENERGY

b p Gulf Coast Clean Energy Application Center 6



Waste Heat Sources

A Combustion Exhausts Typical Industries
I Process, Bollers, Turbines and Engines ASteel
A Process offjases e
I Flares AAluminum
A COOIlng Water AChemicaIs
| Furnaces, Compressors, Engines AGlass
A Process Losses o
ipelines

I Kilns, Ovens, Furnaces, Coolers
APower
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Waste Heat Grades

Temp Range | Temp (F) Technologies

HighGrade >1200 ACombustiorair preheat AHeat exchangers
ASteamproduction ARecuperators
AElectricityproduction ~ Awaste heat recovery boiler
ASteamrankinecycle

Medium Grade 4501200 ACombustiorair preheat AHeatexchangers
ABoiler water preheat  ARecuperator
AElectricity production  Awaste heat recovery boiler
AOrganicrankinecycle

Low Grade <450 APreheat AHeat exchangers
ADomestichot water AOrganicrankinecycle
AElectricityproduction
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Industrial Exhaust Range

| Metal and non-metal heating
Distillation —
Columns- Boilers Calcining
Fluid Heatin Reciprocating Metal Metal melting
9 Engines melting (Al). Steel

200 °F 3000°F
~959°C ~1650 °C

Drying Nonmetal melting

Curing and Forming

Thermal Oxidizers and Combustion Smelting
Other Turbines
Agglomeration/
Metal Heat Treating Sintering
BN
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Waste Heat Recovery Drivers

Waste heat NO FOSSIL FUEERpturing wasted energy)

C waste heat NOincremental EMISSIONS

C Firm Capacity
CaDNBSy¢ LINP28OGa ' adadlrAylrot S
C Like other CHP, power generated at load (distributgeneration)

C Base load generatioq industrials run 247-365
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Organic Rankine Cycle
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Low boiling point fluids:
ASilicon oil

APropane

AFreon refrigerants
Also-pentane

Also-butane,

AXylene

AToluene

W
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Disclaimer

Statements in this presentation as well as oral statements made by the officers or directors of Ormat
Technologies, Inc., its advisors, affiliates or subsidiaries often will contain fi f o r -le@kingdstatements.o
Whenever you read or hear a statement that is not simply a statement of historical fact (such as when we
describe what we fi b e | | feevxepo@rciitaon t i cwill ppecdr,eadd other similar statements), you must
remember that our expectations may not be correct, even though we believe they are reasonable. You
should read and listen to these statements completely and with the understanding that actual future results
may be materially different from what we expect, as a result of certain risks and uncertainties. For a
complete discussion of the risks and uncertainties relating to the forward-looking statements in this
presentation, please see i Ri Fs&c t asrdesoribed in the Annual Report on Form 10-K report filed with

the Securities and Exchange Commission on 28 February 2011.

We will not update these forward-looking statements, even though our situation will change in the future.
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Brief Company Overview

REG® Opportunities

Organic Rankine Cycle Technology

Different Applications of Waste Heat Recovery
REG® Output

Projects Developed

Factors Affecting REG® Viability

REG® Challenges

REG® Benefits

ORMAT &

GREEN ENERG Y you can re/y on
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Ormat Technologies, Inc.

A leader in geothermal and recovered energy generation

A Focus on Geothermal and Recovered Energy since 1984

A Listed on the New York Stock Exchange (ORA)

A Supplied 1,370MW of geothermal and recovered energy power plants in 24
countries, owns and operates 553MW generation worldwide

A Employs ~500 in the US (of ~1000 worldwide)

A Recovered Energy®e REG Sector

A Developed over 140MW of Recovered Energy® REG power plants in North America

A ~96% of all Recovered Energy® REG supplied through April 2009 by Ormat are
located in North America

A  Geothermal Sector
A Ormat makes up ~ 70% of geothermal capacity installed in the U.S. since 2000

ORMAT &

GREEN ENERG Y you can re/y on
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Ormat Technology Benefits

A High aerodynamic turbine efficiency: 88% to 91%

A Moisture-free turbine expansion

A Fast on-site installation and implementation

A Reliable, unattended operation

A Low operation and maintenance costs

A  Field-proven technology

A Environmentally friendly

A Versatile application (heat source temperature, power output)
A Handles fluctuating loads

A Black-start and island-mode capability

A Maximize efficiency of heat source

ORMAT ¥ 4\ s

GREEN ENERGY you can rely on
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Recovered Energy Generation Opportunities

A Possible Applications for REG® using ORC
A Gas Compressors Stations
A Gas Processing and Fractionation Plants

A Industrial Processes
A Cement production facilities
A Glass manufacturing
A Other industrial exhaust waste heat

ORMAT .

GREEN ENERGY you can rely on
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Different Applications of REG®

Example of installation at a gas compression station

Gas Turbines Cement Plant

Waste Heat
Oil Heater

-

Compressor
Building

ORMAT &

GREEN ENERGY you can rely on
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Process Diagram

GREEN ENERGY you can rely on
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Same Technology I Two Applications

Air-Cooled Binary Geothermal Power Plant

20 MW Amatitlan,
Geothermal Power Plant,
Guatemala

Recovered Energy REG®

Using
ORMAT® ENERGY CONVERTER (OEC)

4 MW REG® Plant on the
Kinder Morgan Peetz
Compressor Station,
Colorado

&
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Different Applications of REG®

OEC system for the cement industry

ORMAT® ENERGY CONVERTER

Condenser Clinker Cooler Recovery System
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Different Applications of REG®

OEC system for the cement industry

Heidelberg cement plant- Germany

ENERGY FROM CLINKER
COOLER GASES in CEMENT
INDUSTRY

A 1,500kW capacity OEC
commissioned in 1999

A Turnkey project owned by
Heidelberger Zement

A 280C inlet gas temperature

A 3,000 ton/day of plant clinker
production

ORMAT ¥ 4\

GREEN ENERGY you can rely on

COPYRIGHT © 2011 ORMAT. All rights reserved. This document contains information proprietary to ORMAT. Reproduction in any form without prior written permission is strictly prohibited..

22



