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Disclaimer
About Imparator Enerji and Presentation Terms of Use

About

•	 IMPARATOR ENERJI LIMITED SIRKETI (hereinafter “IMPARATOR ENERJI”), is a company 
registered under the Laws of Turkey with offices located at Louis Vuitton Orjin Binası Bostan 
Sokak No 15 Kat 5-6 Tesvikiye Nisantası Istanbul 34367 Turkey.

•	 Imparator Enerji is a wholly owned subsidiary of Wasabi Energy Limited (hereinafter 
“WASABI ENERGY”).

Terms of Use

•	 This presentation may contain certain forward-looking statements that have been based on 
current expectations about future acts, events and circumstances. 

•	 These forward looking statements are, however, subject to risks, uncertainties and 
assumptions that could cause those acts, events and circumstances to differ materially from 
the expectations described in such forward-looking statements.

•	 Neither Imparator Enerji or Wasabi Energy accept any responsibility to update any person 
regarding any error or omission or change in the information in this presentation or any other 
information available to a person or any obligation to furnish the person with further information.

•	 The distribution of this document in various jurisdictions may be restricted by law. Any 
recipient of this must seek advice on and observe any such restrictions.

•	 The information contained in this presentation is for general information purposes only 
and does not constitute an offer to issue, or arrange to issue, securities or other financial 
products. This presentation is not a quotation or an offer to supply any goods or services.

•	 All amounts including “$” or “US$” are in reference to United States Dollars unless stated 
otherwise.

•	 Neither Imparator Enerji or Wasabi Energy provide any guarantees about 
the accuracy of any of the information contained in this presentation and 
TAKES NO RESPONSIBILITY FOR THE USE OR RELIANCE OF ANY OF THE INFORMATION 
CONTAINED HEREIN UNDER ANY CIRCUMSTANCES.

Global Geothermal
         Advanced Waste Heat Engineering

A Wasabi Energy Group Company

R

Intellectual Property

•	 Wasabi Energy owns the Kalina Cycle® 
technology including a series of 
international patent families, the trade 
mark and know-how associated with the 
Kalina Cycle®. 

•	 Kalina Cycle® is a United States registered 
trade mark (trade mark registration 
number: 3374797) held by Global 
Geothermal Limited, a wholly owned 
subsidiary of Wasabi Energy Limited.

•	 As the utlimate parent company of 
Imparator Enerji, Wasabi Energy has 
assigned certain limited intellectual 
property rights associated with the 
utilisation of the Kalina Cycle® technology 
in Turkey to Imparator Enerji.

Presentation available at the ASX, Wasabi Energy and Imparator Enerji websites.
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Corporate Overview
An Introduction to Wasabi Energy

100% 50% 17.3%

QUOTED

Global Geothermal Ltd
Private U.K. Company

Aqua Guardian Group
Unlisted Aust. Company

Aust. Renewable Fuels
Listed Company (ASX: ARW)

100%

POWER WATER BIOFUEL

Recurrent Engineering
Private U.S. Company

Owns the Kalina Cycle® 
tech & delivery capability.

Owns the global rights to 
AquaArmour™, the world’s 
first modular evaporation 

control system.

Owns 18.9% of Clean TeQ.

Owns three biodiesel  
plants (two based on the 
patented CTER process), 
the largest production 
capacity in Australia.

About

•	 Wasabi Energy manages a portfolio of 
strategic investments in the renewable power, 
sustainable water and biofuels sectors that are 
providing innovative solutions to the world’s 
energy and environmental challenges.

Mission Statement

•	 Wasabi Energy aims to become a major 
international, profitable, renewable energy 
and clean technology company, building on an 
established platform of strategic investments in 
the renewable energy and water conservation 
areas.

Corporate Structure

•	 ASX listed, Wasabi Energy Limited is the Melbourne based parent company that holds substantial 
equity positions in a number of strategic clean technology related investee companies, which are 
considered to be critical for achieving Wasabi Energy’s corporate objectives.

•	 Wasabi Energy listed on the AIM market of the London Stock Exchange on 3 December 2010.

Value Proposition

•	 Wasabi Energy controls a unique portfolio 
of patented technologies and the necessary 
know-how required to create sustainable value 
by providing innovative long term solutions to 
worldwide environmental issues.

A clean technology company with significant IPP aspirations.
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Evolution of the Power Generation Sector
Emerging Opportunities in the Global Power Generation Sector

Global Challenges New Paradigms Opportunities

•	 Fossil fuel dominated power generation

•	 Increasing prices of fuel & operating costs

•	 High energy intensity of industrial processes

•	 Carbon intensity and associated implications

•	 Improve energy efficiency

•	 Reduce carbon intensity

  Concerns About CO2 Emissions

•	 Costs (risks) of emitting CO2 are increasing

•	 Uncertainty about freedom-to-operate

•	 Unsustainable long-term business model

  Catalysts for Change

•	 Governments regulations

•	 New innovative technologies 

•	 Supportive investment incentives (FIT, ITC ... )

•	 Adopt new technologies to build 
innovative power generation businesses

•	 The “technology driven IPP”

FIT - Feed-in Tariff  |  ITC - Investment Tax Credit  |  IPP - Independent Power Producer    

Sustainable technologies driving change in power sector.
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Source:  Developed by Activated Logic from proprietary data, electricity price data largely based on International Energy Agency - Energy Prices & Taxes, First Quarter 2011 Statistics and a range of other public sources.  
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Global Power Price Trends
Increasing Power Generation Costs Result in Increased Prices

Significant increases in global power generation costs.
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Heat Source
(geothermal brine,
waste heat . . .)

(70% NH3, from heat source)

70% NH3

Generator

Cooling

Cycle Pump

Condenser

Recuperator

Separator

Turbine

95% NH3

45% NH3

34% NH3

45% NH3

Power
Transmission

The Kalina Cycle®
Our Thermodynamically Efficient Power Generation Technology

Technology Overview

•	 The Kalina Cycle® is an innovative and thermodynamically 
efficient power cycle technology involving the patented 
use of ammonia-water mixtures to efficiently generate 
power, with substantial advantages over conventional 
power generation technologies.

Operational Advantages

•	 Use of existing and proven power plant components
•	 Underlying principles are simple and understood
•	 Ammonia has no ozone depleting potential
•	 Less sensitivity to decreases in heat source temperature
•	 Safe power plant configuration
•	 Improved design performance on both hot & cold days

Economic Advantages

•	 10% to 50% more power with the same heat input
•	 Lower power plant auxiliary loads
•	 Ammonia is a relatively inexpensive working fluid
•	 Very high capacity factor with minimal downtime
•	 Reduced capital cost for fixed output rating
•	 Optimise plant efficiency with ammonia-water variation

A series of thermodynamically optimised power generation systems have been 
developed for specific applications and collectively represent the suite of Kalina 
Cycle® Systems owned by Wasabi Energy.

R

More information on Kalina Cycle® in supplementary section.
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10 JANUARY 2011	

Húsavík Geothermal Power Plant
Commissioned in 2001, the Húsavík plant is the 
world’s first geothermal application of the Kalina 
Cycle®. The plant was acquired by Wasabi Energy 
in January 2011 and is being refurbished.

1,700 kWe

R

22 November 2010

OCEES Ocean Thermal Power Plant
Wasabi Energy secures a contract from OCEES to 
design the world’s largest Ocean Thermal Energy 
Conversion (OTEC) power plant as  a Kalina Cycle® 
plant.

6,000 kWe

R

19 January 2011

Taiwan Geothermal Power Plant
Wasabi Energy’s Kalina Cycle® licensee 
successfully tested a Kalina Cycle® unit in Taiwan 
against an ORC unit and demonstrated the 
advantages of the Kalina Cycle® technology.

90 kWe

R

15 June 2011	

Taufkirchen Geothermal Power Plant
Wasabi Energy has signed a project term-sheet 
with a geothermal development consortium 
working on a geothermal project in Germany 
in partnership with Swiss utility Axpo.

4,500 kWe

R

28 January 2011

Khairpur Waste Heat to Power Plant
Wasabi Energy secured a contract with FLSmidth 
to design a waste-heat-to-power plant at a major 
cement plant in Pakistan and has recently announced 
a global Kalina Cycle® licensing agreement.

8,600 kWe

R

Kalina Cycle® Commercial Activity
Recently Announced Kalina Cycle® Projects

22 NOVEMBER 2010

GERD Eco-Gen Geothermal Power Plant
Wasabi Energy secures order for a second Eco-
Gen Kalina Cycle® plant from GERD/NEDO for 
the Japanese geothermal market, following 
construction of the first plant in 2010.

90 kWe

R

Significant increase in Kalina Cycle® commercial activity.
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Source:  Developed by Activated Logic from proprietary data, electricity price data largely based on International Energy Agency - Energy Prices & Taxes, First Quarter 2011 Statistics and a range of other public sources.  Additional information regarding the Kalina Cycle® is indicative only and has 
been derived from a range of assumptions including estimates from Wasabi Energy.

Economic

Potentially Feasible

Not-Economic

Kalina Cycle® Feasibility

Kalina Cycle® Development

•	 The unsubsidised 
economic feasibility of 
installing a Kalina Cycle® 
System is determined by 
a large number of factors 
including the scale, location 
and heat source of the 
power plant.

•	 As electricity prices 
increase due to a 
combination of direct 
fuel and indirect carbon 
costs, the installation of 
Kalina Cycle® Systems 
has become increasingly 
viable.

•	 Recent design, technology 
and production innovations 
have reduced the costs of 
installing a Kalina Cycle® 
System, hence improving 
economics.

2002 2003 2004 2005 2006 2007 2008 2009 2010

$0.10

$0.08

$0.06

$0.04

$0.12

$0.16

$0.14

Industrial Electricity Prices USD/kWh

OECD Europe (Average)

Chile

Total OECD (Average)

Turkey

United States

France

United Kingdom

Kalina Cycle® feasible 
for few industrial 
applications

Kalina Cycle® feasible 
for some industrial 

applications

Kalina Cycle® feasible 
for many industrial 

applications

Power Generation Industry Dynamics
Impacts of Increasing Power Generation Costs on Generation Technologies

Economic Feasibility of Kalina Cycle® Power Generation

Implications

•	 As Kalina Cycle® technology has matured the capex cost ($/MWe-installed) has decreased
•	 The technology has matured during a time of increasing global power generation costs
•	 Wasabi Energy has committed to building a power generation portfolio in key strategic markets
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Increasing power costs favour efficient generation technologies.



e n e r j i
ImpArator

A WASABI ENERGY group company

21 September 2011 9
R

TURKEY

TURKEY

O f f i c i a l  S p o n so  r 

Corporate Structure
Imparator Enerji Corporate Structure
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Key Corporate Entities & Relationships

e n e r j i
ImpArator

A WASABI ENERGY group company

to

Green energy
ImpArator

A WASABI ENERGY group company

to

Global Geothermal
         Advanced Waste Heat Engineering

A Wasabi Energy Group Company

Corporate Level STRATEGIC
Institutional INVESTORS

direct investment by PROJECT 
partners or EXTERNAL investors

Owns 100% of U.S. 
private company

Owns 100% of London 
registered PLC

Owns 100% of Istanbul 
registered company

A Wasabi Energy Group Company

Owns 100% of U.K. 
private company

Provides technology 
license to  Kalina Cycle®

Provides Kalina Cycle®  
engineering services

Owns various % of project 
development companies

SPV 2
Project 

Company

SPV 1
Project 

Company

SPV 3
Project 

Company

Integrated project development and execution capability.
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Imparator Enerji
An Introduction to Imparator Enerji Limited Sirketi

Core Objectives

•	 Wasabi Energy Limited, has established Imparator Enerji in Turkey to pursue 
co-development opportunities (as an IPP) in the power generation sector, 
with experienced local partners. 

•	 As the licensee for the highly efficient Kalina Cycle® power generation 
technology in Turkey, Imparator Enerji’s business model involves the strategic 
application of the Kalina Cycle® to create greater value from traditionally 
low temperature heat sources, particularly in the geothermal and industrial 
energy efficiency sectors.
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Priorities - Build-Own-Operate

•	 To evaluate potential applications of the Kalina Cycle® in Turkey, then to build-
own-operate Kalina Cycle® power plants in partnership with experienced 
local operators.

Opportunistic Developments - Technology Licensing

•	 To evaluate potential applications of the Kalina Cycle® in Turkey, then to 
license the Kalina Cycle® technology to project developers, as appropriate.

•	 In certain instances, if economically feasible, Imparator Enerji may choose to 
provide EPC services with strategic partners to generate additional revenues.

EPC - Engineering, Procurement & Construction

e n e r j i
ImpArator

A WASABI ENERGY group company

to

R

Non-OwnershipOwnership

•	 Build-Own-Operate

•	 Build IPP Business

•	 Recurring Revenues

•	 License Technology

•	 EPC Offering

•	 Transaction focused

A focused Kalina Cycle® project development company.
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Renewable Energy 
Generation

Enhanced Energy 
Efficiency

Solar Thermal

Ocean Thermal

Geothermal (Binary)

Geothermal (Flash Recovery)

Cement & Lime Kilns

Incineration Plants

Petrochemical Processing

Steel Manufacturing & Melting Works

Other low temperature  resources

Food & Beverage Manufacturing

Glass Manufacturing Infrastructure

600oC

300oC

200oC

30oC

100oC

CCGT Plant Bottoming  Cycle

Kalina Cycle® Applications

•	 The thermodynamic efficiencies of the Kalina Cycle® mean the technology 
is suitable for integration into a range of innovative applications which can 
broadly be divided into two market segments, Enhanced Energy Efficiency 
and Renewable Energy Generation.

Market Opportunities & Status
Outline of Opportunities and Progress of Imparator Enerji
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Imparator Enerji Current Status

Imparator Enerji:

•	 Is actively involved in commercial negotiations with a number 
of large energy focused companies in Turkey interested in 
reviewing and potentially adopting the Kalina Cycle®

•	 Has evaluated a number of significant geothermal projects in 
Turkey which may result in the co-development of Kalina Cycle® 
power plant/s. Preliminary thermodynamic modelling (heat & 
material balances) confirm the performance advantages of the 
Kalina Cycle®.

•	 Is in active discussions with key industry stakeholders involved 
in the power generation sector in Turkey

•	 Has been well received by industry participants and is confident 
of the successful adoption of the Kalina Cycle® in Turkey

Kalina Cycle® Applications in Turkey

•	 Imparator Enerji has identified a number of potential opportunities for the 
innovative application of the Kalina Cycle® in Turkey.  These opportunities 
include integration with operations in the textiles and district-heating sectors

Imparator Enerji is Interested in:

•	 Jointly developing (BOO) Kalina Cycle® power generation 
projects in Turkey, from proven and reliable heat sources.

•	 Geothermal projects with proven geothermal resources with 
production temperatures of 110 - 170oC with sustained flow rates

•	 Owners of large industrial plants with waste heat streams

Imparator Enerji is committed to establishing the Kalina Cycle® technology in Turkey.
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Interactive Kalina Cycle® Animation

Visit Us at GeoPower Turkey - Exhibition Booth 2 

  About our Parent Company - Wasabi Energy

  Imparator Enerji - Contact Us
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For an interactive 
animation of the 
Kalina Cycle® power 
generation system 
outlining the key 
components and 
circulation path of 
the ammonia-water 
working fluid, visit 
the Imparator Enerji 
website:

imparatorenergy.com

To speak to us about 
the Kalina Cycle® 
technology. How the 
technology can be 
applied to various heat 
sources? Or our IPP 
plans, visit us at:

Exhibiition Booth 2

Wasabi Energy owns the Kalina 
Cycle® technology and know-
how and is the utlimate parent 
company of Imparator Enerji 
Limited Sirketi.

Wasabi Energy is listed on the 
Australian Securities Exchange 
(ASX) and the AIM market of the 
London Stock Exchange. For 
additional information visit the 
Wasabi Energy corporate website:

wasabienergy.com

Imparator Enerji Limited Sirketi

Istanbul Office

Levels 5 & 6
Louis Vuitton Orjin Building 
15 Bostan Street Tesvikiye 
Nisantasi Istanbul 34367 
Turkey 

Ph:  +90 (0) 212 373 9445 

turkiye@imparatorenergy.com

imparatorenergy.com

Additional Information
Find Out About the Latest Kalina Cycle® Developments
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Thank You.   Teşekkürler.
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Effective Heat Duty, Million BTU
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The Kalina Cycle®
The Thermodynamic Advantages of the Kalina Cycle®

Heat Acquisition Advantage

•	 The key thermodynamic advantage of the ammonia-water mixture is 
the continuous boiling across a variable temperature range, providing 
advantages in heat acquisition and ensuring optimal power generation 
across a wide range of operating temperatures.

•	 The ability to alter the ratio of ammonia-water, and therefore the 
thermodynamic properties of the working fluid offers the Kalina Cycle® the 
flexibility to optimise power output, an option not possible in conventional 
Rankine power cycles.  
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H2O NH3 - H2O 

Heat source 
(waste heat, geothermal brine...)

Saturated
Vapour

Saturated
Liquid

H2O:  Isothermal boiling

Kalina Cycle® working fluid 
(Ammonia-Water mixture)

Heat Transferred

A thermodynamically efficient power generation technology.
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Geothermal Applications of Kalina Cycle®
Additional Kalina Cycle® Reference Plants in the Geothermal Sector

Unterhaching Geothermal Power Plant
•	 The Unterhaching geothermal power plant was the first 

geothermal power plant to be installed in Southern Germany

•	 The adoption of the Kalina Cycle® ensures maximum power 
generation from the low enthalpy geothermal resource

•	 The Unterhaching geothermal power plant incorporates a 
district heating network, enabling maximum utilisation of 
geothermal energy

•	 The delivery of the geothermal power plant including the 
engineering, procurement and construction of the Kalina Cycle® 
was provided by Siemens AG (I&S) under a turnkey arrangement

Commissioned:	 April, 2009
Power Output:	 3,400 kWe
Thermal Output: 	 38,000 kWe
Configuration:	C ascaded CHP
Heat Source:	 122oC geothermal brine
Flow Rate:	 150 l/s
Location:	 Unterhaching, Germany
Status:		C  ommercial Operation

  KEY STATISTICS

Bruchsal Geothermal Power Plant
•	 The major technological innovation of the Bruchsal geothermal 

Kalina Cycle® power plant is the utilisation of the highly efficient 
Euler turbine developed by Energent

•	 The Euler turbine features a centre inlet and radial outflow fluid 
path. The robust blisk geometry with two-dimensional blades 
results in a low cost, erosion resistant design. 

•	 The Kalina Cycle® design of the Bruchsal power plant is the basis 
for additional highly efficient power generation applications

Commissioned:	 December, 2009
Power Output: 	 580 kWe
Turbine Type:	 Radial outflow Euler turbine
Turbine Spec:	 82% efficiency at 28,000 RPM
Configuration:	 Direct power generation
Heat Source:	 118oC geothermal brine
Flow Rate:	 24l/s
Location:	 Bruchsal, Germany

  KEY STATISTICS

Other Geothermal Power Plants
•	 Recent development for Geothermal Kalina Cycle® power plants

R

Eco-Gen GPP 	 90 kWe		  22 NOV 2010		 Wasabi Energy secured order for 2nd Unit from GERD
Húsavík GPP	 1,700 kWe		 10 JAN 2011		  Wasabi Energy acquires the geothermal power plant
Taiwan GPP	 90 kWe		  19 Jan 2011		  SSNE conducts side-by-side comparison with ORC plant
Taufkirchen GPP	 4,500 kWe		 15 Jun 2011		  Wasabi Energy signs term sheet to acquire interest

The Kalina Cycle® has proven advantages in geothermal applications.
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I
Geological & 
Geophysical

Exploration
 Drilling

Resource 
Evaluation

Production 
Drilling

Well field & Power 
Plant Design

Construction 
Financing Secured

Power Plant 
Construction

Power Plant 
Operation as IPP

Geothermal Resource
Inferred

Geothermal Resource
InDICATED

Geothermal Resource
MEASURED

Geothermal 
CONCEPT

Geothermal
PROSPECT

Geothermal 
PROJECT

II III IV V VI VII VIII

Geothermal Project Development
Integrated Project Development Capability Based on the Kalina Cycle®

Key Geothermal Development Stages

•	 Imparator Enerji and its partners have strong capabilities across the 
geothermal value chain from the early drilling stages through to securing 
finance for downstream project development.

•	 Imparator Enerji intends to leverage the efficiency advantages of the Kalina 
Cycle® to create maximum value from all power generation projects in Turkey.
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Imparator Enerji has significant project development & execution capabilities.



Wasabi Energy
Level 9
175 Collins Street 
Melbourne 
Victoria 3000 
Australia

Imparator Enerji
Levels 5 & 6
Louis Vuitton Orjin Building 
15 Bostan Street Tesvikiye 
Nisantasi Istanbul 34367 
Turkey 

Imparator Green Energy
Level 4
55 St James Street
London SW1A 1LA
England 
United Kingdom

Ph:  +90 (0) 212 373 9445 
turkiye@imparatorenergy.com
www.imparatorenergy.com

Regional Office - TURKEY European Office - UNITED KINGDOM Group Parent Company - AUSTRALIA

Ph:  +44 (0) 207 493 7339 
info@imparatorenergy.com
www.imparatorenergy.com

Ph:  +61 (0) 3 9663 7132 
info@wasabienergy.com
www.wasabienergy.com

Imparator Enerji’s Kalina Cycle®. 

      The next-generation, power cycle technology.
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