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MD Presentation to Resources &
Energy Sector Infrastructure Council

Petratherm Managing Director, Mr Terry Kallis, will later this morning
present on the Industry’s and Petratherm’s progress on matters relating to
electricity transmission network infrastructure for northern SA

The primary focus of the presentation is to provide an update on the
following recent reports and activities;

e The Australian Energy Market Commission’s Review of the Energy
Market in light of Climate Change Policies.

e The McLennan Magasanik Associates report into the Assessment of
a new 275 kV transmission line to connect geothermal resources
to the National Electricity Market in SA.

The presentation also outlines the way forward for proposed rules

changes to the NEM that would assist the Geothermal Industry,
Petratherm, and the power needs of customers in the region

Refer attached presentation.

Yours faithfully

7 4

Terry Kallis
Managing Director

MEDIA CONTACTS:
Terry Kallis Petratherm Ltd 08 8274 5000
Kieran Hall / Tim Hughes Hughes Public Relations 08 8412 4100
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This presentation has been prepared by
Petratherm Limited (Petratherm). The
information contained in this presentation is a
professional opinion only and is given in good
faith.

Certain information in this document has
been derived from third parties and though
Petratherm has no reason to believe that it is
not accurate, reliable or complete, it may not
have been independently audited or verified
by Petratherm.

Any forward-looking statements included in
this document involve subjective judgment
and analysis and are subject to uncertainties,
risks and contingencies, many of which are
outside the control of, and maybe unknown
to, Petratherm. In particular, they speak only
as of the date of this document, they assume
the success of Petratherm’s strategies and
they are subject to significant regulatory,
business, competitive and economic
uncertainties and risks. Actual future events
may vary materially from the forward looking
statements and the assumptions on which
the forward looking statements are based.
Recipients of this document (“Recipients”)
are cautioned not to place undue reliance on
such forward-looking statements.

Petratherm makes no representation or
warranty as to the accuracy, reliability or
completeness of information in this document
and does not take responsibility for updating
any information or correcting any error or
omission which may become apparent after
this document has been issued.

To the extent permitted by law, Petratherm
and its officers, employees, related bodies
corporate and agents (“"Agents”) disclaim all
liability, direct, indirect or consequential (and
whether or not arising out of the negligence,
default or lack of care of Petratherm and/or
any of its Agents) for any loss or damage
suffered by a Recipient or other persons
arising out of, or in connection with, any use
or reliance on this presentation or
information.

All amounts in Australian dollars (AUD)
unless stated otherwise.
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Presentation Overview

> Industry background

> Geothermal energy cost drivers

> Industry reports from MMA

> Industry summary and challenges

> Renewable energy policies and geothermal

> Network connection issues

> Petratherm network solution

> Industry network issues

>  MMA report and AEMC - industry network solution
> Where to from here?
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Growth in geothermal energy projects

Sret . Industry Snapshot

: > Resource potential is huge
26,000 times the annual
primary energy production of

NORTHERN TERRITORY 9

% QUEENSLAND Australia

a

Alice Springs

WESTERN AUSTRALIA

soumunsTEA - > GELS/GELAS

| > Australia 383
NEWSOUTHWAL%S»_U > Expenditure more than

qCANB!:!Tl[A)Nz $1,500 Million

>
A,C.T.;‘. i

. .
Geothermal well > 48 companies in total

Bl =ooration icence W‘“ > 10 ASX listed geothermal
- Exploration licence application HO! N 7 ASX listed energy
_ Acreage offered for work program bids
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Geothermal energy cost drivers

Cost Drivers

Conventional reservoirs
> Temperature

> Drilling Depth -
Q
> Flow Rate E
> Network Connection E
> Generation Plant s
9 Deeper, tighter
0 hot aquifers
> High upfront costs - drilling, 3 \j
fracture stimulation, B Hot wet rocks, fractured basement
connection, plant Unconventional
Hot dry rocks
> Project economics are
geology and location specific ENHANCED GEOTHERMAL SYSTEMS
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Landmark independent industry reports

> Independent reports by McLennan Magasanik Associates — 2007 & 2008

> Geothermal energy is expected to be the lowest cost from renewable energy by 2030
and directly competitive with coal by 2050

> Geothermal energy is expected to build up to 2,200 MWs of base-load capacity by
2020

> An estimated $12 billion investment to develop capacity

>  This represents up to 40% of the Federal Government’s 2020 Renewable Energy
Target of 45,000 GWh - the equivalent of the output of around 6,000 MW of wind
farms

> Generation costs are expected to move rapidly down the cost curve from around
$120/MWh at small scale (10 MW to 50 MW) and decreasing to around $80/MWh at
large scale (300 MW or greater) by 2020
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Australian geothermal industry summary and challenges

> Geothermal energy has the potential to provide large scale, base load and low-
cost renewable energy - $120/MWh (50MW) and $80/MWh (>300 MW)

> Australia has the key ingredients for developing successful engineered
geothermal systems (EGS) and hot sedimentary aquifer projects

> While northern South Australia has the best known EGS (hot rock) geothermal
resources, Victoria and SE of South Australia have the best known hot
sedimentary aquifer resource potential

> Geothermal projects face a number of challenges, including but not limited to
- drilling, achieving adequate flow rates, power conversion efficiency, cost of
access to, and delivery to market, induced seismicity and usage of water

> There is strong government support - federal and state - for geothermal and
renewable energy with capital funding, price of carbon and regulatory changes
proposed to the NEM
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Renewable energy policy and geothermal

Strong Federal and State Strong industry networks
Government support

> Geothermal energy industry

> $50 million geothermal drilling development framework

program with a maximum $7 million

per project > Australian Geothermal Energy
> $300 million Renewable Energy Association (AGEA)

Demonstration Program > Australian Geothermal Energy Group
> Review of electricity and gas networks (AGEG)

by the Australian Energy Market
Commission (AEMC)

>  Emissions Trading Scheme (CPRS)

> Renewable Energy Target of
45,000 GWh by 2020

> An increase in the REC penalty price
from $40/MWh to $65/MWh and
extending to 2030
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Transmission Network Connection Issues

Leigh Creek

> Transmission Costs Olympic Dam @
i wwC lnes

> Transmission Losses Woomera &}

Pimba "\

> Transmission Congestion -
south east of SA '
Augusta Power \

> Marginal Loss Factors 1
> System SeCUI"Ity Wudinna
> Quality of Supply

> Development approvals,
licensing, easements and
pe rm |tS Port Lincoln

> Network Capacity at each ,
H H Kangaroo
connection point Isand

> Remote Connection, Congestion
and Scale efficiency - changes
to National Electricity Rules

Leigh Creek South

Neuroodla

Yadnarie

Cherry.
Gardens "\

Mt-Gambier
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Petratherm - Paralana transmission plan

> Close to customer at the
Beverley mine - only 10
kilometres away

> Plans for mine expansions Four
Mile deposit and new areas

Beverley

Arkaroola @

PARALANA HOT
ROCK TEST SITE

>
- s .
Nepabunna

under exploration \&,/
%\/
> Longer term plan to supply B
large-scale base load power g;'
through entry points at Port 5o
Augusta and Olympic Dam o TRANSMISSION LINES
’ .
> Potentially from plants of ’ PR b

s 275 KV Line

260MW to 520MW capacity and 2
two high voltage transmission
lines | 100km | §

> Consistent with industry
network solution

e 33 KV Line

ww wm wm Possible 275 KV Line

The proposed Paralana transmission plan
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Industry transmission issues — northern SA

> Many geothermal energy projects in the
northern part of South Australia significant
challenges to get to market

> AGEA NEM Committee to address Qe

challenges - work plan [ %
> AGEA NEM Concept Paper developed - U“%
> AEMC review of gas and electricity markets ‘!"T\"\ e

in light of climate change policies

> AGEA represented on AEMC stakeholder
committee o

South Australia
New South Wales

> Cooperative approach between AGEA,

| e\
Geodynamics and Petratherm - engaged E\?J
MMA to further develop NEM Concept Paper -

> Development plan and commercial
information provided by GDY and PTR
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MMA report and AEMC - industry network solution

2009 independent report by McLennan
Magasanik & Associates (MMA) shows
savings in linking geothermal projects
in the northern part of South Australia
early to the National Electricity Market
(NEM)

MMA estimates benefits of $860 million
for South Australian customers and
$2.8 billion for customers across the
Australian market

Geothermal energy to displace higher
cost forms of renewable energy

Potentially the first 'SENE’ - scale
efficient network extension - efficient

connection of clusters of generation to
be proposed by AEMC

Hot Rock Power Development Plan
Phase 1 - 500 MW to Port Augusta

Phase 2 - 500 MW to Olympic Dam

!;’Cooper

Basin
Hot Rock
/;  TestSite

Transmission Lines

132 KV Line
275 KV Line
Phase 1 - 275 KV Line
Phase 2 - 275 KV Line
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Where to from here?

> MCE consider AEMC's report and submit rules changes to
AEMC by December 2009

> AEMC undertake rule change process and complete by
September 2010

> AEMO required to undertake National Transmission
Network Plan - including candidates for SENEs

> AGEA updated NEM Concept Paper incorporating MMA
report outcomes and commences a two pronged approach
> Benefits test under existing NER to justify regulated status
> Contribution to the final rule changes by AEMC/AEMO
> AGEA NEM Committee, inter alia, to concurrently address

issue of network congestion in SA, notably in the
southeast of SA

>  AGEA NEM Committee to enlist support of various
stakeholders including RESIC, state and federal
governments, ElectraNet and potential customers
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