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1. The historic production of geothermal energy is a ral@adf historic
competitive price environments, and to some extent reguleggmnes. The
future context will be quite different in both of tledsey determinants of the
energy mix.

The current report focuses on the historic position aed dot represent the
future outlook at all adequately, especially as itdrasrged over the last three
to four years. There has been an enormous and actgjaegponse to the
changing economic and regulatory outlook in responsénate change, and
there is now evidence that geothermal energy will berg material, cost
competitive and timely option for many countries.

The traditional geothermal energy that makes up therlaugiosition is
characterised by relatively small scale projects (10 to B0 Melatively high
temperature resources (>200°C) and relatively shallowress with
moderate drilling costs.

2. The new context is creating new cost and resourceligana. This has
stimulated work on:
* Lower temperature resources with production temperaturaoahd
130°C to 250°C, and;
» Deeper resources (3,500 m to 5,000 m) where drilling costsgirer but
the resources are hot and large.

These new paradigms have changed the scale of geotheojeatpby orders
of magnitude. Focus is now on hot rock resources basedrgmavge bodies
of high heat producing granites that are amenable to engihgeoghermal
systems as described by Tester et al., and new apprdaahese
conventional porous geothermal reservoirs.

For example, in Australia:

« Individual bodies of high heat producing granites exten&®rknf to
over 1000 krf The granites of interest have been buried by insulating
sediments to depths of around 2,500m to 3,500m. These graaites0
practical bottom limit, as they extend typically to depdf over 12 km.

* One company, Geodynamics Limited, has announced a delineatgdf
thermal energy in place containing around 400,000 PJ, ancavigh
indications that it may have the capacity to supporgtreration of 5,000
MW to 10,000 MW, i.e. 40 TWh to 80 TWh of base load povather
listed hot rock companies, for example Petratherm keuialso have
significant outlooks.



While Australia does not have active volcanic regioms,gotential for
conventional geothermal resources is being recognisediyapor example,
in the Otway Basin, companies such as Panax Geothemmged and Hot
Rock Limited are in the early stages of assessing rigsurces. Panax
Geothermal’s exploration tenements have been assegfpendently as
having the potential to support 1500 MW for over 30 years obdhbis of
inferred resources.

Buried hot wet sedimentary sedimentary basins occur atbendorld but
have hardly received any serious attention to date.e€ok, these basins
represent a vast potential for geothermal energy.

. It is becoming apparent that geothermal energy will berg eost competitive
and material option. In addition to Tester’'s repor, @@eport by McLennan
Magasanik Associatdgtp://www.mmassociates.com.atihe Cost of Clean
Coal and Where it Fits on the Gas/ Renewables/ Nuclear / Energy /

Efficiency Spectrum.

Analyses by various companies show that a price on iemssef over US$20-
30/t CQ will see geothermal energy being competitive.

The consequence of an exciting cost and resource ousldldt Australia has

a rapidly emerging geothermal industry. There are now 3panias

pursuing geothermal energy in Australia, with eight lisiedhe Australian
Securities Exchange. These companies have committed a&imioprograms

worth over US$0.8bn. For a summary see:
http://www.garnautreview.org.au/CA25734E0016A131/WebObj/D0841468Re
sponsetolssuePaper4-
AGEG/$File/D08%2041468%20Response%20t0%20Issue%20Paper%204%?2
0-%20AGEG.pdf

Although the outlook is promising, it is true that todagre is negligible
actual generation. However, it is clear that the ressuexist. Several
companies are advanced in assessing their resources anthglgeneration
projects. For example, Geodynamics is planning to be gargetasy the end of
2008 and to have a generating capacity of around 500 MW by 2016.
Petratherm and others have similar objectives. Varioaisesos see
geothermal energy meeting around 7% of Australia’s etégtneeds by
2030, with growth beyond that as new projects are brougstream. This
share of the new energy mix is not resource consabut rather it is
restrained by the speed with which a new industry canlagve

. Many new geothermal resources are zero emission. Wislérue that
geothermal developments linked with volcanic originsroéisso produce
CO2, it is also true that future projects will be incnegly based on binary
generation plants with the result that there will lIo® any gas emissions. For
example:

The emerging hot rock geothermal projects are compleleted loop, and
emit no CO2. They are typically binary cycle, run produgecthermal fluid


http://www.mmassociates.com.au/
http://www.garnautreview.org.au/CA25734E0016A131/WebObj/D0841468ResponsetoIssuePaper4-AGEG/File/D08+41468+Response+to+Issue+Paper+4+-+AGEG.pdf

through a heat exchanger before reinjecting that fluidievehseparate
working fluid drives the turbines.

» Large scale lower temperature porous media geothernaairces are
increasingly binary cycle and will not emit any CO2 duringegation.

5. The recent hike in the cost of oil is not a tempofhlilp’, but is
foreshadowing the new reality. The world at larger@tsyet accepted this as
the implications are unpalatable, requiring major changdsadjustments as
to how we operate and live. High fuel costs have majplhications for
communities living in remote or island bound locationshasé often have no
choice but to rely on costly diesel power generafidre high oil prices in
previous oil crises have resulted in economic bankruptd¢iegany developing
nations. Many of these islands, e.g. in S.E AsiaPéefic and the Carribean
are endowed with conventional geothermal resources wbickl partially
alleviate this grave prospect. In other words, there & ageothermal
energy than global warming issues.
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