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Today’s energy sources

. Source: UMPNER, 2006, data from ABARE
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Future world energy demand

0000 — e *| Rest of non-OECD
— (ECD

ﬁm_ ..............................................

4000

2000

0
1980 1990 2000 2010 2020 2030

Mtoe = million tonnes of oil equivalent
Source: International Energy Agency, World Energy Outlook 2008, reference scenario.
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Figure 4.1 NSW Energy (Native) Projections
100,000

95,000 ~

90,000 -

85,000 ~

80,000 -

75,000 7

NSW Native Energy (GWh)

70,000 7

65,000

Source: TransGrid Annual Planning Report 2008
B0,000 T T T T T T T T T I I I I I I T T 1

1999/00 2001/02 2003/04 2005/06 2007/08 2009/10 201112 201314 2015/16 2017/18

—0— Actual —@=— 2008 Medium =—=@== 2008 High === 2008 Low

May 2009 Epuron Pty Ltd 5



May 2009 Epuron Pty Ltd



20 years of development

354 MW. SEGS Plant at Kramer Junction,
California, USA
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Oceanlinx — Wave Energy Conversion Unit

off Port Kembla, NSW
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New coal technologies

« USC

o Oxy-firing
« IGCC

« CCS

A CSIRO scientist with the PCC pilot plant that has now been installed at Loy Yang Power Station
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Energy politics

Energy has constant political involvement
Public policy imperatives: IEA 2008, Commonwealth of Australia 2009:

“The Energy White Paper will identify an appropriate mix of energy policies to deal with
the uncertainties, risks and opportunities to secure cleaner, adequate, reliable and
affordable supplies of energy to support our overall economic and social
advancement. In this context:

» e cleaner energy supports environmental objectives
e e adequate energy is sufficient to support economic and social activity
o ereliable energy is supplied with minimal disruptions

» < affordable energy is supplied at a price that does not reduce the competitiveness
of the economy and that supports continued investment in the energy sector.”
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The Minister for Resources and Energy and his department, which has
responsibility for the development of the Energy White Paper, will actively engage
with stakeholder groups to ensure that all issues are effectively explored.

The department will also ensure that the energy policy is: fully consistent with
other aspects of government policy, particularly the government’s commitments to
reductions in greenhouse emissions through the Carbon Pollution Reduction
Scheme (CPRYS); other greenhouse response measures, such as the Renewable
Energy Target ; any decisions on the Review of Export Policies and Programs
(Mortimer Review) and the Review of the National Innovation System ; and,
inform the Review of Australia’s Taxation System |, the National Low

Emissions Coal Council’s National Low Emissions Coa | Strategy , and
Infrastructure Australia’s  strategic blueprint for future infrastructure needs.
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“... comprehensive policy framework ... durable to 2030 and beyond...”

Discussion papers released

*Realising Australia's Energy Resource Potential

*Governance institutional legal regulatory frameworks and community engagement
International Energy

sInvestment competitive markets and Structural Reform

eMaximising the value of technology in the energy sector

*Our people: demographics and indigenous participation

Where will this lead us?
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Australian Solar Exposure

MegaJoules per annum (MJ/an)
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Example of a possible ‘transition’ — installing NSW f air share of national
wind capacity

* Wind is proven technology with long term market experience
— >100,000 MW installed world-wide

* Vast energy resources within Australia
— >10,000 MW in NSW alone at excellent wind speeds (8 — 9m/s)
— Generally close to existing grid
— Inexhaustible resource  long term infrastructure

* Predictable, reliable energy flows
— Forecasting on 1hr, 3hr, 6hr, 24hr basis....
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Win

d Energy is able to deliver

* Proven technology with long term market experience

— >100,000 MW installed world-wide

« Vast energy resources within Australia

— >10,000 MW in NSW alone at excellent wind speeds (8 — 9m/s)
— Generally close to existing grid
— Inexhaustible resource  long term infrastructure

* Predictable, reliable energy flows
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— Forecasting on 1hr, 3hr, 6hr, 24hr basis....
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Fundamental Drivers for Wind Energy

1. Greenhouse gas emissions are continuing to soar
— Federal government targeting 60% reduction on 1990 levels by 2050

2. Growth in energy consumption requires new generation
— 2050 levels expected ~ triple 1990 levels

3. Greenhouse intensity (CO2 per MWh) must therefore drop by >80% in electricity sector
— Could be even higher requirement, other sectors more difficult to manage

4. All low emissions options will be required
— Renewable energy
— Highly efficient combined-cycle gas
— “Clean” black coal (i.e. emissions capture and offsets)

5. Even complete transition to gas-fired generation is not sufficient to meet greenhouse gas
targets without at least 50% of energy coming from zero emission sources
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Australia’s renewable energy target: MRET

20% renewable energy by 2020
— 10-12,000MW of wind energy required
— $30 Billion in capital investment  delivering generation of 45,000GWh
— Next 12 to 18 months are critical time for investment decisions

NSW is ~1/3" of total Australian energy consumption

NSW should therefore target 1/39 of the capital investment ~ $10 Billion
— Jobs in rural NSW
— Private sector investment in power industry
— Upgrades to electricity transmission infrastructure  avoided use of State funds
— Increased power generation base in NSW  diversity maintaining energy security

This comes at no additional cost to NSW consumers
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Epuron develops large scale projects and provides | nvestment
opportunities in six different technologies

Wind Energy Special Technologies

. CSP
Photovoltaics
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EPURON is active in key renewable energy markets
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Epuron in Australia focuses on low risk technology with strong

commercial markets

Solar Energy

May 2009

Leading wind energy developer in NSW

Investing in exploring NSW wind
resources since 2002

Projects under evaluation and
development exceeding 2,000 MW

Technology neutral

Large remote power / off-grid market
Solar photovoltaic and solar thermal

Technology neutral

Epuron Pty Ltd
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Epuron has sold 3 wind farm projects in NSW...

Projects sold in 2007 to Origin Energy

Cullerin Range Wind Farm (under construction, May 08)
30 MW near Goulburn, planning consent Feb 07
Conroys Gap Wind Farm
30 MW near Yass, planning consent May 07
Snowy Plains Wind Farm
30 MW near Berridale, planning consent Dec 05
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...with more projects under development

Gullen Range Wind Farm

250MW wind farm near Goulburn, NSW
84 turbines of up to 105m rotor diameter
Annual Generation >600GWh

330kV transmission line on site

Development Application on public exhibition 4 August 2008
Critical Infrastructure under NSW planning rules

May 2009 Epuron Pty Ltd
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Silverton Wind Farm

Joint Venture with Macquarie Capital
Located near Broken Hill, western NSW
Australia’s largest wind farm

598 wind turbines, >1,000MW

4.5% of NSW energy consumption
Silverton visualisation
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Transition example — wind energy for NSW

1. NSW supply and demand
2. Drivers for new investment
3. Impact of proposed MRET increase

4. Integration of renewable energy in NSW energy supply
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Source: TransGrid Annual Planning Report 2008
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Source: NEMMCO “Statement of Opportunities”, 2007
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Drivers for new energy projects

 Peak demand

 Peak demand

* Emissions Trading (Carbon Pollution Reduction)
 Renewable Energy Target

Carbon footprint of renewable energy conversion
 Wind and solar PV have zero emissions, zero water use in operation

» Absolutely minimal emissions from maintenance (mainly transport-related)
» “carbon payback” less than 6 months for design life 25-30 years
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Renewable resources available

e Solar
 Hydro

e Wind
 Biomass/gas
 Geothermal
e QOcean
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Wind Farms in Australia
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Wind Farm Development locations in Australia
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Wind Farm Development locations in Australia

Very low
load
Poor wind,
Limited grid, limited grid
smaller load
Poor grid,
smaller load

Larger load,
grid, wind

Poor grid,
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Site

Wind Farms

Snowy Plains Snowy Plains 30
Total 30
Urandangie Ben Lomond 205
Glen Innes 44
Total 249
Conroys Ridge Conroys Gap 30
Total 30
Cullerin Fairview Capital 141
W oodlawn 50
Gunning 60
Cullerin Range 30
Total 281
Gullen Bannister Hampton 1
Crookwell 5
Blayney 10
Paling Yard 76
Taralga 108
Crookwell 2 92
Black Springs 19
Gullen Range 139
Total 450
Gullen Gurrandah Gullen Range 139
Total 139
Silverton Silverton 1000
Mt Oxley 18
Total 1018
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Wind Data Analysis - Variability
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Wind Data Analysis - Comments

 When analysed with NEMMCO demand data for NSW, mean half hourly system
variability increased from 190 MW to 220 MW

* This increase is much less than the mean wind output variability of ~160 MW
 Peak demand reduced by almost 1 GW from 13,812 MW to 12,891 MW

e Increased wind power and increased readily dispatchable generation (e.g. gas
turbines) could be used instead of coal to meet rising electricity demand
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Conclusions

 NSW needs new capacity
 Growth in peak demand already driving investment in natural gas-fired generators

» Valuable solar, wind and potentially geothermal resources are almost completely
undeveloped

* Inthe short to medium term, MRET will drive significant wind investment...
* ... which is highly complementary with natural gas-fired generators
* No material increase in variability for 2,000MW of new wind capacity

 NSW needs to study planning and transmission impacts of say 2,000 — 4,000MW
new wind capacity
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EPURON Pty Ltd

75 Miller Street
North Sydney
NSW 2060

Wwww.epuron.com.au
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T 02 8456 7400
F 02 9922 6645
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Thank you
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