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From Rhetoric to Reality: N\ ZeroGen
Commercialising Clean Coal

Presentation Overview

¢ Overview of the ZeroGen Clean Coal Power Project

® Into a carbon-constrained future: the need to commercialise clean
coal

¢ Commercialising clean coal: opportunities and challenges
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Overview of the ZeroGen Clean Coal Power
Project
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Project Overview \\% ZeroGen

Investigating the integration of coal-based gasification (IGCC) with
carbon capture and storage (CCS) to produce low emission
baseload power

|dentified by coal industry as priority technologies for development
ZeroGen leading IGCC with CCS project worldwide

Proposed IGCC plant to be located adjacent to Stanwell Power
Station near Rockhampton

Demonstrate technologies with
potential to capture up to /5% of CO,,
emissions from demonstration plant;
up to 90% from large-scale plants

Artist’s impression of proposed ZeroGen plant



Project Overview cont N\ ZeroGen

Accelerating the deployment of clean coal
technologies (CCTs) through minimising risks
and maximising learnings to facilitate rapid
uptake of technology

Creating specialist knowledge and skills in CCTs

Project structure:

Currently owned by Queensland Government

Shell, global leader in geosequestration, providing
technical support and finalising 10% equity investment
In project

st on-site in second
stage of drilling program

Building momentum through strategic partnerships and alliances
on international, national and local levels

Working closely with Australian coal industry; reviewing how
project can best meet needs of coal and electricity generation
iIndustries



\
Progress N\ ZeroGen

FEASIBILITY STUDY UNDERWAY

CO, SITE IDENTIFIED FOR
INVESTIGATION

EIS COMMENCED

CO, TRANSPORT STUDY

DRILLING PROGRAM — PHASE 2
EXTENSIVE COMMUNITY CONSULTATION
FRONT-END ENGINEERING

INVESTMENT MEMORANDUM

Aawe] 166E T l
e oye @ Dysant \. L 5 ok
\\\ TR .Marlbuvough |
5 e L B e " 0 20 4 &
o 4 ) ] Kiormtres
258 - R Vanrba N GASS 736
[Z2> g capela : ; : RS e 0\ ‘;ep'm” .
\ 3 \_
Rockhampton
Stanwell 1*) Jht; .

(,_,-' \\w .Fd‘l Alma {

) éqtb,  Raglan IEP \

7 G AL
Lo

Turkey Creel J Frefﬂ
Femlass

ZEROGEN - ARTISTS IMPRESSION - PROPOSED ZEROGEN POWER STATION SITE - ( LOOKING EAST )
ety LEGEND
Momﬁ‘. 5 A AIR SEPARATION UNIT D GAS TURBINE POWER BLOCK G WATER TREATMENT AND COOLING TOWERS
== B GASIFICATION BLOCK E CARBON DIOXIDE COMPRESSION H OFFICES AND WORKSHOPS
c SYNGAS CLEANUP UNITS F DIESEL TANKS { GASIFIER STARTUP FUEL | ! RAINWATER RUNOFF COLLECTION
J FLARE

S, " Northern Denison Trough - Proposed Storage Site



\\ ZeroGen

Into a carbon-constrained future: the need
to commercilalise clean coal




Commercialising Sustainability N\ ZeroGen

The need to address climate change whilst facilitating continued
economic growth is one of the key challenges facing world today
World Business Council for Sustainable Development!

Climate change industry is in order of $US300 billion worldwide?

Clean energy is one of the largest industry segments — growing globally at
20 - 30% per annum

Energy is critical to continued economic growth; population
growth and increasing industrialisation will drive energy demand
upwards in Australia by more than 50% by 2020

Fossil fuels, including coal, will be a major contributor in meeting these
future energy demands

This will lead to substantial increase in greenhouse gas (GHG) emissions
unless more sustainable technologies, such as CCTs, can be implemented
at commercial scale

1 World Business Council for Sustainable Development, Investing in a Low-Carbon Energy Future in the Developing World, 2007

2 Climate Change Business Journal, Jan/Feb 2008



Commercial Significance of Clean N\ ZeroGen
Coal

Coal industry has substantial direct and indirect economic benefits
for the Australian economy:

$AU24.5 billion (2005-06)
32,000 jobs

Supports energy-intensive industries

Coal-fired power generation is increasingly being targeted due to
GHG emissions

Assuming GHG restrictions are in place by 2030 (and IGCC with
CCS is not commercialised) ACIL Tasman calculates:

Reduction in GDP of $AU3.65 billion per annum

Reduction in coal exports of 1.8% by 2030, valued at almost
$AU2 billion

ACIL Tasman, 2006, Project Stanwell — An Economic Benefit Analysis of the Proposed Stanwell IGCC-CCS
Demonstration Project, February



\\ ZeroGen

Commercialising clean coal: opportunities
and challenges




. . N
Business Strategies for \\\‘? ZeroGen
Commercialising Clean Coal

1. Do nothing: BAU scenario

7. Wait, watch and follow (so called
“fast follower” approach).... but
whom do we follow?

3. Support early movers: innovative
companies that are committed to
developing new products or services
to assist in mitigating or adapting to
climate change

Hunt Energy Drill Rig

N\ ZeroGen
\\ smarter, cleanerpe@aaer



Commercialising Clean Coal: N\ ZeroGen

Baseload electricity demand increase by 50% by 2020 in Australia

Significant market opportunity for baseload electricity produced
by clean coal

In terms of new markets this is just the tip of the iceberg...

Establish Queensland as global centre of excellence for CCTs eqg.,
“clean coal cluster”

Link arguably the world’s best coal producing companies with
higher value-added service industries - legal, commercial,
engineering, marketing etc - in clean coal



Commercialising Clean Coal: N\ ZeroGen

No clean coal technology is commercial without a price for CO,

Power stations have long economic lives - need long-term
CO, price signal

Global knowledge and skills shortage in CCTs
Regulations for CO, storage not yet in place

Stakeholder acceptance: public must be confident technology is
safe

Given these challenges, bottom line is:



New Technology Deployment Curve: N\ £eroGen

IGCC with CCS
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Conclusion N\ ZeroGen

ZeroGen is a clean coal power project developing the
Integration of IGCC with CCS to produce low emission
baseload power

Clean coal must be commercialised to sustain the value of
the coal industry into a carbon-constrained future

Presents significant business opportunities as this
technology is deployed worldwide

ZeroGen project is addressing commercialisation
challenges — with our partners in government and industry



N
There are risks and costs to a program of

action, but they are far less than the long-
range risks and costs of comfortable
Inaction”

President John F. Kennedy
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N\ ZeroGen

Thank you




Project Participants §\\\ ZeroGen
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N\ ZeroGen

Additional Supporting Slides




ZeroGen Clean Coal Power Project \ ZeroGen
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CO, STORAGE IN THE NORTHERN DENISON TROUGH

GO, STHEAM FRDM CDAL

GASIFICATION PLAMT
Gz INJECTION WELL

GRILIND WATER
SOURCE

Ww
—— — o STARDARD GAS
— COAL BENS WELL HEAD

MATURAL GAS AND CO;

[Safery stared far hang periods of Hmel

SEAL AOCK

1000m

SEAL AQCE

SEAL AQCKE

o R

LT 1
i . .

ZMIm



Low-emission coal test success
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