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Coal is important to Australia
Electricity transmission networksCoal in Australia

Large coal resourcesLarge coal resources Australia’s electricity Australia’s electricity 
depends on coaldepends on coal



COAL21

www.coal21.com.au



Objectives of COAL21

1. Create a national plan to scope, develop, demonstrate and 
implement near zero emissions coal-based electricity generation that will 
achieve major reductions in greenhouse gas emissions over time and 
maintain Australia’s low cost electricity advantage.

2. Use the plan to inform governments and industry as an 
input to policy development.

3. Facilitate the demonstration, commercialisation and 
early uptake of technologies identified in the plan.

4. Promote relevant Australian RD&D so that it can both build 
upon and make a unique contribution to international RD&D in the area.

5. Foster greater public awareness of the role of coal and the 
potential for near zero emissions coal-based electricity generation to 
significantly reduce or eliminate greenhouse gas emissions and other 
environmental impacts associated with its use.

6. Provide a mechanism for effective interaction and 
integration with other international zero-emission coal initiatives.



Hypothetical role of near zero emissions technologies 
(ZETs) for coal in the transition to a low or zero emissions 
electricity generation mix
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Summary of technology roadmaps for 
Australia

2000 2005 2010 2015 2020 2025 2030

ImplementImprove existing 
capacity

Pilot ImplementLignite drying

Demo CommercialIGCC

DemoEval Pilot CommercialFlue gas CO2
capture

DemoPilot CommercialUltra Clean Coal

Pilot
Demo CommercialGeological 

storage of CO2

CommercialUltrasupercritical
PF

DemoEval Pilot CommercialOxyfuel
combustion

CommercialDemoIGCC with CO2
capture

Source: COAL21 Action Plan March 2004



Source: COAL21 Action Plan March 2004



COAL21 National Action Plan phases and 
impact of COAL21 measures on emissions

2003 2015 20202010 20302025

RD&D Phase and
deployment
of best available 
technology:
Address emissions
from existing plants

2005

Commence and then
accelerate deployment
of new technology (including
CO2 capture and storage)

Annual emissions from coal without COAL21 measures 

Annual emissions from coal
with COAL21 measures

PHASE ONE PHASE TWO
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COAL21 Recommendations
Support and facilitate assessment of the potential for CO2 capture and geological 
storage in Australia through research, pilot scale projects and larger scale 
demonstrations.

Support and facilitate a first of a kind black coal IGCC demonstration plant in 
Australia. 

Support and facilitate the commissioning of Australia’s first of a kind brown coal 
IGCC plant.

Support research into the potential of oxy-fuel combustion and other possible 
post-combustion CO2 capture options, including the potential for retrofit to existing 
capacity.

Support and facilitate the further development of technologies for lignite dewatering 
and drying.

Support and facilitate the further development of Ultra Clean Coal. 
Encourage improvements in the efficiency of existing coal based electricity 
generators by upgrades, retrofits or repowering where these would be cost 
effective.

Ensure that all new and replacement coal generating plants are the most efficient 
(i.e. delivering the lowest emissions intensity) available technology that is 
competitive in the generation market at the time of commissioning.

Maximise cost-effective abatement of non-power station (i.e. life cycle) emissions, 
particularly through increased usage of coal seam methane but also, where 
practical, through increasing fly ash reuse which can displace emissions in other 
industrial processes.



Australia’s GHG Initiatives
Drivers for Energy Policy

Large energy reserves

Energy  competitively priced

Export of energy and energy 
intensive products

Contribution to government revenue

Investment large and long term

Energy use is emission intensive

Australia is a small global player



Australian Energy Policy

Prosperity

Security

Sustainability

June 2004

www.pmc.gov.au/energy_future



MAJOR NEW ACTIONS

Initiatives announced in this White Paper to achieve the 
Australian Government’s energy objectives include

a complete overhaul of the fuel excise system to remove 
$1.5 billion in excise

liability from businesses and households in the period to 
2012–13

the establishment of a $500 million fund to leverage 
more than $1 billion in private

investment to develop and demonstrate low-emission 
technologies

a strong emphasis on the urgency and importance of 
continued energy market reform



MAJOR NEW ACTIONS cont’d

the provision of $75 million for Solar Cities trials in urban 
areas to demonstrate a new energy scenario, bringing 
together the benefits of solar energy, energy efficiency and 
vibrant energy markets

the provision of $134 million to remove impediments to the 
commercial development of renewable technologies

incentives for petroleum exploration in frontier offshore areas as 
announced in the 2004-05 budget

new requirements for business to manage their emissions wisely

a requirement that larger energy users undertake, and report 
publicly on, regular assessments to identify energy efficiency 
opportunities.



Generators Producers Research

Cooperative Research Centre for 
Coal in Sustainable Development



‘Good decisions are based on good 
information’

Understanding Coal Performance
Knowledge of coal performance in technologies

Improved Environmental Performance
Knowledge of gaseous and particulate emissions; liquid and solid

waste management; utilisation of by-products

Informing Strategic Decisions
Framework of sustainable development; energy systems and technology options

modelling
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Understanding Coal Performance

Two Key QuestionsTwo Key Questions

Which advanced technologies are Which advanced technologies are 
best suited for Australian coal?best suited for Australian coal?

How will Australian coals perform How will Australian coals perform 
in future export markets?in future export markets?



CCSD research includes research/support in the 
following areas

Gasification

Oxy-fired pf 

Systems assessment and  
techno/economic modeling

Understanding Coal Performance
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To improve the understanding of coal performance in gasification technologies, 
supporting

– Marketing of Australian coals for new technologies
– Implementation of advanced clean coal technologies in Australia.

High pressure, high temperature coal 
conversion measurements

Effects of reaction conditions and coal 
type, etc
Development of coal test proceduresDevelopment of coal test procedures

Fundamental investigations of coal 
gasification reactions

Reaction mechanisms and kinetics, model 
development, etc

Slag formation and flow for entrained-flow 
gasification

Technology performance
environmental, ‘Coal value modelCoal value model’ etc

Understanding Coal Performance - Gasification



Understanding Coal Performance - Oxy-fired pf
Draft report ‘Oxy-fuel Combustion for Sequestration Ready CO2

Technology Status, Assessment and Research Needs’ concluded purpose 
built, retrofit ready and retrofitted plants

can accommodate oxygen firing  
the economics are favourable
the technology provides a short-term option for near-
zero emissions from coal-fired power generation

Key issues resulting from oxygen firing

Heat transfer 
Environmental issues resulting from gaseous 
emissions 
Ash behaviour
Combustion - ignition and flame stability



Estimated  Annual Flyash and Slag
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Improved Environmental Performance – Future Energy 
Scenarios and Waste/by-product production



System Assessment and 
Techno-Economic Modelling

The most prospective technology options for future generation in
Australia

Impact  - GHG emission and costs

Options for Electricity Generation in Australia..
CCSD Technology Assessment Report 31, 2003: Graham,P., 
Dave, N., Coombes, P, Vincent, D. & Duffy, G.

Informing Strategic Decisions - Future Energy 
Scenarios

Sustainable development requires making informed policy choices.

Several complex socio-economic models have been developed to 
assess and evaluate the economic, social and environmental 
performance of future energy technologies for integration into 
Australian power generation systems.
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Technology mix for deep cuts in CO2
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Carbon Capture and Sequestration 
Infeasible
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Lower Demand Growth of 1.5 % per year
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Informing Strategic Decisions
Oxy-fired pf feasibility and demonstration

Fundamental studies - reaction 
kinetics of coal chars; ash melting 
characteristics; and heat transfer 
characteristics.

Oxygen production and CO2
capture – technology selection; 
technical and economic assessment; 
detailed flow charts; process 
optimization; detailed comparison with 
air fired/post combustion capture case; 
CO2 handling and transport.

Boiler retrofit – detailed design and
costing

The objective is to develop a capability for assessing The objective is to develop a capability for assessing 
oxyoxy--fuel technology for retrofits and new plant, fuel technology for retrofits and new plant, 
includingincluding



Informing Strategic Decisions
Oxy-fired pf feasibility and demonstration

CO2 Storage – data collection 
and deposition model 
development; preliminary 
assessments (integrity, 
containment, capacity)

Oxy-fuel applications – case 
study of large power plant in 
Japan
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SW Bowen

Denison Trough pilot

Galilee
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Informing Strategic Decisions
Gasification demonstration

Design criteria:

100/200MW net output

CO2 capture and 
geosequestration

CO2 emission intensity better 
than natural gas CCGT

Capable of running in both 
capture and non-capture modes

Natural gas alternate fuel for 
CCGT utilisation >90%

Technology – only robust, 
reliable, commercially available 
plant.

‘Project Stanwell’ feasibility study is scheduled to be 
completed by September 2005 



Concluding RemarksRemarks

There is no single technological solution in the 
electricity generation sector.

CO2 capture and sequestration features strongly 
when significant emission cuts are required in 

the electricity generation sector.

The best combination for Australia will not 
necessarily be the same as for other regions, 

given differences in coal properties, coal 
intensity and coal export.

A knowledge of coal performance in these 
technologies is critical to Australian coal 

industry.



VISION - Zero emissions from CCT
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