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Good Morning

It is a pleasure to be here today….etc



Issues to be covered
Australian coal industry
Australian climate change policies
Methane Emissions in Australia
Development of the Australian capabilities
Government support and policy issues
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Australian Coal Industry
Hard coal/ black coal
• World ranking – 4th producer, 

1st exporter
• 30% of world trade
• Production 336 Mt
• Exports 262 Mt
• 112 mines of which

• 70 open cut
• 42 underground

• Domestic – 80% of electricity
• Export orientated 
• Strong growth prospects
• World class environmental, 

occupational health and safety 
standards
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Background on the Australian coal industry and Australian climate change policies is useful in appreciating the work being done in Australia to address waste coal mine gas.
The map on this slide shows the location of the major coal basins.  Black coal production is focused on the eastern seaboard states of Queensland and New South Wales.  Mining operations are based on over 110 mines of which 70 are open cut and 42 are underground.  The six coal exporting terminals are shown in red. Small volumes of coal are also beginning to be exported from Collie on the west coast
The Latrobe Valley in the southern state of Victoria is the major centre of Australian brown coal or lignite operations. Australia produces about 8% of the world's brown coal and is ranked fifth largest after Germany, Russia, USA and Greece. Almost all of the 65 Mtpa of brown coal production is used in domestic power generation. The methane content of brown coal mining operations  is minimal.
Some of the salient statics on the Australian black or hard coal industry are indicated on this slide. 
Australia is the world’s fourth largest producer of black coal after China, the US and India - but is by far the world’s largest exporter.
Coal including brown coal accounts for around 80 per cent of electricity generation.  
However, the black coal industry is export orientated with around three quarters of production exported. Australia is the world’s largest coal exporter accounting for around  30% of world coal trade.  This includes over half of world trade in metallurgical coal used in steel making.
In order to maintain export sales in a competitive international market, Australian coal producers have to be competitive on price.
Innovation has played a key role in improving productivity and in reducing the cost of meeting high standards on the environmental, occupational health and work safety fronts.



Climate Change Policy
• Kyoto Protocol: Australia ratified in 

2007
• Greenhouse reduction commitments

• 60% of 2000 levels by 2050
• 5-25% of 2000 levels by 2020
• Renewable energy target 20% by 

2020
• Carbon Pollution Reduction Scheme 

(proposed)
• Comprehensive climate change 

response strategy involving 
emissions trading regime
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In terms of cliamte change policies, Australia is committed to reducing national greenhouse gas emissiosn and working with the international community to support real and practical greenhouse abatement outcomes.
Under the Kyoto Protocol, Australia is on track to meet its commitment to limit the growth in national emissions to  108% of 1990 levels.
In the medium term, the Australian Government has undertaken to reduce emissions by up to  25% below 2000 levels by 2020.  This includes a unilateral decision to cut emissions by at least 5% regardless of action taken by the rest of the international community.
In the longer term, Australia has committed to reduce emissions to 60% below 2000 levels by 2050.
The Australian Government has developed a comprehensive strategy encompassed within the Carbon Pollution Reduction Scheme  or CPRS to support its cliamte change policies.  
The CPRS provides the framework for Australia's proposed 'cap and trade' emissions trading scheme. 



Australia Greenhouse Gas Emissions

All greenhouse gas emissions, 2007 541 MT (CO2 e)
• Of which - Total methane emissions 115 Mt
• Of which - Energy sector methane emissions 33.3 Mt 
• Of which - Coal sector methane emissions 26.8 Mt
Trends in coal sector methane emissions
• Coal sector methane emissions in 1990 were 16.2 Mt (CO2 e)
• 65% increase in emissions between 1990 and 2007
• 99.5% increase in coal mine production
• Emissions per 1000 tonne of coal produced decreased by 16.5% 

from 67 tonnes to 56 tonnes (CO2 e)
• Improvements due to less gassy mines, technologies to recover, 

use or flare methane
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Methane is a significant greenhouse gas for Australia accounting for around 20 per cent of total emissions.  The dominant source of these emissions is enteric fermentation from the agricultural livestock sector.  
Emissions associated with coal mining account for around 27 million tonnes in carbon dioxide equivalent terms. Emissions have been expanding reflecting the strong growth in coal production.
Australian black coal production doubled from 240 million tonnes in 1990 to 480 million tonnes in 2007.
However, emissions have not grown as fast resulting in a 16 to 17 percent reduction in unit emissions from 67 to 56 tonnes of CO2 equivalent per 1000 tonnes of coal production. 
Some of this improvement can be attributed to mines being developed in less gassy coal seams, but much of the improvement is attributable to technologies to recover, use or flare waste coal mine gas.




Waste Coal Mine Gas in Australia History
• Australian coal industry develops voluntary 

greenhouse response strategy following the 
UNFCCC in 1992

• Generic coal industry research program
• Breakthroughs support the development of coal 

seam gas industry to degasify coal seams 
ahead of future mining

• Early trials of different technologies for 
generating electricity from lean concentration 
drainage gases

• Reciprocating engines as trailed at Appin-Tower 
waste coal mine gas power station from 1996 
support global deployment.
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Following the signing of the United Nations Framework Convention on Climate Change in Rio in 1992, the Australian coal industry developed and implemented a voluntary code of practice to support greenhouse abatement at coal mines. This included low cost measures such as improving energy efficiency but a major part of this work was directed at finding solutions to address waste coal mine gas emissions. 
The success of the coal industry’s voluntary program was picked up by the Australian Government as the basis for the development of the Greenhouse Challenge program.  Under the Greenhouse Challenge companies and authorities from all industry sectors entered into voluntary commitments to reduce their greenhouse gas emissions.  The coal industry’s own voluntary program was absorbed into the Greenhouse Challenge.
The work by individual mines and individual coal companies was complemented by an industry wide generic coal research program fully funded by coal producers.  
Research was undertaken on ways to degasify Australian coal seams ahead of future mining operations.  This research and innovative breakthroughs in drilling and drainage methods supported the development of coal seam gas extraction as a separate stand alone commercial operation so as to also preserves the integrity of the coal seams for future mining operations. 
As well as meeting domestic requirements for natural gas, the rapid development of the coal seam gas industry in the State of Queensland is now supporting several proposals to develop LNG export operations.
The coal industry research program with the support of individual companies, also supported the development of technology to capture and use drainage gases from operating coal mines.  It is also supporting research into the development and demonstration of technologies to use ventilation air methane or VAM gases.  In Australian mines, VAM gases can account for two thirds of fugitive methane emissions. 
Where gas concentrations and flow rates for drainage gases are high, solutions such as feeding into pipelines or conventional power stations provide ready solutions.    However, solutions for leaner concentrations are problematic. 
There were some false starts in developing technologies for using drainage gases including unsuccessful trials of gas turbines. The industry has now standardised on using lean concentration drainage gases in reciprocating engines to generate electricity.  
This approach is widely deployed at mines in Australia and around the world.  The 97 MW Appin Tower power station is one of the first and still remains one of the world’s largest waste coal mine gas power stations based on reciprocating engines.  The work done at Australian coal mines also supported the deployment of this technology to landfill power stations world wide. 
There have also been various attempts to link this technology in with the use of VAM gases including as the air source but so far solutions to address the technical and commercial challenges of this approach have proved elusive.



Waste Coal Mine Gas in Australia History 
Ventilation Air Methane (VAM)

• Australia has undertaken world leading work on the 
development and trial of technologies to use 
ventilation air methane (VAM).

• Replacing ambient air in other combustion 
processes, eg rotary kiln generators

• Thermal Flow Reverse Reactors – eg Vocidiser, 
WestVamp is the world’s first demonstration at an 
operating coal mine

• CSIRO catalytic enhanced oxidation (VAMCAT) – 
first trial in China supported by Australian 
Government
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The main approaches to using VAM gases in Australia have focused on thermal oxidation processes and catalytic oxidation.
Thermal oxidation process being investigated include the replacement of  ambient air in other combustion process with VAM.  An important example of this technology is the hybrid rotary kiln turbine that uses coal washery rejects as the main energy source for a hot gas turbine.  This technology has now been picked up by a US company, but I understand the hot gas turbine is being replaced with a steam turbine.
Thermal oxidation also includes thermal flow reverse reactors such as MegTec’s Vocsidizer.  The world’s first demonstration of this technology at an operating coal mine is being undertaken at the Westcliff coal mine.  This plant has a capacity of 6 MW and uses 20% of the VAM.  It abates 250,000 tpa of CO2e.
The CSIRO has developed a catalytic oxidation process which is currently being demonstrated at a mine in China. The Australian Government is supporting this project under it bilateral climate change partnership with China.
Others will be talking in more details about these technologies.

 

methane emissions during mining operations.  make effective use of  






Waste Coal Mine Gas Power in Australia

• Seven grid connected WCMG power stations 
using drainage gases with a combined 
capacity of 215 MW abates 6.5 mtpa of CO2e

Appin Tower 97 MW
German Creek 32 MW
Mooranbah North 45 MW
Oaky Ck 14 MW
Glennies Ck 10 MW
Teralba 10 MW
Tahmoor 7 MW

• Based on expected growth in the industry 
there is the potential to at least double 
generating capacity over the next decade

• WestVamp (not grid connected) 6 MW
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This slide summarises the deployment of waste coal mine gas power stations in Australia.  Currently there are some seven power plants with a combined capacity of 215 MW.  These plants support the abatement of 6.5 million tpa of CO2 equivalent.





Government Support
• Prior to 2000 - minimal direct Government 

involvement in trials and demonstrations
• To help meet Kyoto commitments a range of 

measures were introduced to accelerate deployment
• Greenhouse Gas Abatement Program (GGAP) 

provided grants for waste coal mine power stations
• State based schemes provide additional incentives to 

encourage a shift in energy use towards natural gas
• Operators of waste coal mine gas (WCMG) power stations 

rely on these incentives to cover additional costs.
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The development of technologies to use fugitive methane emissions in Australia was initially undertaken by industry with minimal support from Government.
However, much of the actual deployment of this technology was supported with grants provided on a competitive basis to projects that could make a cost effective contribution to meeting Australia’s Kyoto commitments.
State based climate change programs have also provided additional operating incentives to gas based power supply.
The cost of operating these power stations is high compared with base load coal power stations.  The operators of waste coal mine gas power stations rely on state based incentives to maintain operations in Australia’s competitive electricity market.  



Carbon Pollution Reductions Scheme (CPRS)
• Fugitive emissions from coal mines will require emission permits 

under the proposed CPRS
• Proposed transitional arrangements for coal include:

• Coal Mining Transitional Assistance Fund - $1.23 billion to 
provide free permits to the most gassy coal mines

• $270m Coal Sector Abatement Fund to provide grant funding 
for abatement projects, particularly for power generation.

• Legislation to implement the CPRS is currently before 
Parliament. 

• Over time the CPRS will induce the further development and 
uptake of technologies to abate fugitive methane emissions.

• However, existing WCMG plants will no longer have access 
to incentives under State based programs.

• Renewable energy credits have been extended  to cover 
electricity supplied from existing WCMG plants.
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Australia’s proposed emissions trading scheme includes fugitive methane emissions form coal mines.  Mine operators will need to secure permits for these emissions.  This will impact on the ability of Australian coal exporters to compete in international markets.
The proposed scheme includes transitional arrangements that are aimed at maintaining competitiveness until other countries adopt similar measures.  The transitional arrangements involve the provision of free permits to the most gassy mines and a grants program to support the installation of power plants run on fugitive emissions.
Legislation to support these arrangements is currently before the Australian Parliament.
The cost of emissions permits should provide the incentive that is need to drive future investment in the development and deployment of waste coal mine gas power stations.
However, in the short term the scheme also requires the dismantling of State based incentives.
In order to ensure that existing power stations continue to operate, the renewable energy target is being expanded to allow existing WCMG power stations to earn renewable energy credits.  This gives them access to the higher electricity returns available to other renewable energy generators.


two  that wilwill therthir interantional competivness untill other countries impose similar constraints on their emissions.

, leading to large costs at the introduction of the CPRS. This leads to adverse international competition implications for the coal industry. 
Therefore the CPRS includes a package over the period 2010-11 to 2014-15, to assist coal mines with high fugitive emissions (called the Coal Sector Adjustment measure within The Climate Change Action Fund)
$1.23 billion through Coal Sector Adjustment Scheme for existing coal mines that are particularly gassy
$270 million through the Coal Mining Abatement Fund over five years to promote emissions abatement solutions
The Coal Sector Adjustment scheme ensures that coal mines will receive similar assistance to EITE industries (who essentially receive a proportion of emission permits for free, depending on their electricity intensity and their ability to pass through costs imposed by the CPRS). The Australian coal industry requires separate but similar assistance measures to the Emissions Intensive Trade Exposed (EITE) Assistance Program, since most Australian coal mines do not meet the EITE program thresholds. 
Despite the Climate Change Action Fund, industry feedback asserts that existing coal mine waste power stations remain under threat of premature closure, since the assistance provided by the Climate Change Action Fund amounts to only a small percentage of the cost imposed on the coal industry by the  CPRS. 

Some coal mines have very high fugitive emissions, leading to large costs at the introduction of the CPRS. This leads to adverse international competition implications for the coal industry. 
Therefore the CPRS includes a package over the period 2010-11 to 2014-15, to assist coal mines with high fugitive emissions (called the Coal Sector Adjustment measure within The Climate Change Action Fund)
$1.23 billion through Coal Sector Adjustment Scheme for existing coal mines that are particularly gassy
$270 million through the Coal Mining Abatement Fund over five years to promote emissions abatement solutions
The Coal Sector Adjustment scheme ensures that coal mines will receive similar assistance to EITE industries (who essentially receive a proportion of emission permits for free, depending on their electricity intensity and their ability to pass through costs imposed by the CPRS). The Australian coal industry requires separate but similar assistance measures to the Emissions Intensive Trade Exposed (EITE) Assistance Program, since most Australian coal mines do not meet the EITE program thresholds. 
Despite the Climate Change Action Fund, industry feedback asserts that existing coal mine waste power stations remain under threat of premature closure, since the assistance provided by the Climate Change Action Fund amounts to only a small percentage of the cost imposed on the coal industry by the  CPRS. 





Concluding Comments
• Australia is world leader in the development and demonstration of 

technology to make effective use of fugitive methane emissions.
• But we still face major challenges in deploying this technology.
• Will the CPRS induce the further development of waste coal power 

stations?
Power Generation v Flaring

• Same emissions profile/ carbon penalty for coal industry
• Power station - $25 -20 million plus
• Flaring – less than $5 million
• Return on electricity sales needs to cover the additional investment 

costs and risks.
• Generation costs relatively high – may not be able to pass on the full 

cost of emission credits in market power prices
• Flaring - national benefits less through the loss of a major energy 

resource; reduced greenhouse benefits by not displacing  more 
greenhouse intensive power.
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Australia is a leader in the development of the technology that is needed to address fugitive emissions from coal mines.
I could easily end this presentation on an optimistic note.
However, the challenges and policy issues that we face in deploying these technologies still remain very significant. 
In my last slide I highlighted that the proposed emissions trading scheme will induce future investment in these technologies. This is a key assertion and one that we must focus on.  
The low cost response to the emissions trading scheme is flaring. Power generation is a high cost and high risk option. 
From a policy perspective we are considering how we can make the most effective use of the CPRS framework to maximise power generation from fugitive emissions.
These are issues that we are currently working through with industry stakeholders in Australia.  
It is also at the heart of the issues that we are dealing with in the Methane to Markets Partnership. There is not an easy solution – if there was we would not need the Partnership to develop commercial solutions for the abatement of fugitive emissions.
Australia can provide the technology - but there still needs to a market that refelcts the environmental benefits of deploying this technolgy.
M2M provides a valuable mechanism in bringing government and industry stakeholders together to address these issues.  As well as using this forum to review technolhical developments I encourage you to use this forum to consider these broader market and policy issues.

Thankyou
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