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China coal industry sustainable development outlook

Partial research based on the project supported by China
Council for International Cooperation on Environment and
Develobment 2008-2009
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Status and Prospects of coal exploitation and utilization in China
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®The latest '""Report of Energy Resource
Survey' delivered by the World Energy
Council (WEC) estimated that China's
gross coal resources rank No.1 in the

world with proven coal reserves as No. 2
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®Extensive converge of coal resources
across the country vs. heavy

concentration in the west and the north
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The primary energy consumption structure in China
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The energy consumption structure in China : coal, oil, gas, and other energy
resources account for 70.4%, 17.7%, 4.5%, 7.4% respectively.
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Coal output is increasing very fast. China has become the No.1 country with coal production and
cola consumption.
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Coal yield and growth rate from 1990 to 2010 in China
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China’s coal production
was 3.5 billion tons in
2011, and 92% come
from underground
mining.
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Coal mine accidents and fatality rate per Mt of coal mined decreased continuously in
these years.
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In terms of security, we are trying to realize the national coal mine safety production, with an average
megaton death rate dropped to 0.1 people per million tons.
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Significant progress of high-tech equipment and machinery, rapid construction of large-scale modern
mine shaft.
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Great progress of high-tech
equipment, rapid construction of
large-scale modern mine shatft.
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The fraction of coal used for final consumption

continues to decline, and the fraction of intermediate
coal consumption (transformation) continues to grow.
Power generation consumes 50% of coal in China.
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Coal consumption in China has increased from 1,055 Mt in 1990 to 2,586 Mt
in 2007. Coal consumed for power generation has increased from 272 Mt in 1990 to
1,305 Mt in 2007, the equivalent of a 380% increase during the study period.
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Energy consumption is expected to grow continuously due to economic growth and the

urbanization process in China.
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Constraints for Sustainable Coal Development and Utilization
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Abundant Coal Resources and Undesirable Occurrence Conditions

BB H ZHHIZR Constraints in coal development
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Serious Environmental Impacts in Coal Mining Regions
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Mining area social stability potential threaf



CIERFIH P Z 3R Constraints in Coal utilization
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Serious air pollutant emissions: coal-fired power plants represent 45% of

national SO2 emissions, 41% of NOx, 30% of particulates and 40% of national
CO2 emissions
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Urgent Needs of Carbon Emission Reduction in Coal Use
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Distributed Coal Combustion resulted Low energy efficiency levels and huge
waste of coal resources
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Percentage of coal consumed for the conversion processes is as low as 18%
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Safe, effective, environment-friendly mining and scientific, effective, and clean use of coal will be
the theme in the sustainable development of the coal industry.
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Use of coal: As for environment protection, the emission of SO, and NOx shall be controlled
strictly. with the application of energy saving and CCS techniques, CO, shall be controlled
within 6.5-billion t/a in 2030.
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Strategies and countermeasures for Sustainable Coal Utilization
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Green Coal Mining techniques
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Reclamation of subsided land
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Environment-friendly disposal of coal waste
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Good use of coal mine waste land
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Reclamation of subsided land
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Coal mining subsidence causing
to grain fields and farmland
destroyed that the food
production plummeted and the
food security issue to be worse

and worse.
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The land reclamation flat
technology engineering,
dynamic pre-reclamation
technology engineering and
construction of soil
reconstruction techniques
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The mining issue in
Farmland is resolved, and
the land after the reclamation
treatment will be put into
production again
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Environment-friendly disposal of coal waste

IENRBL LR, T4 ELRBGIREOAR
Situ treatment project technology, coal waste heap

spontaneous combus control technology
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Earth-Casing planting technology, ecological
reconstruction technology
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Ecological Restoration in the abandoned mine--- Huainan
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The live-friendly
Park, by Ecological
restoration and
reconstruction,
including ecology,
leisure, sports, office,
will be built with the
landscape forest-
dwelling

characteristics.
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Village migration I ZS %

HeZe, Shandong province
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The combined harmonious ecological relocation and
new village construction — The new village address
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Implementation of High-Efficiency and Clean Coal Power Generation
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®The adoption of CCS will increase power-coal demand by energy penalty, and will
influence the technology selection for future coal power.
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®]GCC and polygeneration should be promoted, and policy support should be given to

promote coal/biomass co-firing power generation
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Focus on the application of the clean production techniques such as dry coke
quenching and coal moisture control, and to use large coke oven.
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To vigorously develop low-carbon techniques.
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Develop CCS technique.
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The Chinese government values the developing of a recycling economy and
promotes the comprehensive utilization of coal resources, saving resources and
energy, a substantial increase in utilization efficiency of coal resources.
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For example: Tashan circular economy industrial park of Datong Coal Mine
Group , Shanxi province in China, Built a recycling economy development model
with a large-scale coal mines with an annual output of 15 million tons of a coal
mine as basic, eight factories and a railway, conduce remarkable economic and
ecological benefits are very remarkable.
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jashanicircularecenomy park key projects Sketch map of. Datong Coal Mine Group
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Apply paid-use system of coal mining rights , Quicken the reform of coal resource tax policy
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Establish the eco-environment compensation system in coal mining industry, Implement
environment treatment security system
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Further the reform and improvement of pollutant emission charge system , Quicken the
steps of making and implementing environmental tax system
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Further the application of the electric power

subsidy policy for environmental protection

® EWEIHETHBERRE R,
BRI R B AT HES AL SR R

Overall implementation of paid-use system for
pollutant emission allowance , Active
experiment of emission trade in electric

power industry
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China coal prospect : the key is “scientific capacity” .
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Changes from the output-speed pattern to quality-benefit pattern.
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Changes from pure coal production to coal comprehensive utilization and deep
processing
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Changes from extensive coal mining to safe and effective mining with high-technology
as support
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Change s from the simple control of coal mine accident to
comprehensive security occupational safety.

h. HRFHARHARESHMERFRHETL. wowmn

Coal mining
and utilization
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Changes from resources and environment
restriction to the ecological environment friendly
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There are some good conditions and basises for the cooperation on clean coal technology
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Both countries produce a lot of coal and utilize coal in many aspects
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coal mines usually locate in the
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between two countries.

west or mid-west regions
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A long history of academic exchanges among related scientists between two countries.
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USA have some advanced technologies on clean coal and mine reclamation, which could be

applied to China.

So China and USA will
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have wide perspective of cooperation on coal
technology !
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Thanks!

WRFErh E LR CAER) b E B 5 AEZSHER 7

Welcome to Institute of land reclamation and
ecological rehabilitation research



