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Coal Classifications
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World energy consumption -
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World coal production and consumption

2008 world production : hard coal 5,850 mt = 4,797 mt ce 2,716
lignite 951 mt= 333 mtce
coal total 5,130 mt ce

1,106 1053

Africa

production consumption Sources: VDKI, WCI, 2009 GVSt 2009
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Coal production EU-27 in 2008

Bulgaria h i EU-27: 117,6 mt ce

Romania ] 2,1
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Poland GVSt

in 2008:

Domestic output

Coal 67,1 mt ce
Lignite 59,8 mt

Coal export 8,3 mt

EURACOAL 2008
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Germany GVSt

in 2008:

Domestic output

Coal 17,7 mt ce
Lignite 169,9 mt

Prim. Energy
Consumtion

Coal 61,4 mtce
Lignite 53,0 mt ce

EURACOAL 2008
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United Kingdom GVSt

in 2008:

Domestic output
Coal 14,5 mt ce

Imports 42,8 mt

EURACOAL 2008
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Lignite production EU-27 in 2008

Slovak Republic I*
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Czech Republic GVSt

in 2008:

Domestic output

Coal 7,6 mt ce
Lignite 47,5 mt

. — . Hard coal

EURACOAL 2008
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Greece GVSt

in 2008:

Domestic output
Lignite 47,5 mt

{

EURACOAL 2008
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Electricity generation in EU-27
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Intensity of global coal trade

14%

7.7 production

consumption in the producing
countries / internal trade

15% seaborne trade

2008

Sources: BP, VDKI, DOE;
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Coal imports to EU-27
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World coal reserves

2008: 729,5 bn t ce
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Quelle: BGR, 2009
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World coal reserves GVSt

238 World coal reserves: 710 bn t (ressources 8,700 bn t)

GVSt 2010
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Methods of reserve and ressource classification GVSt
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Lifespan of reserves

Lifespan

Reserves / Production

* Technical options Consumption
| Price Environment Policy
" New-find
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Clean Coal

Three stages of Clean Coal:

Clean Coal |

Retrofit and new-build in line with
state-of-the-art technology,
Increase in efficiency,
reduction of SO,, NO, and dust

Clean Coal Il

CO, Capture
and Storage (CCS)

Clean Coal lll

Research and development
to increase efficiency to > 50 %

EURACOAL / GVSt 2010
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Capture and storage of CO,

CCS-Technologie: Maglichkeiten der CO.-Sbcrenmeng und CO0.-Speicherung
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CO, capture technologies GVSt

conventional power plant with "end-of-pipe“ technology:

coal :
=T co, . B co,
L capture : utilisation

oxyfuel process:

coal
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> —» condensator _ : ey 2
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air

IGCC process*:
co,

utilisation

air

process stages * |GCC: Integrated Coal Gasification Combined Cycle
to be developed

Source: Euracoal
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Modernization and increased efficiencies GV St

CCS
1 power plant
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Reducing CO, emissions of coal-fired power
plants: efficiency increases / CCS technology

CO, emissions in g/lkWh

1200
1000 - -21% -33% -40% -90% CO, reduction
(compared to world
average today)
800
600
400- _
30% 38% 45% 50% efficiencies
200- (for CCS:
efficieny losses
: of 8-14 %-points)
world EU present 700°C CCS
average today technology technology technology
today 2020 Source: VGB
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Layout of the injection and production wells GVSt

Injection Production

well well

0,/H,0
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—
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GFZ/RWTH 2009
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Principle of in-situ coal gasification

Combined cycle ,
power station ! Gas processing and
i CO, capture
= |Injection * — “ Production
well - well

= b

Gasification zone

GFZ/RWTH 2009
e —
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UCG-CCS Principle of
CO, storage using post-gasification coal seams GVSt

CO2SINUS-project
with including

Combined cycle c ! /
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GFZ/RWTH 2009
e —
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Thank you

and
Gluckauf!
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