ESAN

#
$% &
DRI o) ( ( )&#*
john.topper@iea-coal.org.uk

© IEA Clean Coal Centre www.iea-coal.org.uk



— l] ® 4
| TR A LW 5 PN
B

Italy

Austria
Canada

Suek BHEL Eletrobras

© IEA Clean Coal Centre www.iea-coal.org.uk



© IEA Clean Coal Centre www.iea-coal.org.uk



% 815

\l

© IEA Clean Coal Centre

www.iea-coal.org.uk



2002 2030
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2002

&

1.6 billion people

World population without electricity

2030

&

1.4 billion people
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China recently became a net coal importer like Indi  a, with both
putting increasing pressure on international coal m arkets
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Existing power plants = Power plants built in 2005-2015

Capacity additions in the next decade will lock-in technology
& largely determine emissions through 2050 & beyond
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CCS in industry - 3%
W CCS in power generation - 9%
Nuclear - 13%

Il Renewables - 20%

[ Switching from coal to gas - 8%

m End Use electricity efficiency - 17%
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2025 2030 Source: WEO 2007
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®  Studstrup (DK) 540/540
® Maatsura 1 (J) 538/566
610 ¢ Esbjerg (DK) 560/560
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¢ 600 gl
< UItrasupercrltlcaﬂI ¢ Maatsura 2 (J) 593/593
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Qo A Nordjylland (DK) 580/580/580
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540 ® O A Yunghung 566/576
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Location Wilhelmshaven

Efficiency 50 %
Capacity 500 MW
Investment 1 billion €

Start of operation 2014

2007 2010 2014

Construction
Start of operatio

Size of plant
Search for location

Material developmen
Request for proposal
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Carbon
Reduction

4 Key issue will be value of CO,

ri

~ “Zero Emissions’

Trajectory

‘Increased

Efficiency
Trajectory

Zero emissions will need the most efficient plant

Near-term
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160 T/D CO2 Capture Plant
(Supplied by MHI of Japan and using their KS 1
Solvent)
Client: Petronas Fertilizer (Keda) Sdn. Bhd.
Location:  Kedah Darul Aman, Malaysia

Feed Gas: Steam Reformer Flue Gas

Capacity: Flue Gas 47,000 Nm3/H
(Max. Capacity = 210 T/D)

Use of CO2: Urea Production

Start Up: October 1999
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— Capacity:
— Net efficiency (target):
— CO, storage:

— Commissioning:
© IEA Clean Coal Centre

7 ¥

450 MW,y1o55 360 MWg,
40 %

2.6 million tonnes per year in depleted gas

reservoir or saline aquifer

2014
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IEA Greenhouse Gas R&D Programme

« General - www.ieagreen.orqg.uk
e CCS - www.co2captureandstorage.info

PUTTING CARBON §
BACHK IN THE GROUND

LT AT
-

*GHGT-9
«16t — 19t November
2008
*Washington D.C.
‘www.mit.edu/ghgt9
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International Summer School

New Initiative launched in 2007
Annual summer school for up to 60 invited students
*  Post grad/post doc students targeted
*  Encouraging developing country participation
International Steering Committee established
* IEAGHG, Germany, France, Australia, Japan, Canada, Netherlands and USA
First summer school was held in Germany in August 2007
* 54 students from 22 countries attended
*  Next planned for Canada in 2008
Details available at www.ieagreen.org.uk/summerschool/
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THE END

Thank you for listening

john.topper@iea-coal.org.uk
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