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CCS delivers 1/5 of the lowest-cost GHG reduction solution in 2050

7O~
Baseline emissions 62 Gt ——— »
&0 CCS industry and transformation 9%
CCS power generation 10%
Muclear 6%
50
T Renewables 21%
=
o
o 40 Power generation efficiency
g & fuel switching 7%
=
-g End-use fuel switching 11%
E 30 . .
o End-use electricity efficiency 12%
o
w

End-use fuel efficiency 24%

8

BLUE Map emissions 14 Gt ———— =

L 4

WEQ2007 450 ppm case ETP2008 BLUE Map scenario

0 I I I I I I I I |
2005 2050

Source: IEA, Energy Technology Perspectives (2008a).

KEY POINT: Without CCS, overall costs to halve CO, emissions levels by 2050 increase by 70%.
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The Vattenfall CO, vision T Making Electricity Clean

CO, neutral energy production

A Vattenfall Nordic by 2030 (Denmark, Sweden, Finland)

A Vattenfall Europe (Germany, Poland)
- 50% reduction by 2030
- CO, neutral by 2050

A Vattenfall Netherlands i yet to be defined

Current emissions of CO, are about 95 million tonnes p.a.
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R&D Challenge for CCS: . ZE]%M
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CCS Roadmap

Commercial concept:
700-1000 MW,

Pilotplant:
Testrig: 30 MW,, Demonstration plant:
: U70 million i
017 0.5 MW, 2007 400 MW,
< U3 million

Conceptual
investigations

2001 2004 2008 201371 2015 2020
AThgoretical /AResearch /\Demonstration of the AVerification and /A Competitive in the
studies /Basic principles A process chain optimization of the market at that time
. Interaction of . .
ACombustion components componentchoice, the /ANo subsidies
characteristics A Validation of basic process and reduction of
principles and scale-up risks
criteria /AMustbe commercially
ALong term

L viable incl. subsidies
characteristics
A Non-commercial
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operating hours oxyfuel: 3.100
operating hours air mode: 1.500 Investment: approx. U 70 million plus operating
hours oxyfuel: 1.600 expanses of 110 million U p.a.

captured amount of CO,:  1.400t
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