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Energy-related CO2 emissions
by region in 2035 in the New Policies Scenario and the change from 2010
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Carbon capture and storage (CCS)

CO, capture
(at powerplant or
industrial facility)

Pipeline transportation Ship transportation
to intermediate storage to storage terminals
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Carbon capture and storage technologies
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More information: http://www.vtt.fi/proj/ccsfinland
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Advanced CO2 Capture Technology RD&D
(NETL/DOE 2010)
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Lab/Bench-Scale »,  Pilot-Scale Field Test_i:_ Full-Scale
Testing > (Slip Stream) Demonstration

Short duration tests (hours/days) Longer duration (weeks/months) Extended duration (typically years)
Low to moderate cost Higher cost Major cost
Medium to high risk of failure Low risk of failure Minimal risk of failure
Artificial and simulated Controlled operating conditions Variable operating conditions
operating conditions

Evaluate performance and cost of Demonstrate full-scale
Proof-of-concept and technology in parametric tests commercial application

parametric testing to setup demonstration projects

RESEARCH. DEVELOPMENT & DEMONSTRATION
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NER300 projects proposed to EIB by 13.5.11

NER 300 project proposals
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The NER300 is the world’s largest CCS funding mechanism; the European
Commission will grant 300 million EU emission unit allowances — today worth
about €4,5 bn — to fund at least eight CCS projects and 34 renewable energy
projects.
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Significant CCS sites (injecting > 0.7 MtCO.,/y) around the globe
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Sites which are currently injecting GOz
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Sites which have been cancelled or have completed injection.

@ Planned CCS sites. Generally plan on injecting at least 700,000 tonnes GOz per year.
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CO2 Emisions in Nordic countries

Fossil and inorganic CO, emissons

Biogenic CO, emissons
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Roadmap for application of CCS in Finland
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CCSP - Carbon Capture and Storage Program

17 industrial partners, 9 research partners, 5a ~20M€

Key technology areas:

* CCS in CHP systems

* CCS related to multi-fuel and Bio-CCS

» CCS solutions for oil and gas and for
iron and steel industry

* Acceptability

Long term breakthroughs:
* CLC (Chemical Looping Combustion)
* Mineral carbonation

Pilot SHOK programme for international collaboration:
IEA GHG Programme, ZEP , EERA CCS Programme,

IEA CCS Office, MEFQOS, Sintef, IVL, EU FP7 projects, : [Ow
Baltic Sea Region collaboration, bilateral project collabortations, g oo 1\
EASAC M nterme diate storage | and a connectionto i

The overall objective of the Program is to develop CCS related technologies and concepts that would
lead to essential pilots and demonstrations starting by the end of the Program i.e. ca. 2014-2015
targeting then to commercial concepts available from ca. 2020 onwards
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Carbon Capture & Storage Program
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