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Range of CCS Technologies and Their Stage of

Advancement as of 2010
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Will predicted costs of CCS be achieved?
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Figure 5. Estimated capital cost of an amine (MEA) carbon capture system at a standardized coal-
fired power plant (500 MW, 90% CO, removal). These costs include the cost of CO, compression
(to about 2000 psia) and drying but do not include the cost of power plant capacity needed to
supply the energy required for capture plant operation [87].




Characteristics of International Process for
Developing Roadmaps

)

 Significant stakeholder input
)

« Usually led by government research organization
)

* Deployment-focused roadmaps sometimes
come from other types of organizations,
including policy-makers and NGOs

)




Common features among CCS roadmaps

)

Cover technology development cycle from RD&D
through Diffusion

)

Feature integrated assessments like generation of
National Atlases or source-sink matching

b

Goals and milestones that are time-bound
)

— Cost of capture/electricity
— Tons of CO, stored CO, )

— Number of large-scale integrated CCS projects
CCS )




National and International Roadmaps for CCS
CCS )

e International )
— |IEA CCS Roadmap )

— IEA/UNIDO CCS Industrial Roadmap
CCS )

« National )
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Canada (
Egypt
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IEA. A pathway for wide deployment of CCS
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IEA. 7 key actions for the next 7 years

7 )

Government Introduce financial support mechanisms for demonstration and early deployment of
CCS to drive private financing of projects.

Government Implement policies that encourage storage exploration, characterisation, and
development for CCS projects.

Government Develop national laws and regulations as well as provisions for multilateral finance
that effectively require new-build, base-load, fossil-fuel power generation capacity to
be CCS-ready.

Industry Prove capture systems at pilot scale in industrial pilot applications where CO, capture
has not yet been demonstrated.

Government Significantly increase efforts to improve understanding among the public and
stakeholders of CCS technology and the importance of its deployment.

Industry/R&D Reduce the cost of electricity from power plants equipped with capture through
continued technology development and use of highest possible efficiency power
generation cycles.

Government Encourage efficient development of CO, transport infrastructure by anticipating
locations of future demand centres and future volumes of CO,.




IEA. 7 key actions for the next 7 years
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IEA. Capture technologies overview
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US. Timeline for post-combustion research
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US. Post-Combustion New Plants Pathway—Driving
down the Cost of Capture
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US. Post-Combustion New Plants Pathway
—Driving down the Cost of Electricity
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US. Post-Combustion Example Retrofit Pathway—
Driving down the Cost of Capture
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CO, Captured and Stored (MtCO,/y)

IEA vision: 120 Gt of CO2 stored by 2050
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Over 30 large projects are in

operation in power and across a

range of industrial processes,
storing 50Mt CO, per year.
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Over 2Gt of CO, is stored
per year. CCS is routinely
used in power and certain
industrial applications
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US Goals for Carbon Storage
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« 2020 first mover projects, develop and validate




US Goals for Carbon Storage
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Regardless of Roadmaps, Design of policies will
affect the timing and scale of CCS deployment
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US EPA has proposed standards for new
generation...

CCS emissions can be
averaged over 7 years
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499 kg CO,/MwH
Coal
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Benefits of partial CO2 capture for SCPC plants
via flue gas bypass (Hildebrand, 2009)
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Reduced size of equipment results in reduced capital costs
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>Reduc:ed and optimized steam extraction leads to improved <
plant output and efficiency
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Reduced need for water and chemicals means lower
operating costs
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