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CETC CAMNMET ENERGY TECHNOLOGY CENTRHE

Canada — A Decade Ago

 Many of the CCS leaders at the time were Canadian
» Bill Gunter, Stefan Bachu, Malcolm Wilson, Kelly Thambimuthu

* Opportunities for CCS in Canada well recognized
« Kyoto not yet ratified

» Splintered funding for R&D

* No incentive for action

« Technology largely unknown in senior circles
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C ETC CANMMET EMNERGY TECHNOLOGY CENTRE

Geologic Storage of CO,

« Storage in geologic formations over
geologic time

* Options include: oil reservoirs,
coalbed methane reservoirs,
depleted oil and gas reservoirs and

deep saline aquifers

* Injection into oil reservoirs and
coalbed methane reservoirs
produces oil and gas revenues
which can offset costs

o Afford the time to continue to use
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CETC CAMNMET ENERGY TECHNOLOGY CENTRHE

Why a Roadmap?

CO2 Capture & Storage Technology Roadmap

The Roadmap was developed in cooperation with industry and
government stakeholders to help formulate a climate change
mitigation strategy for large industrial emitters.

Some of the questions addressed included:
« What will tomorrow’s fossil fuel industry look like?

« What technologies will be required to support that
vision?

* When should they be ready?

« What actions are required?
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CETC CAMNMET ENERGY TECHNOLOGY CENTRHE

Participants

3 workshops were held over a 3 year time period

Over 180 people from industry, academia, provincial &
federal governments participated in these workshops and
In developing Canada’s Technology Roadmap

Experts from other nation’s also participated
ENGQO’s were seen as a critical participant
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CANMMET EMNERGY TECHNOLOGY CENTRE

The Roadmap’s Roadmap
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Roadmap Structure

. The Canadian Advantage —

Carbon Dioxide Capture and Storage

. The Global Challenge — an Issues Scan
. The Opportunity — Cleaner Fossil Fuels
. Technology Pathways

. The Way Forward
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CANMMET ENERGY TECHMOLOGY CENTRE

The Path Forward- Capture

Short-term to 2010  Medium-term to 2015 Long-term to 2020 +

) Early outcomes

Transitional phase
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CAMNMET ENERGY TECHNOLOGY CENTRHE

he Path Forward - Storage

i+l

Short-term to 2010 Medium-term to 2015 Long-term to 2020 +

- Regional scale geological and hydrogeological characterization

of formations; assessment of potential leakage paths through
caprock; improved reservoir characterization; ' Early outcomes

- Geochemical research on effects of CO, on reservoir properties and

CO, storage optimization

- Cost-effective short-term monitoring systems for detecting and quantifying the amount

and rate of leakage;

- Evaluation criteria for integrity of old wells; assessment of well failures; identification of

critically stressed faults; Transitional phase

- Migration and flow modelling of CO, in underlying and overlying geological strata in the

event of a breach in the caprock or well leak;

- Geochemical research on effects of CO, on caprock integrity

- Long-term monitoring techniques such as high resolution seismic and non-seismic methods for identification

of the CO, plume,

Towards
- Geomechanical monitoring technologies, soil carbon measurement, remote sensing of above ground leaks;, near-
- Development of well technologies including long-term cement integrity, procedures for maximizing CO, injection emizsesric:ms

and injection processes; migration and flow modelling of leakage pathways including subsurface, land surface
and atmospheric models of CO, migration and dispersion

i+l
Matural Resources Ressources naturelles Canada
Canada Canada 11



CETC CAMNMET ENERGY TECHNOLOGY CENTRHE

Critical Objectives

* Policy development

« Regulatory frameworks

* Public outreach and education

« Technology watch and international collaboration
e Address technology gaps

 Demonstration

« National coordination
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CETC CAMNMET ENERGY TECHNOLOGY CENTRHE

Implementation

e Climate Change now high on the public and political
agenda

e Consultations with industry

e Prime Minister announces Task Force on CCS

Led by key industrial representatives representing power generation, oil and
gas sector, pipelines and academia

Three sub-groups, technical, regulatory and economic
Recommendations for implementation due in December

Recognition by politicians and policy groups that implementation will require
billions of dollars in investment
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International Momentum

e G8 Summit in 2005 called on IEA and CSLF to conduct
workshops on early opportunities for CCS

* First Workshop in San Francisco in August, 2006 to identify
ISsues

e Second Workshop in Oslo in June, 2007 to assess options

e Third Workshop in Calgary on Nov. 27-28 to provide
recommendations

« Over 32 recommendations currently under review by 60
organizations in preparation for workshop

 Priorities: Financial, regulatory, PEO, developing countries
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CETC CAMNMET ENERGY TECHNOLOGY CENTRHE

SaskPower Update

o Last fall, SaskPower announced oxy-fuel combustion as
process of choice for world’s first clean coal power plant,
subject to FEED studies and firming of contracts

e SaskPower recently deferred plans for the plant

 Reasons:
* Price escalation
* Risk
* No market for CO2
* Need power sooner than expected
* Will use gas turbines on interim basis, peaking power in future
 New announcement in 2009
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CETC CAMMET ENERGY TECHNOLOGY CENTRE

Thank youl!

GY CENTRE

 CCSTRM

CANADA'S CO; CAPTURE & STORAGE TECHNOLOGY ROADMAP
www.co2lrm.ge.ca

“eransitional rechnalagy for taday's energy economy
praviding che basis for cransfarmative change tomorrow”

CLEAN ENERGY TECHNOLOGIES
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» Be sure to visit our website for updates
WWW.co2trm.gc.ca
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