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Clean Coal & CO2 Capture & Storage Technology Roadmaps
The Roadmaps were 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?

Roadmap ObjectivesRoadmap Objectives
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1. Energy 
Security



Gas
North American LNG imports predicted to grow to 30% by 2030.  

Oil
North American oil imports may reach 57% by 2030.  

Nuclear 
The Nuclear option must deal with public acceptance, waste disposal and 
long term liabilities

Renewables 
Will grow rapidly but will not keep pace with  global energy demand.

Coal
Power-sector coal demand will grow with the expected increase in gas prices.

IEA’s North America Energy Outlook  IEA’s North America Energy Outlook  
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Canadian’s Proven Energy ReservesCanadian’s Proven Energy Reserves

Canada has 16% 
of the world’s 
remaining oil 
reserves and 
there is a high 
demand for oil on 
the international 
market, 

Based on today’s production rate,  Canada has over 224 years 
of proven coal reserves and about 1000 years when 
considering  measured reserves.
Western Canadian Coal: $1.00 GJ 
Ontario Coal Imports: $2.00 GJ 
Natural Gas: $6.00 /GJ  very volatile

Conventional gas supply is on the decline and prices are volatile .

Canada is a major energy exporter – responsible for 6 to 10% of Canada’s GDP.



2. Climate 
Change
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2010 emissions: 571 Mt
Challenges all market sectors  
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3. New Energy 
Infrastructure



Forecasted Electric Power GenerationForecasted Electric Power Generation

Forecast 
shows new
electricity
generation 
primary 
from 
natural gas 



NRCan GHG Emissions Forecast for 
Electricity Sector 

Energy  1990 2000 2110 2020
Source 

Coal 78 101 88 73
Natural Gas 4 17 30 53
Oil 12 10 4 4
Total 95 128 129 136

Total GHG emissions in Canada 605 726 809 887

CO2 capture and storage technologies are necessary to limit 
GHG emissions

CO2 capture and storage technologies are necessary to limit 
GHG emissions



3. Need for New Energy Infrastructure over the 3. Need for New Energy Infrastructure over the 
• 1,000MWe/year of new generation capacity 
• 750MWe/year of replacement generating capacity. Not practical to (High retrofit 
cost and lower plant efficiencies will most likely force existing facilities to close at 
their 40 year economic life  



3. Need for New Energy Infrastructure3. Need for New Energy Infrastructure

Oil Sands – Need low cost hydrogen
Production and upgrading facilities are expect  to grow by a factor of 5 over the 
next 25 years. 
Aggregate Production Forecast:
2003 – 1.1 million b/d              2012 – 2.0 million b/d               2030 – 5.0 million b/d 

EOR/EGR/ECBM - Need CO2
There is a need for a new CO2 capture & transport 
infrastructure to support EOR, EGR and ECBM.  
I.e. Weyburn is injecting about 2MT/yr of CO2 and 
will likely continue to do so for the next  20 years.  
EOR alone in Canada can store up to 450 Mt.  
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The 74 EOR projects in the US inject 30Mt of CO2/yr 
but only 3 MT of that CO2 is industrial sourced. The 
remaining comes from underground sources.

US Example

Source: IEA/US DOE



Oil Sands Gasification Oil Sands Gasification 

The Canadian oil sands provide strong drivers for rapid IGCC 
and poly-generation development

– Hydrogen for upgrading is supplied by natural gas 
reforming; the price of natural gas has nearly tripled in 
recent years—natural gas is an increasingly large 
portion of operating cost at conventional oil sands 
operations

– Gasification of asphaltenes and pet. coke from oil sands 
operations can supply the hydrogen, power and steam 
needs of new operations



Projected GHG Emissions from Oil 
Sands Development

Projected GHG Emissions from Oil 
Sands Development



4.Technologies



Roadmap Capture PathwaysRoadmap Capture Pathways

Impact of 
Coal 
Cleaning



Roadmap Gap AnalysisRoadmap Gap Analysis
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Roadmap OutputsRoadmap Outputs

• Clean coal emissions, efficiency and cost performance 
targets  

• Likely placements of the technologies across Canada
• R&D strategy 

-Up stream coal cleaning for down stream use
-Air combustion with and without CO2 capture
-Near zero emission oxy-fuel combustion
-Near zero emission gasification poly-generation

• High level SMART objectives
• Technology demonstrations targets
• Recommendations for integration & collaboration 



CCTRM SMART ObjectivesCCTRM SMART Objectives

1. Public outreach to gain public support

2. Technology watch & collaboration initiative to keep abreast of 
international developments 

3. R&D initiative to address strategic development needs

4. Pre-demonstration engineering and business development 
studies

5. Technology Demonstration



CO2 Storage Capacity in the Western 
Sedimentary Basin

CO2 Storage Capacity in the Western 
Sedimentary Basin

Notionally 2 Gt CO2
3.7 Gt CO2

More than 100 Gt 
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5.Investment



CCTRM Demonstration TargetsCCTRM Demonstration Targets

Create a ultra clean coal production and transportation centre

Demonstration of IGCC with CO2 capture and storage

Demonstration of oxy-fuel combustion with CO2 capture and storage

Demonstrate an integrated coal fired power plant with district heating

Demonstrate a coal based poly-generation facility producing electricity, 
steam, and hydrogen in association with oil-sands operations. 

Demonstrate integration of CO2 capture from coal-fired facility with 
ECBM

Demonstrate large commercial use of fuel cells
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CO2 Hubs and Pipeline Backbone Infrastructure CO2 Hubs and Pipeline Backbone Infrastructure 

Roadmap 
investigates
matching 
CO2
sources, 
with users 
and
storage



6. Coordination



6. Coordination & Planning  6. Coordination & Planning  
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