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The motivation for CCS 

http://www.globalwarmingart.com/images/a/ae/Global_Warming_Predictions_Map.jpg


 
Definition: 
ά/ŀǊōƻƴ ŘƛƻȄƛŘŜ ό/h2ύ ŎŀǇǘǳǊŜ ŀƴŘ ǎǘƻǊŀƎŜέ ό//{ύ ƻǊ άŎŀǊōƻƴ ǎŜǉǳŜǎǘǊŀǘƛƻƴέ ƛǎ ŀ ŦŀƳƛƭȅ ƻŦ ƳŜǘƘƻŘǎ 
for capturing and permanently isolating CO2 that otherwise would be emitted to the atmosphere 
and could contribute to global climate change.  

CO2 Capture and Storage - CCS 

Source: NTNU/SINTEF 



Post-combustion separation 

Source: NTNU/SINTEF 



Storage of CO2 



CCS Potential: up to 20% of needed 
reductions 



Global CCS ς projects: mostly on 
paper.. 

Source: Global CCS Institute Jan 2010 
www.globalccsinstitute.com 

Source: Scottish CCS, Nov 2011 
www.sccs.org.uk/storage/globalsitesmap.html 
 
 



Europe: power generation 

Source: Global CCS Institute 



Challenges in the Carbon Value Chain 

Source Capture Transport EOR Storage Control 

Complex value chain:  Market design and regulations 

Cost Confidence 

VTechnology development 

VScale up & verify  

VάCƛǊǎǘ ƻŦ ƛǘǎ ƪƛƴŘέ 

VMethods 

VDemonstration 

Vlegislation 

Statoil Aker Kværner Statoil SINTEF 

Source: 
Gassnova 
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Too costly? 

Objective of contributing to 20% of CO2 reduction by 
2050 

ü 100 full-scale CCS projects by 2020 

ü2,000 projects by 2050 

üCAPEX per project (1Mton+)?  

üTCM/Longannet: >1BUS$; but significant 
learning curve potential.  

üSome US$25 billion on the table today in Europe, 
North Americas and Australia.. 

 

OPEX: 

ÅAbout 30% energy penalty for efficient coal power 
plant IGCC (Integrated Gasification combined circle)  

ÅUS$ 120-180 / ton CO2 captured 

ÅCompression, transport and storage in addition 

ÅThis translates to about 10-15 Cent/kWh added 
electricity cost. 

 

 



CO2 storage ς leakage risks 



CO2 value chain with revenue streams Ą 
income is needed! 

CO2 sources Transport CO2 sinksCO2 CO2

CO2 permit market     Oil market

Revenues Revenues
Kyoto Mechanisms 
and emission 
trading schemes 

Additional oil if 
CO2-enhanced oil 
recovery feasible 



13 Four Large CO2 Commercial Projects in 
Operation 

Sleipner, Norway In Salah, Algeria Snøhvit, Norway Weyburn, Canada 

Operator: Statoil 

1 million tonnes of 
CO2/year 

Operators: BP, Statoil 
and Sonatrach 

0.8-1.2  million tonnes 
of CO2/year  

Operator:Statoil 

0.7 million tonnes of 
CO2/year  

Operator: EnCana 

1.8 million tonnes of 
CO2/year  





bƻǊǿŀȅΩǎ /hн ŦƻƻǘǇǊƛƴǘΦ 

Courtesy: www.worldmapper.org 

{ƘŀǊŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴΥ   0,07 % 
3 x higher CO2-emission per capita than average:  0,21 % 
13 x higher CO2-emission (oil & gas export):    2,73 % 

²ƻǊƭŘΩǎ нƴŘ ƭŀǊƎŜǎǘ ŜȄǇƻǊǘŜǊ ƻŦ ƴŀǘǳǊŀƭ Ǝŀǎ 
²ƻǊƭŘΩǎ рǘƘ ƭŀǊƎŜǎǘ ŜȄǇƻǊǘŜǊ ƻŦ ƻƛƭ 
The petroleum industry is important for Norway: 

ω One half of total exports 
ω One fourth of GDP 
ω One third of total Government income 

²ƻǊƭŘΩǎ largest Sovereign Wealth Fund USD 526 billion 


