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Norway’s CO2 footprint. 

Courtesy: www.worldmapper.org 

Share of the world’s population:   0,07 % 
3 x higher CO2-emission per capita than average:  0,21 % 
13 x higher CO2-emission (oil & gas export):   2,73 % 

World’s 2nd largest exporter of natural gas 
World’s 5th largest exporter of oil 
The petroleum industry is important for Norway: 

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

World’s largest Sovereign Wealth Fund USD 526 billion 



The Norwegian Climate Policy 

Political consensus: 

•Global target: limit average temperature hike to 2°C above pre-industrial level 

•Strengthen Norway’s “Kyoto commitment” from 1% above 1990-level to 9% below 
1990 level 

•Reduce Norway’s carbon emission footprint with 30% within 2020 

•Reduction of 15-17 MtonCO2 including forestation 

•Norway shall be “carbon neutral” within 2050 

•Carbon emission reductions may be domestic/offshore reductions or through 
purchase of international emission credits 

•However – the target is that 50%-65% of the reduction shall be domestically  

White Paper No. 34 (2006-2007) On Norwegian Climate Policy, published on 22 June 2007 
Agreement on the White Paper between the government parties and  three opposition parties (‖Klimaforliket‖), signed 17 January 2008  
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How to get there?  



Status Norwegian CCS technology 
development 

6 Source: Gassnova 

 - Mapping of storage potential in North Sea  



Norwegian CCS projects 

Mongstad refinery & power plant 

0,1 m ton/yr., 2011 

        1,4 mton/yr, 2016-18 

Sleipner  reinjection 

1 million tonnes/yr since 1996 

Snøhvit LNG  

0,7 mill ton/yr, 2007 

Hurum CO2 Field Lab 

Land-based storage, 
leakage surveillance 

CO2 storage Atlas 

Mapping of Norwegian 
North Sea 

Svalbard CO2 project 

Storage from coal power 



Mapping of CO2 storage potentials in 
Norwegian North Sea 
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Prepared by the Norwegian Petroleum 
Directorate 

Objective – to map possible sites for long-
term storage of CO2 

Study of all geological formations and 
hydrocarbon fields on the Norwegian part 
of the North Sea: 

•Accumulation of 40 years oil and gas 
exploration activity 

•Huge amount of seismic data, exploration and 
production wells. 

21 geological formations assessed – 
grouped into saline aquisfers 

  www.npd.no/Global/Norsk/3-Publikasjoner/Rapporter/PDF/CO2-ATLAS-lav.pdf 



Geological provinces 
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Methodology – data collection, mapping 
and analysis 

10 
www.npd.no/en/Regulations/Regulations/Petroleumactivities 



Summary of findings  
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www.npd.no/en/Publications/Reports/CO2-Storage-Atlas-/ 



CO2 Field Lab - Hurum 
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Norwegian/French/UK project to determine sensitivity of monitoring  
system for CO2 migration and leakage. 
www.sintef.no/co2fieldlab 
 



Project initiated by Univ. of Svalbard. 

Phase 1 - identify storage areas: 

• sandstone layers with saline ground water 

• Three wells were drilled in 2007 and 2008 

• 4th well 2009 (970meters)  

Phase 2 - injectivity tests of reservoir 

• Ongoing. 

Phase 3 - Medium scale CCS  

• From the coal power plant in Longyearbyen 

• 2013 - 2017 

Phase 4 - Full scale CCS  

• 2017 - 2025 
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Partners: 
• ConocoPhillips, Statoil, Store Norske, Gassnova (Norwegian government), 

Statkraft, Lundin Norway and Leonhard Nilsen.  
 
Research and operational partners: 

• Univ. of Bergen, Univ. of Oslo, NTNU, SINTEF, NORSAR, IFE, NGI, NGU, Add Energy 
and BJ Services.  

co2-ccs.unis.no/UNISCO2LabAS 

http://co2-ccs.unis.no/images/Photographs/geo-diagram-original.jpg


Joint Nordic approach to CCS 
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The Norwegian CO2 Capture Research 
Structure 

The Gas Technology Fund 

26.5 billion Yen 

The Technology Research Program CLIMIT 

2.6 billion Yen 
Industry 

4+ billion Yen/yr 

Project support 

Research Innovation Demonstration Commercialization 

Source: Gassnova 

http://tel-tek.no/eng
http://www.shell.no/


Norwegian CCS R&D clusters 



BIGCCS  

Co-ordinator SINTEF Energy Research 

R&D providers  
• SINTEF, NTNU  

• CICERO 

• University of Oslo 

• Deutsche Luft und Raumfahrt – DLR 

• Technische Universität Munchen-TUM 

• Co-operation with Sandia Nat. Labs Livermore 

Funding (includes storage and EOR): 
• Approx 65/35 % funded by Research Council of Norway/Industry 

• 2001- 2006: Total of approx. 13 M€ 

• 2007 – 2011: 98 MNOK-12M€ (BIGCO2) 

• 2007 – 2011: 107 MNOK- 13M€ (BIGH2) 

• 2006 – 2012: 50 MNOK- 6M€ (BIGCLC)  

Industrial consortium 
• Aker Clean Carbon 

• GE Global Research (Münich-DE) 

• Statkraft 

• StatoilHydro 

• ALSTOM (Zürich-CH) 

• SHELL 

• ConocoPhillips 

• TOTAL 

www.sintef.no/Projectweb/BIGCCS 

http://www.conocophillips.com/
http://www.dlr.de/
http://www.statoilhydro.com/en/
http://www.akercleancarbon.com/?PHPSESSID=3be72e544a84d2075b21c5703ce6301f
http://www.sintef.no/Projectweb/BIGCCS/


Vision of the BIGCCS Centre: 

• to enable sustainable power generation from fossil fuels  

• cost-effective CO2 capture,  

• safe transport,  

• underground storage of CO2. 

The BIGCCS Centre is set to achieve the following goals: 

• 90% CO2 capture rate 

• 50% cost reductions 

• Less than 6 percentage points fuel-to electricity penalty compared to state-of-
the-art fossil fuel power generation 

The BIGCCS Centre:  

• develops new knowledge and technology required to accelerate deployment of 
large scale CCS,  

• through international co-operation.  

• Innovation and value creation is promoted throughout the CO2 value chain. 
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www.sintef.no/Projectweb/BIGCCS 

http://www.sintef.no/Projectweb/BIGCCS/


SUCCESS 

Vision 

• To provide a sound scientific base for CO2 injection, 
storage and monitoring, to fill gaps in strategic 
knowledge, and provide a system for learning and 
development of new competency 

• Budget 160 MNOK over 8 yrs 

Partners: 

• Christian Michelsen Research (CMR) 

• Institute for Energy Technology (IFE)  

• Norwegian Institute for Water Research (NIVA) 

• Norwegian Geotechnical Institute (NGI) 

• Unifob (CIPR) 

• University of Bergen (UiB) 

• University of Oslo (UiO)  

• University Centre in Svalbard (UNIS) -  UNIS CO2 LAB 
Research topics: 

• Quantification and modelling of reactions and flow in storages              

• Integrity and retention capacity of sealing materials 

• Relation between flow, reactions and geomechanical response 

• Flow and reaction in faults and fractures 

• Test, calibrate and develop new monitoring techniques 

• Ecological impact of CO2 exposure - marine monitoring methods 

• Extensive high quality education for CO2 storage 

 

www.fme-success.no 

http://www.ife.no/index_html-no?set_language=no


Photo: Statoil 

Sleipner: 16 yrs of sub sea bed CO2 

storage  

Page 20 



The Sleipner experience – the starting 
point 

•  Started in 1996 – now 15 year of CO2-injection 

•  Separating and injecting nearly 1 mill. tons CO2  annually 

•  Storing in saline aquifer above natural gas reservoir 

•Conditions: 100 bar, 10% CO2 down to 2.5% CO2 

•Uses an amine system, MDEA 

•  Driver: the ~45US$/ton CO2-tax imposed in 1992 

•  Learning and confidence building through a series of large EU-wide R&D programs Source: Statoil 



Sleipner reinjection – 1:34 



Snøhvit LNG with CCS 

• Piped CO2 separated from natural gas (5-8% CO2) in 
onshore LNG plant, and re-injecting in sandstone 
below natural gas reservoir 

• 145 km subsea pipeline transport.  

• CCS started April 2008 – capacity 700,000 ton/yr 

 



Snøvit – injection status 
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Reservoir estimated capacity 23 million ton 

However – CO2 did not distribute uniformly in the reservoir as 

expected 

• Local pressure buildup. 

• Estimations and measures done May 2011 indicate fracture 

pressure will be reached by end of 2011 

• Solutions   
• More injection wells to  

improve flow 

• Injection into gas reservoir 
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The CO2 Technology Centre 
Mongstad (TCM) 

Source: Gassnova 



Technology Center Mongstad – 3:09 



Demonstration Portfolio: 
CO2 Technology Centre Mongstad  

Owners expectations: 

• CO2 capture technology owned 
by vendors verified 

• Reduced cost and risk 

• Contribute to development of 
market  

• Contribute to International 
deployment 

 

Photo 20 April 2012 75.12% 20% 2.44% 2.44% 

Page 28 Source: Gassnova 



Full-scale CCS at Mongstad 
planning process  

Full-scale CO2 capture from gas fired power plant 

•Important part of post-combustion technology development 

International competition 

Technology qualification programme (TQP) 

•Basis for technology selection 2nd quarter 2014 

License agreement 

•Open competition for qualified suppliers of chosen technology 

FEED phase 

•Basis for final investment decision (FID) 2nd quarter 2016  

100 % funded by the Norwegian State 

•Gassnova represents the Norwegian State 

•Statoil as project developer 
Page 29 Source: Gassnova 



Five participating technology 
suppliers covering three 
technologies 

•Amine technology 

•Aker Clean Carbon 

•Mitsubishi 

•Powerspan /Huaneng Clean 
Research Institute  

•Chilled ammonia technology 

•Alstom 

•Amino acid salt technology 

•Siemens 

 

 

Full-scale CCS at Mongstad 
Technology Qualification Programme 

Page 30 Source: Gassnova 



More than 4000 visitors to 

date 



Read more at www.tcmda.com  

http://www.tcmda.com/


Summary 

• Norway is ―part of the problem‖ of global climate 

change. 

• Norwegian government has strong commitment to be 

―part of the solution‖ 
• Reduce Norway’s carbon footprint domestically  

• Fund research and development of CCS technologies 

• Fund pilots and full—scale carbon capture projects (TCM) 

• Support and promote industry engagement in CCS 

• Norway is world-leader on CCS technology; Sleipner, Mongstad, 

Snøvit projects; R&D clusters at SINTEF and other research 

clusters 

 

• Norway is promoting CCS on global arenas; political 
meetings; media; summits. 

 
• Norway is supporting and actively participating in the 

important CCS intuitions and organizations. 
 

• Norway is a significant financial supporter to global CCS 
initiatives. 
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