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Royal Norwegian Ministry of Petroleum and Energy 
& 

United States Department of Energy 
Bilateral Meeting on CO2 Capture, Utilization and Storage 

(CCUS) 
 

Bergen, Norway, 9th May 2016 
 

Focus: Bilateral Collaboration on CCUS 

Meeting Notes 

Prelude	
Delegates from the United States of America (USA) and Norway met in Bergen, Norway, on 
09 May 2016 to present activities and achievements since June 2015 under the US-Norway 
bilateral agreement on collaboration within the subject of Carbon Capture, Utilization and 
Storage (CCUS) and to discuss plans for the next 12 months. After welcome and meeting 
overview by Jostein Dahl Karlsen, Norwegian Ministry of Petroleum and Energy (MPE) and 
Richard Lynch, Office of Fossil Energy, United States Department of Energy (DOE), 
respectively, national priorities for CCUS were presented by William Christensen, MPE and 
David Mohler, DOE.  Thereafter followed a presentation of the EU Initiative call 
Accelerating CCS Technologies (ACT) and Possibilities for bilateral cooperation by Aage 
Stangeland, Research Council of Norway. 
 
The delegates then split into three concurrent working group sessions to develop ideas for 
future collaborative activities: 

1) Large-Scale Testing (including Crosscutting R&D) 
2) CO2 Storage and CO2-EOR (including Crosscutting R&D) 
3) Bilateral management topics, including the establishment of a Bilateral Secretariat 

 
Results of the two former breakout sessions were presented to the plenary by Focal Area Leads. 
The meeting was brought to closure by summing up key actions and the way forward. 
 
Summaries of the breakout sessions with link to presentations and topic-specific 
recommendations for the way forward are given at the end of these meeting notes. 

A	New	Secretariat	
Jostein Dahl Karlsen informed that a secretariat for the bilateral has been established, 
effective as of this meeting. During the first two years the secretariat will be run by the 
Research Council of Norway, under the leadership of Åse Slagtern, whereafter there will be a 
transition to US leadership. The Secretariat will be responsible for maintaining the website, 
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follow up of actions from the annual and working group meetings, communicating the results 
and benefits of the bilateral cooperation to a wider scientific audience and the general public, 
and initiating new research alliances. 

Important Lessons Learned & Benefits Gained 
Activities and progress since June 2015 have demonstrated benefits to involved parties in 
several ways. Aspects that were highlighted included: 

• The bilateral offers unique possibilities for access to capture testing facilities 
• The bilateral has contributed to new research infrastructure at SINTEF 
• The bilateral has contributed to knowledge sharing and competence building for both 

sides 
– Co-funding arrangements are possibilities that allows for cost sharing, 

although they can be complex due to different legislation, regulations, and 
policies 

• The cooperation and exchange of personnel for shorter or longer periods offer good 
learning opportunities for young engineers 

• The meeting, and in particular the break-out sessions, were useful for the invited 
persons, so this meeting template should be continued. 

• Establishment of the International CO2 Data Sharing Consortium (CSDC) 
 
However, there are some topics that should be addressed to facilitate improved co-operation, 
in particular. Several delegates mentioned that there are some different contractual cultures in 
USA and Norway, in particular related to reimbursement processes. In USA reimbursement is 
usually made when certain milestones have been achieved, whereas in Norway 
reimbursement is usually according to incurred costs. Intellectual Property, may also be a 
challenge but has so far been handled well in the established co-operations. RTI and SINTEF 
stated that use of several interdependent contracts have turned out to work well in their case, 
where contracts had been established between RTI-DOE, SINTEF-Gassnova and RTI-
SINTEF. 
 
Other topics related to funding calls and funding availability included: 

• Different funding cycles  
• Importance of meetings and available funding to cover travel costs cannot be over-

emphasized 
• Important to identify specific topics that can lead to fruitful cooperation across the 

Atlantic 
• Industry funding is generally required by both DOE and CLIMIT. It is therefore 

important to define RD&D activities and projects that are relevant to industry and that 
will attract industry funding or in-house support. 

Key Actions and the Way Forward 
The breakout sessions and the final discussions on the way forward led to some key actions 
that will be followed up by the secretariat: 

• Website – secretariat to maintain and update. Only publicly accessible needed, avoid 
sensitive information in contributions 

• Keep CO2 storage and CO2-EOR combined until DOE finds contact person for CO2-EOR 
and US priorities for offshore CO2-EOR are confirmed 
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• Communicate benefits of the MoU to industry and the general public, and why/how it 
promotes research and development 

• Strive to work on contracting and funding Challenges 
• Capture lessons learned from existing activities (IP, contracting, etc), in particular 

identify successful projects regarding funding and contractual matters 
• Establish Whitepapers on key contract issues for joint projects 

• Seek Contract Alignment by e.g. work on the funding opportunity process, 
schedules, and differences; Common milestones and deliverables; and Notice 
of Intent for funding 

• Standardization of contracts at test facilities, this could simplify matters 
• Facilitate discussion on the structure and need for financial incentives – 

Federal/State – Gassnova,  DOE, and others 
• Initiate discussion and analysis of business models – What works and what doesn’t? 
• Seek Opportunities for Public Outreach and a new angle on the narrative of CCUS 

• GHGT-13 
• Scientific Journals 
• Highlight alignment/leveraging of bi-lateral capabilities 

• Continue exchange of information  
• Collect and share information about ongoing research and technology 

providers 
• Support ISO TC 265 and implement standards when ready  

• All working groups should hold webinars  
• Identify possibilities for common calls; the possibilities opened by ACT were 

particularly mentioned 
• Facilitate researcher exchange 
• Conduct common workshops 

Next meeting 
Next meeting will be in the US, most likely Washington DC, sometime between mid-May and 
early June 2017. 

Summary of the breakout sessions: activities and achievements 
since June 2015 and the way forward 
All groups reported activities and achievements, the latter in terms of successful co-
operations, common projects and exchange of information and/or personnel.  Below follow 
brief summaries of the presentations (details can be found in the presentations) as well as the 
groups’ recommended ways forward (links to group summaries are also included): 

Exciting co-operations and new possibilities in Capture 
The breakout session started with several presentations, details of which can be found by 
following the links given below: 
• RTI International and SINTEF (presented by Aslak Einbu, SINTEF/Markus Lesemann, 

RTI) 
• Ion Engineering, TCM  and SINTEF (presented by Buz Brown, ION Eng./ Aslak Einbu, 

SINTEF) 
• GE, TCM and SINTEF (presented by Barath Baburao, GE) 

o GE will continue CAP and CCS after acquisition of Alstom) 
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The following meetings and workshops held since June 2015, some of which included site 
visits, were mentioned: 
• DOE/NETL Capture Meeting June 2015 as part of the 2015 bilateral meeting 
• CLIMIT Transformational Workshop – Jan 2016 
• International Test Center Network (ITCN); Transition ceremony February 2016 and first 

meeting under US chair in April 2016. 
 
In the presentation of the working group summary John Litynski, DOE, informed that under 
FY2015 Funding Opportunity Announcement (FOA) two projects had been selected for 
planned testing at TCM. The FOA has a phased approach, in which Phase I  (2015-2016)  will 
address design the capture technology and will allow up to six awards. Phase II (2016) will 
address construction and operations of the test facility, most likely with  two-three awards in 
2016.  
 
Topics for further and new cooperation as well as actions and ways forward include: 
• Industrial CCS 
• Workshop on modular capture systems 
• Sharing experience from field projects and feasibility studies 
• Scaling small and large scale transformational technologies 

• Continue existing efforts  
• Seeking new opportunities 
• Roadmaps to commercial systems (NCCC to large pilots, SINTEF to TCM, etc) 
• Exchange of information on technology developers; CLIMIT and DOE Portfolios as 

well as industries sponsored  
• Advanced computational tools (Carbon Capture Simulation Initiative 2, CCSI2; others) 
• Novel technologies for process optimization (Membrane Module, Solvent Model, Sorbent 

Model, Oxycombustion module) 
• Capture from NGCC (Note that DOE needs authorization to test on natural gas) 
• Parallel model of demo and R&D to accelerate commercialization 

• Techno-economic considerations, including economic assessment frameworks (the US 
national Energy Modeling System, NEMS, was mentioned) and amine emissions 

• BECCS and bioenergy utilization of carbon waste streams  
• Large Scale Testing 
• FY2017 Funding Opportunity Announcement   
 
Cross-cutting issues – need for co-operative topics 
Status of activities included a	webinar in April between NETL, SINTEF, and IFE on CLC in 
which both sides presented their work. The event was well received from both sides and may 
lead to closer contact. 
 
Presentation in the session included: 
• Industrial capture/modular capture (presented by Roger Aines, Lawrence Livermore 

National Laboratory, LLNL) 
• Experiences and possibilities (Presented by Mona Mølnvik and Rune Bredesen, SINTEF). 

In addition, Ms. Mølnvik informed on the following: 
§ Membrane developments at Sintef 
§ Memorandum of Understanding between Sandia laboratories and SINTEF 
§ BIGCCS has two PhDs at University of Berkely 
§ NTNU is preparing for test of 10 m2 membrane (May-Brit Hägg) 
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Other Norwegian activities were also presented: 
1. Environmental issues related to solvent technology (Presented by Laila Iren Helgesen, 

Gassnova) 
2. Technology ready for full scale and business opportunities (presented by Oscar Graff, 

Aker Solutions)  
3. New business for CO2 membrane technology (Presented by Christer Haugland, Air 

Products) 
 
Suggested topics for cooperation and actions include webinars and further identification of 
collaboration in the following fields: 

• Combustion, follow up of webinar on CLC, but also topics like turbines and S-CO2 
• Carbon Capture Simulation Initiative (CCSI) modeling and integrated assessments 
• CO2 transport (materials, impurities, flow, corrosion, upset conditions) 
• Membranes (O2, H2) 
• Design, engineering and fabrication of modular and small scale capture units  

 
Roger Aines informed that LLNL is planning a workshop on modular and small scale capture 
technologies during the summer 2016. 

CO2 Storage and MVA – much good progress  
All presentations and the final summing up of the breakout session for the CO2 Storage and 
MVA working group can be found here. The following status appeared from the 
presentations: 
• International CO2 Data Sharing Consortium (CSDC) was initiated at a meeting in Oslo 03 

September 2015 and is now established as cooperation between University of Illinois, 
SINTEF and Statoil, with initial funding from CLIMIT (presented by Philip Ringrose, 
Statoil, with co-authors  Grethe Tangen, SINTEF and Sallie Greenberg, University of 
Illinois); 

• LLNL has R&D projects with SINTEF on Well integrity during CO2 injection and Statoil 
on integration of data from commercial scale demonstrations with state-of-art numerical 
tools on In Salah and Snøhvit; 

• NORSAR and SINTEF participate in Energy Frontier Research Center (EFRC)/Center for 
Geologic Storage of CO2 (GSCO2), led by Illinois State Geological Survey. Furthermore, 
the University of  Illinois, NORSAR and SINTEF  plan to cooperate on a microseismic 
monitoring project for which funding is under consideration by DOE and CLIMIT.	

  
Two workshops were also reported. 
• International workshop on “Risk Management in Practice” held  6th September, 2015, 

hosted by US-Norway CCUS MVA group with 33 attendees from  8 countries  
representing 13 CCUS projects 

• International Workshop on Offshore Geologic CO2 Storage (April 2016), hosted by BEG 
at U. Texas Austin in collaboration with  SANEDI, IEAGHG and the CSLF 

 
The working group presented some Norwegian priority research to the plenary, including: 

1. “Bankable storage potential”:  Technical maturation of storage sites towards large 
scale storage capacity aligned with needs for CCS in Europe 

2. Hardware and technology for developing cost efficient offshore storage  
3. Cost efficient technology for real-time monitoring of reservoir and environment issues 

and for reservoir management and control. 
4. Remediation toolbox. 
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5. Storage site closure and transfer of liability. 
6. CCSU  -   particularly offshore  CO2-EOR:   increase efficiency,  bring down costs and  

promote an offshore demo! 
 
Priorities in the US includes 

- Large scale characterization effort to match large point sources of CO2, with detailed, 
well-characterized storage sites. Specifically, sites with potential of more than 50 GT 
CO2 storage capacity 

- Offshore CO2 storage 
- Utilization: including EOR and non-EOR applications 
- Reservoir management with initial efforts focused on plume and pressure control 

through techniques such as brine extraction. An added benefit is coupling 
desalination/brine upgrading for beneficial use. Brine extraction can also help improve 
storage potential of the reservoir. 

- Cost effective, intelligent monitoring systems to provide real-time information and 
data for active and adaptive reservoir control 

- Remediation toolbox 
- Risk assessment. Quantify the risk. Tool that can be deployed by industry. 

Suggested actions and possible ways forward from the working group included: 
• Identify ways to make the CSDC most effective and to bring project further beyond 

the pre-project phase. 
• Identify new topics for R&D focus 
• Organize workshops where US-Norway collaboration can make a difference 
• Improve collaboration across the saline aquifer vs CO2 EOR theme boundary 
• Possible collaboration within the frame of existing storage projects. The Decatur 

project is one example.  

CO2-EOR – some successes but room for expanded co-operation  
The following presentations illustrated Norwegian activities on the topic, all with CLIMIT 
funding: 

• Field pilots for mobility control. (Presented by Arne Graue) 
• Field pilot for testing adaptive flow valves in wells (Presented by Svein Eggen on 

behalf of Inflow control) 
• Offshore CO2-EOR/storage. (Presented by Pål Helge Nøklebye, AkerSolutions) 

 
In addition, the following status was reported under Crosscutting in the meeting:  
• CLIMIT Call spring 2015 on CO2 EOR in collaboration with North America; Two 

projects were awarded: 
• CO2 Storage from Lab to On-Shore Field Pilots Using CO2-Foam for Mobility 

Control in CCUS ; University of Bergen w/partners Statoil, Total, Delft Univ, 
Shell, Schlumberger, Stanford, Rice Univ, Univ of Texas 

• Improved performance of CO2 EOR and storage by mobility control of CO2, 
SINTEF Petroleum w/partners: Stiftelsen SINTEF, Univ of Calgary, Univ of 
Pittburgh, + industry (still no commitments) 

 
The discussions revealed that there has been minimal interaction USA-Norway on CO2-EOR 
However, the Norwegian side will continue to focus on technology development funded by 
the CLIMIT-demo program. 
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One target could be to establish cooperative promotive efforts towards implementation of 
offshore CO2-EOR, in particular to identify actions necessary to move towards an offshore 
pilot. 
 
In the short term these actions may include arranging workshops- preferably in connection 
with other meetings (to minimize travelling) and preferably without extensive minutes in 
order to promote open dialogue. Examples of themes could be:  

§ How could CO2-EOR offshore pilot break barriers?   And how to get there… 
§ CO2-EOR:  Learnings from onshore to offshore…. 
§ CO2-storage operators workshop on MVA:  learnings from large scale project 

operators  (focus on cost efficiency, «what is needed»,  proven effective,  regulatory 
requirements) 

§ Offshore/subsea technology innovation  (---like subsea capture technology, power 
production…) 

§ Material selection, CO2 composition etc. for «cross cutting» 

 
Some workshops will require participation from suppliers, researchers and operators to share 
information, but it must be noted that earlier attempts to bring onboard US oil industry for 
such a workshop have so far been challenging, especially with current global oil prices.  
However success with inviting operators for existing CO2-storage projects for open 
discussions. 
 
 


