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The 2017 CSLF Technical Workshop was the culmination of a wide range of topics related to CCS. The 
sessions were addressed by experts from across the globe and highlighted the current status of CCUS, 
lessons learned from the past, the need of innovation to move forward, opportunities and the 
challenges of achieving cost effective CCUS at industrial scale. The workshop attracted approximately 85 
attendees from different local and international organizations. These organizations included industry, 
research centers, academia, government entities and national/international oil companies. 

Session 1 on Current Status and Future Global Developments:  

This session addressed the ground realities of the UAE-based Al Reyadah Project and the perspective of 
the R&D sector. The international community is paying attention to the CCS technology and this is 
observed in the INDCs submissions ahead of the Paris Agreement where 10 nations have included CCS. 
In order to keep to the below 2-degree (2D) pathway that the world leaders have committed to CCS is a 
necessary technology to be included.  

While the industries acknowledge that low carbon transition is important, the tools created to address 
this shift should address the core business. CO2-based EOR is one such example that is being pursued 
by oil and gas industries across the globe. Innovation is key to driving the prices low for the 
technologies at the same time innovative policies are required to support the various parts of the CCS 
supply chain. Advance capture technologies and clean combustion technologies are essential. 

Presently, Renewable Energy is progressing at a fast pace. Cheaper cleaner power alone is not 
sufficient to drive the emissions low enough to meet the 2D scenario for the future. There is 
tremendous potential within the Utilization of CO2 and the utilization in Non- EOR sector has a 
potential of nearly 300 Million tCO2. Additionally, the use of modular design for capture should be 
explored as an area of innovation in CCS.  

Session 2: Spotlight on Carbon Capture  
Panel 1: What and Where is Innovation Required? 
This session covered an overview of the different capture technologies, technologies challenges and 
areas of potential research and innovation. In addition, two major CO2 capture testing and 
demonstration centers were presented: The National Carbon Capture Center (NCCC) - USA and the CO2 
Technology Center Mongstad (TCM) – Norway. 

The focus on improving the conventional solvent technologies by different technologies developers and 
providers were highlighted. The focus on both 2nd and 3rd generation capture technologies such as solid 
sorbents, membrane technologies, chemical looping and capture from air were discussed. There is a 
need to improve the capture process and also to invest in new capture technologies. 



International collaboration in testing and evaluating new and current technologies area essential for 
bringing the technology to the market. NCCC and TCM are two of many available examples of facilities 
available and both are welcoming new partners and technologies developers to test and demonstrate 
their technologies.  

Ideas such as the importance of CO2 utilization and conversion and the CO2 capture facilities 
integration with renewable energy sources were discussed and highlighted. 

Panel 2: Lessons Learned in Project Start-Up 
 A diverse range of projects from across the world were showcased. All the projects were first of its kind 
in the regions they were implemented.  

In the UAE, the Al Reyadah project was a collaborative work across the steel industry and the national 
oil company for CO2 utilization in EOR. There were several challenges, which were overcome during the 
execution of this project. Being the first ever attempt in the country several challenges were faced such 
as management of interfaces among the various stakeholder, preparing the required No Objection 
Certificates among others. The lack of financial and policy frameworks was highlighted as areas, which 
needs attention for the large-scale deployment of CCS.  

The Quest project implemented in Canada is a collaborative work among key oil and gas companies 
such as Shell, Chevron and Marathon. The project was mainly to demonstrate the capture and storage 
phase of the CCS supply chain and over 25 years the project will store 25 million tCO2 and storage facility 
was specifically created for the same. As per the simulation even after 25 years only 5.7% of the pore 
space will be utilized. The Monitoring and Verification system had to be redesigned during the course of 
the project and hence drove the project over the estimated budget. Unlike the other projects 
presented this project was motivated by the impact of climate change and the potential for future 
regulations which may impact the oil and gas sector. 

The Boundary Dam Project from Canada was addressing, which captures CO2 from coal based power 
generation and the CO2 is sold for the utilization in EOR. (As coal is found in abundance in the region 
the future energy mix will continue to include coal as a measure to ensure energy security and manage 
natural gas price fluctuations.) The project was initiated by the anticipated impact of regulation on coal 
fired plants in line with the demands to reduce climate change impacts. One of the key lessons learned 
was in the areas of operations such as labor shortages, rework and redesign as well as underestimation 
of the cost of resources, bring the project to 25% overage.  

The Petro Nova Project in Texas-USA, this facility captures more than 90 percent of the CO2 from a 
240 MW slipstream of flue gas for the use and ultimate sequestration of 1.6 million tons of this 
greenhouse gas annually. Petra Nova came online in 2016. The sequestered CO2 is used for EOR and 
generates revenue to support this project. The need for extensive upfront planning is a key takeaway 
point from their experience to ensure the on time and on budget completion of the project.  

The common message across all the projects is that the being the first kind of project there are several 
contingencies, which are built into the design. Through the progress of the project lifetime, the 
information gathered on the performance can be used to redesign the solution in the following 
phases. This approach will bring the overall cost of the project lower by 25%. EOR helped the projects 
to be economically self-sustained.   



Session 3: Carbon Utilization – Challenges and Opportunities 
Three distinct projects were showcased in this session which covered the use of the captured CO2 for 
different utilization applications, which includes both EOR and chemical conversion.   

EERC presentation showed potential improvements of EOR, which can produce higher yields. Though 
the region where the concept is tested is also the source of rich gas, which will be first deployed for EOR, 
this is a limited source. Hence, there is an opportunity for the use of CO2 in the future if it is 
commercially available.  

The Saudi Uthmaniyah CO2-EOR project is designed based on reservoir simulation studies and has a 
comprehensive monitoring and surveillance plan. A combination of technologies are used for plume 
tracking and for CO2 saturation modelling.  Currently there are challenges in the continuous production 
of CO2 and the geology produces surprises. The design of their MRV system is the innovation that 
comes out of this project, which will provide a rich source of information that can be used in future 
deployment of CCS.  

SABIC of Saudi Arabia touched upon the potential of Non-EOR utilization of CO2. There are currently 
testing the use of CO2 in the creation of fertilizers, polymers and other hydrocarbons. Among the many 
benefits of this wider utilization network includes the removal of harmful chemicals which are 
traditionally used in these processes. SABIC demonstrates a strong collaboration with Academic 
Research society and together harness the areas of synergies to propel innovation. 

This session highlighted the importance of CO2 utilization to build successful business cases linked to 
CCS. The motivation of many countries to CCS might be linked to the utilization option, which is mainly 
linked with EOR. 

Session 4: How to get Cost Effective CCUS at Industrial Scale? 
The experts in the space of CCS research and development addressed the session. While there are 
several internal drivers for the CO2-EOR utilization such as the need to diversify the economy, free up 
gas for sale there is a need to develop technological roadmaps for CCS suitable to local conditions. At 
the same time the additional revenue stream of Clean Development Mechanism based Carbon credits is 
still not explored for CCS based projects. Interesting areas for research, which is ongoing with in the 
Masdar Institute is around optimal infrastructure networks and addressing the system based design of 
CCS.  

The Norwegian experience in CCS highlights the need for the political will to support nascent 
technologies since making the business case for all technologies is not possible. The Technology Centre 
Mongstad is the world’s largest facility for testing and improving CO2 capture. Knowledge gained will 
prepare the ground for CO2 capture initiatives to combat climate change. The technologies tested at this 
facility are semi industrial scale and cover the capture from power as well as industries such as cement.  

The key message from this session is that rather than chasing the idea of cost effectiveness for CCS 
there is a need to have a holistic picture of how to scale up technologies with the support of effective 
regulation. This approach will provide the cutting edge to the nations investing time and effort in CCS 
to contribute to the economy through knowledge transfer. 
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