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CCSI2 Summary, Capabilities, Highlights
• Industrial Collaborations – Actively Seeking External Collaborators

• 11 CO2 Capture Program projects $80MM+ in total project value (TRL 3-7)
• FLECCS: Dynamic, Intensified NGCC + CCS - RTI
• ACT: Sustainable OPEration of post-combustion Capture plants (SCOPE) – SINTEF
• ACT Alternate: Capture Operation with Generic Engineering for Net-zero Targets (COGENT) – U. Sheffield 
• Computational efforts limited to CCS and related improvements

• Sequential Design of Experiments for lab-, bench-, or pilot-testing
• Improves model while optimizing lab- or pilot-scale experimental data generation – can save years off of pilot test schedule

• NCCC and TCM MEA pilot models accurate on CO2 Capture percentage within 3-6% with 95% confidence

• Process Optimization
• Rigorously ensures proper balance of cost and performance.  Minimize captured cost of 1. PNNL CO2BOL Process (>10% improvement over 

baseline), 2. Advanced Solvent Flash Stripper Process (optimization performed for multiple solvents)

• Process Intensification/Equipment Design
• Intensified solvent absorber design can improve capture rates by >10%

• Machine Learning
• Increased speed of CFD based hydrodynamic simulations by 4000x for 13-22% accuracy  (or 14x with better accuracy)

• Computational Toolset Maintenance
• Regular software updates and revision management – open source
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Capture Support for CCSI2
Capture Funding Remains Healthy
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Complete CCSI Toolset Publically Available
github.com/CCSI-Toolset

Main website: 
https://www.acceleratecarboncapture.org/

Support/Contact Us email: 
ccsi-support@acceleratecarboncapture.org

FOQUS User Documentation: 
https://foqus.readthedocs.io

YouTube Channel - tutorials: 
https://www.youtube.com/channel/UCBVjFnxrs
WpNlcnDvh0_GzQ/

FOQUS GitHub repo - development: 
https://github.com/CCSI-Toolset/FOQUS

https://www.acceleratecarboncapture.org/
mailto:ccsi-support@acceleratecarboncapture.org
https://foqus.readthedocs.io/
https://www.youtube.com/channel/UCBVjFnxrsWpNlcnDvh0_GzQ/
https://github.com/CCSI-Toolset/FOQUS
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CCSI2 FOQUS Framework

- Interface connecting commercial and open source modeling platforms (Aspen, gPROMS, Python, Pyomo, Excel).  Uses your models.

- Propagates uncertainty through modeling hierarchy.  Data visualization, parameter screening.

- Simulation based optimization of modeling ensemble.

- Optimization of modeling ensemble incorporating parameter-based uncertainty.

- Sequential Design of Experiments (SDoE) maximize learning from experimentation. Uniform and non-uniform space filling.  Ordering. 

- Surrogate modeling capabilities to reduce computational burden of simulation-based engineering.  Now coupled with optimization.
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For More Information: CCSI2 Presentations Today

Detailed Presentation Today Tuesday, August 17th 2:40PM Eastern: 

“Sequential Design of Experiments (SDoE) for Scaling Up Carbon Capture Technologies”
Abby Nachtsheim

Go here: https://github.com/CCSI-Toolset/FOQUS

Detailed Presentation Today Tuesday, August 17th 3:15PM Eastern: 

“Framework for Optimization and Quantification of Uncertainty and Surrogates (FOQUS) 
Capabilities and Applications”

Anuja Deshpande

https://github.com/CCSI-Toolset/FOQUS
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CCSI2 Offers Services to CCUS Stakeholders

• Services in Equipment/Process Modeling, Optimization and Control Frameworks
• No need to recreate or re-code any simulations – works with your models
• Sequential Design of Experiments to maximize the value of experimental data
• Fundamental characterization of material, device and system
• Solvent, sorbent, membrane modeling frameworks for CCS validated with multi-scale 

data
• Steady state and dynamic modeling
• Parametric uncertainty quantification
• Optimization (under uncertainty) of process configuration and operation
• Advanced process control
• Machine learning for surrogate model development, black box optimization
• Neural networks for CFD model reduction
• Unifying Framework for Optimization and Quantification of Uncertainty and Surrogates 

(FOQUS)

• Works with existing and 
commercial modeling 
platforms

• Requires minimal/no re-
coding
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Collaborating with CCSI2
Ask Us – How to Help Accelerate and De-Risk CCS R&D
• External Funding Opportunities

• Partner on eligible FOAs: e.g. FLECCS, ACT, etc.
• Broad PSE modeling, optimization, CFD capabilities available at NETL
• Complementary expertise provided by CCSI2 lab/university consortium, as needed
• Approval must be granted by NETL Program Management
• Proposal process coordinated through NETL Partnerships program
• Agreements for IP protection coordinated by NETL partnerships program

• Provide Computational Services to Capture Program Stakeholders
• As part of Capture funded project, or other as desired by stakeholder
• Approval must be granted by NETL and HQ Program management
• CRADA agreement usually executed to protect exchanged/created IP

• Expert Application of CCSI2 Framework for Optimization and Quantification of Uncertainty and Surrogates 
(FOQUS)



For more information
https://www.acceleratecarboncapture.org/

michael.matuszewski@netl.doe.gov

https://www.acceleratecarboncapture.org/
mailto:Michael.Matuszewski@netl.doe.gov
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