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Abstract 

As post-combustion capture projects move towards deployment, the U.S. Department of Energy (DOE) has been sponsoring front-

end engineering design (FEED) studies for retrofitting existing power generating units with post-combustion capture. FEED studies 

are typically completed prior to final investment decisions; during the FEED phase of project development the project is thoroughly 

planned, and technical requirements and costs are examined in detail. FEED study reports, made publicly available after DOE-

sponsored project completion, contain valuable learnings and detailed project-specific system design, performance, and cost data. 

The National Energy Technology Laboratory (NETL) has previously reported on learnings that emerge when examining FEED 

studies in aggregate. [1] This prior work specifically focused on reporting insights that arise from a qualitative comparison of 

design choices and performance and cost impacts across FEED studies. 

Direct quantitative comparison of performance and cost data across FEED studies is generally inadvisable. Different site-specific 

constraints and impacts, project team-specific methodologies and philosophies, and external impacts, such as market variability 

and supply chains, are imbedded in the data. Attribution of performance and/or cost discrepancies across projects to specific factors 

is therefore challenging. Techno-economic analysis (TEA) is the recommended analysis tool for quantitative comparative 

examination of the impact of specific project and design assumptions on performance and cost. TEAs are completed on a 

standardized basis allowing isolation of specific factors and the quantitative analysis of the impact of those specific factors. NETL 

has developed highly cited and widely leveraged post-combustion capture models for TEA. [2] TEAs, however, typically do not 

account for certain real-world project considerations and report performance and cost on a hypothetical basis. 

NETL has devised a methodology for normalizing FEED study metrics of interest and allowing cautious quantitative comparison 

across FEED studies. This presentation introduces the novel quantitative comparison methodology and presents results from 

utilizing this methodology to examine data presented in nine recent FEED study reports. Figure 1 summarizes the FEED studies 

examined in the work. The impacts of certain design decisions on performance and cost metrics of interest are probed and elucidated 

through statistical analysis. The quantitative methodology developed for the examination of FEED study performance and cost also 

allows comparison of real-world performance and costs against NETL TEA model predicted performance and cost. Learnings from 

examining NETL model predicted performance and cost versus real world reported values are highlighted. These learnings provide 

insight into NETL TEA model uncertainty and highlight opportunities for further model development and follow on work.   
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Figure 1: Summary of examined FEED studies 
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Disclaimer 

This abstract was prepared as an account of work sponsored by an agency of the United States Government. Neither the United 

States Government nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or assumes any 

legal liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process 

disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific commercial product, 

process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, 

recommendation, or favoring by the United States Government or any agency thereof. The views and opinions of authors expressed 

herein do not necessarily state or reflect those of the United States Government or any agency thereof. 
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