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The U.S. Department of Energy (DOE) is taking steps to reduce carbon dioxide (CO,) emissions
through clean energy innovation, including carbon capture and storage (CCS) research. The DOE
Office of Fossil Energy CCS R&D programs are advancing technologies related to the reliable,
efficient, affordable, and environmentally sound use of fossil fuels that are important to
maintaining national energy security.

Since 1997, DOE’s CCS R&D programs have significantly advanced the CCS knowledge base
through a diverse portfolio of applied research projects. CCS R&D activities are structured to
achieve integrated, commercial scale CCS projects in the 2025-2035 timeframe. The Carbon
Capture program is focused on the development of post-combustion, pre-combustion, and
advanced combustion CO, capture and novel compression technologies for new and existing fossil
fuel-fired power plants and industrial sources with the goal to reduced parasitic energy load and
cost. Post-Combustion research focuses specifically on developments related to second generation
and transformational technologies that capture CO, after the fuel is combusted for new and
existing fossil fuel-fired power plants. The aim is to achieve CO, capture at a cost of electricity
(COE) at least 20% less than state-of-the-art (SOTA) solvent systems (~$40/tonne captured).
Research on pre-combustion capture systems focuses on the development of transformational
technologies that achieve a 30% reduction in the COE relative to SOTA capture technologies such
as Rectisol® and Selexol®. Research on advanced combustion capture systems focuses on
development of technologies such as pressurized oxy-combustion and chemical looping processes,
to achieve $40/tonne CO, capture cost or less.

The Carbon Storage Program is focused on ensuring the safe and permanent storage and/or
utilization of captured CO,. The Storage Program is developing and advancing geologic storage
technologies both onshore and offshore that will significantly improve the effectiveness of CCS by
reducing cost, uncertainty and risk. The technology development and field testing conducted
through this Program will be used to benefit the existing and future fleet of fossil fuel power
generating and industrial facilities by creating tools to increase our understanding of geologic
reservoirs appropriate for CO, storage and the behavior of CO, in the subsurface. The Advanced
Storage R&D component of the Storage Program focuses on analytic studies, laboratory, and pilot-
scale research to develop technologies that can improve wellbore integrity, increase reservoir
storage efficiency, improve management of reservoir pressure, ensure storage permanence,
quantitatively assess risks, and identify and mitigate potential release of CO, in all types of storage
formations. The Infrastructure component focuses on scale-up of CCS and involves field validation
of technology options, including large-volume injection field projects at pre-commercial scale to
confirm system performance and economics. Future research involves commercial-scale
characterization for regionally significant storage locations capable of storing greater than 50
million metric tons of CO, in a saline formation. These projects will lay the foundation for fully
integrated carbon capture and storage demonstrations. Future research will also bring added
focus on offshore CCS.
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