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Agenda

• What is CCUS?
❑ Carbon Dioxide Removal (CDR) vs. Point Source Carbon Capture (PSC)

❑ Pre- and Post- Combustion

❑ Carbon storage

• DOE Realignment
❑ Fossil Energy and Carbon Management (FECM), Office for Clean Energy Demonstrations (OCED)

• Infrastructure Bill
❑ Carbon managements provisions.. CCS Demos, DAC Hubs, Carbon Capture Large Pilots, CO2 Transportation 

FEEDs, Carbon Storage

• FECM Carbon Capture Program
❑ Program structure; technical approach; industrial, power, DAC

Administration’s goals:

✓ 50% emissions reduction by 2030 

✓ Carbon emissions-free power sector by 2035

✓ Net zero emissions economy by no later than 2050



Carbon Dioxide Removal vs Carbon Reducing

fecm.energy.gov



Carbon Negative vs. Carbon Reducing

Develop PSC / CDR technologies for a wide range of feed conditions



What is CCUS? Carbon Capture, Utilization, Storage
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https://www.iea.org/reports/about-ccus

Applications: 
Ethanol, natural gas 
processing, ammonia,  
power generation (natural 
gas/coal), Hard-to-Abate 
industries (cement, steel), 
Biomass (BECCS/BiCRS), 
Hydrogen production w/ 
CCS
Direct Air Capture (DAC)

Applications: 
Synthetic fuels and  
chemicals, CO2-stored 
in cements or building 
materials, Enhanced 
Oil Recovery (EOR)

Geologic Carbon 
Sequestration 
(onshore/offshore)

energy.gov/fecm



• Coal or natural gas (NG) is burned in air to make heat
• CO2 is captured from flue gas after combustion

Point Source Carbon Capture.. Post Combustion

CO2



• Carbon is reacted with water to make synthesis gas (syngas)

• CO2 is captured from the shifted syngas before combustion

CO2

Point Source Carbon Capture.. Pre Combustion



Carbon Dioxide Removal.. Direct Air Capture (DAC)

• Removes CO2 from air

• Low CO2 concentration increases energy requirement for separation



Membranes

Solvents Sorbents

Approaches to Carbon Capture
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MHI: KM-CDR Process  

Solvent-Based Carbon Capture

https://www.netl.doe.gov/sites/default/files/netl-file/FE0003311.pdf

https://www.netl.doe.gov/sites/default/files/netl-file/FE0003311.pdf


MTR: Membrane Process 

Membrane-Based Carbon Capture

MTR Small Pilot
at National Carbon Capture Center



Svante: Sorbent Process 

Sorbent-Based Carbon Capture

TDA: Sorbent Process 



Geologic Carbon storage: What keeps CO2

safely stored underground?

Caprock
Shale as seal

1000’s of ft beneath surface –
at these depths, supercritical 
CO2 is stored in 
porous sandstones



Rapid CCUS and CDR Industry Growth Needed for Achieving U.S. 
Decarbonization Goals

energy.gov/fecm
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Biden Administration
Executive Order 14008
Tackling the Climate Crisis 

at Home and Abroad

50-52 percent 
reduction in economy-
wide net greenhouse 
gas pollution in 2030 

from 2005 levels

Net-zero 
emissions from 
the power 
sector by 2035 

Net-zero emission 
economy 
by 2050 

65 million MT/year 250 million MT/year 450 million MT/yearInjectivity

Commercial 
Storage Potential

2,000 million MT 7,500 million MT 13,500 million MT

5 million metric tons 
(MT)/year

250 million metric 
tons (MT)

VALIDATION

External
Metrics and Goals

2025

CCUS 10X by 2030 Cumulatively sequester 

350-1000 GT by 2050

MIDCENTURY

2050. . . 

. . . > 1 billion MT/year

> 30 billion MT



CO2 Transport Infrastructure: 

energy.gov/fe 15

Today 2030

Modeling from Princeton’s Net-Zero America Study (2020)

11,000+ miles of pipelines5,000 miles of pipelines
13,000+ miles of trunk pipelines
52,000+ miles of spur pipelines

NPC: Meeting the Dual Challenge (2019) Modeling from Princeton’s Net-Zero America Study (2020)

2050

The build out of CO2 transport infrastructure enables CCUS and CDR industry growth 
and meeting midcentury decarbonization goals. 
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Inspector General
Secretary

Deputy Secretary
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Under Secretary 
for Nuclear 

Security

Administrator, 
National Nuclear 

Security 
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(S5)
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for Science and 

Innovation
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Secretary / Deputy Secretary

U.S. Energy 
Information 
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Advanced Research 
Projects Agency-
Energy (ARPA-E)

Office of the Assistant 
Secretary for 

International Affairs 
(IA) 

Assistant Secretary 
for Congressional & 
Intergovernmental 

Affairs (CI)

Office of Enterprise 
Assessments (EA)

Office of Public Affairs 
(PA)

Office of the General 
Counsel (GC)
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Office of Chief 
Information Officer 

(IM)

Office of 
Management (MA)

Office of Small and 
Disadvantaged 

Business Utilization 
(OSDBU)

Office of Intelligence 
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(IN)

Office of Economic 
Impact & Diversity 

(ED)

Office of Legacy 
Management (LM)

Office of Hearings & 
Appeals (HG)

Office of the Assistant 
Secretary for 

Environmental 
Management

Under Secretary 
for Infrastructure

S3

Office of Project 
Management 
Oversight and 

Assessments (PM)

Associate Under 
Secretary for 

Environment, Health, 
Safety Security (AU)

Office of Policy 
(OP)

Office of Technology 
Transitions (OTT)

S4: The innovation 
engine. Driving 

research and 
development of 

energy technologies, 
with connected 

demonstration and 
deployment activities.

S3: Partnering with 
S4 to advance clean 
energy and climate 
change 
technologies 
through large-scale 
demonstration 
projects and 
deployment 
activities.

Federal Energy Regulatory Commission

Moving the nation forward to combat climate change and 
power equitable economic growth and job creation

Legend Moved to S1

Grid Infrastructure

State and Community 
Energy Programs

Clean Energy 
Demonstrations

Loan Programs

Indian Energy Policy 
and Programs

Manufacturing and 
Energy Supply Chains

Federal Energy 
Management

CESER

Crosscutting Coordination

Business Operations

Energy Efficiency and 
Renewable Energy

Fossil Energy and 
Carbon Management

Office of Electricity

Nuclear Energy

Arctic EnergyAI Technology Office

Office of Science

Bonneville Power 
Administration

Southeastern Power 
Administration

Southwestern Power 
Administration

Western Area Power 
Administration

Realigned DOE

fecm.energy.gov 17

Moves from S4 New Office



Fossil Energy and Carbon Management (FECM)

Office of Fossil Energy and Carbon Management

DOE-FE is now DOE-FECM 

New name for our office reflects our new vision

• President Biden’s goals:

o 50% emissions reduction by 2030 

o CO2 emissions-free power sector by 2035

o Net zero emissions economy by no later than 
2050

fecm.energy.gov 18



FECM Mission: Deep Decarbonization
Minimize environmental and climate impacts of fossil fuels from extraction to use

19Address hardest-to-decarbonize applications 

in the electricity and industrial sectors



energy.gov/fecm 20

https://www.energy.gov/fecm/strategic-vision-role-fecm-achieving-net-zero-greenhouse-gas-emissions

FECM Strategic Vision
Released April 5, 2022



Integrated Carbon Management Approach

https://www.energy.gov/fecm/interactive-diagram-carbon-management-provisions

https://www.energy.gov/fecm/interactive-diagram-carbon-management-provisions


22fecm.energy.gov

Office of Clean Energy Demonstrations (OCED)

OCED established December 2021

• Builds on existing DOE investments in clean energy 

research and development 

• Increases DOE’s partnership with industry leaders

OCED Projects Areas:

• Clean hydrogen 

• Carbon capture

• Grid-scale energy storage

• Small modular reactors and 

more

DOE Will Oversee $20 Billion Federal Investment to Stand 
Up Clean Energy Projects Across the U.S. to Reach 
President Biden’s Net-Zero Goals 

DOE Establishes New Office of Clean Energy Demonstrations Under the Bipartisan Infrastructure Law | 
Department of Energy

https://www.energy.gov/articles/doe-establishes-new-office-clean-energy-demonstrations-under-bipartisan-infrastructure-law
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Bipartisan Infrastructure Law
$10+ billion in new carbon management funding over 5 years through the Infrastructure 

Investment and Jobs Act (Bipartisan Infrastructure Law). 

fecm.energy.gov

Carbon Dioxide Removal - Direct Air Capture
Regional Direct Air Capture Hubs: $3.5 billion
DAC Technology Prize Competition: $115 million

Front-End Engineering Design Studies
Carbon Capture Technology Program: $100 million

Carbon Dioxide Utilization and Storage
Carbon Storage Validation and Testing: $2.5 billion
Carbon Utilization Program: $310 million

24

Carbon Capture Demonstrations and Large Pilots
Carbon Capture Demonstrations: $2.5 billion
Carbon Capture Technology Program: $950 million
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Inflation Reduction Act

energy.gov/fecm

$369B for Clean Energy and Climate Provisions
For Carbon Management: Enhanced 45Q

• Direct Pay Option
• Broadens Qualifying Facilities: Capture Thresholds
• Extends Commence Construction Date to 2033
• Increases 45Q Credit Values ($35/$50 previously)

$60/metric ton for point source capture and utilization
$85/metric ton for point source capture and carbon 
storage in saline formations

• $130/metric ton for Direct Air Capture and utilization
• $180/metric ton for DAC and Saline Geologic Storage

Text - H.R.5376 - 117th Congress (2021-2022): Inflation Reduction Act of 2022 | 
Congress.gov | Library of Congress

https://www.congress.gov/bill/117th-congress/house-bill/5376/text?q=%7B%22search%22%3A%5B%22inflation+reduction+act%22%2C%22inflation%22%2C%22reduction%22%2C%22act%22%5D%7D&r=1&s=2


Carbon Capture Demonstrations –
Key Provisions
Demonstration projects (16 962(b)(2)(C) of the Energy Policy Act of 2005 (42 U.S.C. 17 16292(b)(2)(C))

• Establish a demonstration program through a competitive, merit-reviewed process, 
• Enter into cooperative agreements for demonstration projects to demonstrate the 

construction and operation of 6 facilities to capture carbon dioxide from coal electric 
generation facilities (2 projects), natural gas electric generation facilities (2 projects), and 
industrial facilities (2 projects).

Each demonstration project shall be designed to further the development, deployment, and 
commercialization of technologies to capture and sequester carbon dioxide emissions from new 
and existing coal electric generation facilities, natural gas electric generation facilities, and 
industrial facilities;

$2.5B

fecm.energy.gov

https://uscode.house.gov/view.xhtml?hl=false&edition=prelim&req=granuleid%3AUSC-prelim-title42-
section16292&num=0&saved=%7CKHRpdGxlOjQyIHNlY3Rpb246MTYyOTMgZWRpdGlvbjpwcmVsaW0p%7C%7C%7C0%7Cfalse%7Cprelim



Funding Notice: Bipartisan Infrastructure Law: Carbon Capture Demonstration Projects Program | Department of Energy

https://www.energy.gov/fecm/funding-notice-bipartisan-infrastructure-law-carbon-capture-demonstration-projects-program


Bipartisan Infrastructure Law: 
CO2 Transport Front-End Engineering Design (FEED) Studies

energy.gov/fe 28

Objective:
• $100 million, $20M/year for FY22-26 
• Supporting front-end engineering design 

(FEED) studies to enable new carbon 
transport buildout or repurposing of 
existing infrastructure to CO2 use 

• Successful FEED studies can apply for DOE 
Loan Program Office (LPO)’s loan 
guarantees or future growth grants (CIFIA)

• Carbon transport can include pipeline, 
barge, ship, rail, and truck transport

Estimated funding opportunity release:
• In development, Fall 2022

Great Plains Institute (GPI) has identified potential CCUS hubs and clusters 
by mapping carbon capture retrofit opportunities across the United States.



Funding Notice: Bipartisan Infrastructure Law: Carbon Capture Technology Program, Front-End Engineering Design for Carbon Dioxide (CO2) Transport | Department of Energy

https://www.energy.gov/fecm/funding-notice-bipartisan-infrastructure-law-carbon-capture-technology-program-front-end


DE-FOA-00DE-FOA-000272902729

Carbon Storage Assurance Facility Enterprise (CarbonSAFE)

BIL 40305—Storage 

Validation and Testing

$2.5 billion over 5 years

New or Expanded large-
scale commercialization 
carbon sequestration 
facilities

50 MMT Hubs and Large-

Scale Storage

20-40 Facilities

~80-100 Class VI Wells

https://www.fedconnect.net/FedConnect/default.aspx?ReturnUrl=%2ffedconnect%3fdoc%3dDE-FOA-0002729%26agency%3dDOE&doc=DE-FOA-0002729&agency=DOE


Funding Notice: Carbon Storage Validation and Testing | Department of Energy

https://www.energy.gov/fecm/funding-notice-carbon-storage-validation-and-testing


Regional DAC Hubs

Direct Air Capture Hubs 
SEC. 40308. CARBON REMOVAL; Amended Section 969D of the Energy Policy Act of 2005 (42 U.S.C. 16298d)

HUB DEFINITION: 
a network of direct air capture projects, potential carbon dioxide utilization offtakers, 
connective carbon dioxide transport infrastructure, subsurface resources, and sequestration 
infrastructure located within a region.

FY 22 – FY 26: $700M / yr.

$3.5 B Each of the 4 regional direct air capture hubs developed shall be a regional direct air capture 
hub that has the capacity to capture and sequester, utilize, or sequester and utilize at least 
1,000,000 metric tons of carbon dioxide from the atmosphere annually from a single unit or 
multiple interconnected units.

DAC Hubs– Key Provisions

fecm.energy.gov





Key BIL Sec. 41004(a)

The term “large-scale pilot project” means a pilot project that—
(A) represents the scale of technology development beyond laboratory development and bench scale testing, but not yet advanced to the point 
of being tested under real operational conditions at commercial scale;
(B) represents the scale of technology necessary to gain the operational data needed to understand the technical and performa nce risks of the 
technology before the application of that technology at commercial scale or in commercial -scale demonstration; and
(C) is large enough—

(i) to validate scaling factors; and
(ii) to demonstrate the interaction between major components so that control philosophies for a new process can be developed and 

enable the technology to advance from large-scale pilot project application to commercial-scale demonstration or application.

PROJECTS.—There are authorized to be appropriated to the Secretary to carry out activities under section
7 962(b)(2)(B) of the Energy Policy Act of 2005 (42 U.S.C. 8 16292(b)(2)(B))—

(1) $387,000,000 for fiscal year 2022;
(2) $200,000,000 for fiscal year 2023;
(3) $200,000,000 for fiscal year 2024; and
(4) $150,000,000 for fiscal year 2025.*

Carbon Capture Large Pilots.. Key Provisions 

fecm.energy.gov

https://uscode.house.gov/view.xhtml?hl=false&edition=prelim&req=granuleid%3AUSC-prelim-title42-
section16292&num=0&saved=%7CKHRpdGxlOjQyIHNlY3Rpb246MTYyOTMgZWRpdGlvbjpwcmVsaW0p%7C%7C%7C0%7Cfalse%7Cprelim



Carbon Matchmaker

Carbon Matchmaker will:

✓ Enable a teaming mechanism to support 
geographically diverse CCUS/CDR projects across 
the United States.

✓ Increase awareness and facilitate development of 
regional carbon management hubs, including 
alongside hydrogen hub development where 
relevant.

✓ Provide community, industry, and technology 
development stakeholders domestically and 
internationally with carbon dioxide supply and 
demand maps for current and planned projects.

✓ Highlight past and currently funded DOE carbon 
management projects in a geospatial map.

https://www.energy.gov/fecm/carbon-matchmaker

https://www.energy.gov/fecm/carbon-matchmaker
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• Mission
• Develop cost-effective point source capture throughout the power-

generation and industrial sectors and CDR technologies 

• Ensure the U.S. will continue to have access to safe, reliable, & affordable 

low-carbon energy generation

• Drivers/Challenges
• Reduce carbon capture CAPEX/OPEX under a wide range of feed 

conditions and high capture efficiencies

• Demonstrate first-of-a-kind carbon capture coupled to dedicated and 

reliable carbon storage, that will lead to commercially viable nth-of-a-kind 

opportunities for widescale deployment 

• Goal & Metrics
• Support U.S goal to achieve carbon pollution-free power sector by 2035 

and zero-carbon economy by 2050

Carbon Capture Program…Mission

National Carbon Capture Center
Photo Source: Southern Company Services

DOE’s Carbon Capture performance 
goals for coal-fired power plants 

fecm.energy.gov



Carbon Capture Program…Evolution

Reduce cost and risk to enable wider, strategic commercial deployment



Point Source Carbon Capture.. Program Structure



https://netl.doe.gov/coal/carbon-capture/ccmap



Point Source Capture & CDR Programs
Active Project Distribution

fecm.energy.gov

https://netl.doe.gov/coal/carbon-capture/ccmap

https://netl.doe.gov/coal/carbon-capture/ccmap


Gen 1 

Gen 2 

Materials
(TRL 2-3)

Structured 
Material Systems /

Components (TRL 3)

Bench Scale / 
Integrated system

(TRL 4)

Field Demo
Integrated System

(TRL 4-5)

Pre- FEED / 
FEED (TRL 6+)

FOA 2188

FY 20 

FOA 2560

FY 22 

FOA 2402

FY 21 

FOA 2402

$8M
FY 21 

FOA 2402

FY 20 

FOA 2614

FY 22 

FOA 2614

FY 22

FECM DAC Technology Development

fecm.energy.gov
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Carbon Capture Program.. Outreach 

fecm.energy.gov



Questions?Questions?

dan.hancu@hq.doe.gov



Current U.S. CCUS Projects and Infrastructure 
CCUS Facilities, Regional and Offshore Partnerships, and Onshore Sedimentary Basins

energy.gov/fecm 45

Montana
Thrust
Belt

Williston

Powder
River

Denver

Forest City

Greater Green River

Paradox

Uintah

San
Joaquin

Michigan

Illinois

Appalachian

Anadarko

Salt 

San
Juan

Western Gulf

Arkoma

Palo Duro

Permian
Colville Ft. Worth

Piceance

Black
Warrior

Ventura
Raton

Wind
River

Bighorn

Los
Angeles

14

34
6

28
7

127

25

26

18

31

32

29
30

11

9

13

10
33

4

2

8

1

5

3

12

35

36
37

15

Sedimentary Basins CCUS Facilities under 
development

Commercial 
CCUS Facilities 

Plains CO2 Reduction
Partnership (PCOR) 

PartnershipCarbon Utilization 
and Storage 

Partnership (CUSP)
Midwest Regional 

Carbon Initiative (MRCI)

SECARB
GOMCARB

Southeast Carbon 
Sequestration 

Partnership 
(SECARB-USA)

16

17

22

23

24

19

20 21

❖ DOE is accelerating CCS 
deployment through
❖ 5 CarbonSAFE projects
❖ 4 Regional Initiatives

❖ Over 5,000 miles of carbon 
transport pipelines today.

❖ 36 facilities have the capacity to 
capture 188 million metric tons 
(MT) a year of anthropogenic CO2.

❖ CarbonSAFE is developing storage 
capacity for over 250 million 
metric tons (MT).  

Data from Global CCS Institute.


