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As part of the technology mix for Net Zero:

“Carbon capture and storage (CCS) in industry, with bioenergy (for 
GHG removal from the atmosphere), and very likely for hydrogen 
and electricity production. CCS is a necessity not an option. The 
scenarios involve aggregate annual capture and storage of 75-175 
MtCO

2
 in 2050, which would require a major CO

2
 transport and 

storage infrastructure servicing at least five clusters and with 
some CO

2
 transported by ships or heavy goods vehicles.”

“Taken together, [this mix of technologies] would reduce UK 
emissions by 95-96% from 1990 to 2050.  Tackling the remaining 
4-5% would require some use of options that currently appear 
more speculative. That could involve greater shifts in diet and 
land use alongside more limited aviation demand growth, a large 
contribution from emerging technologies to remove CO₂ from
the atmosphere (e.g. 'direct air capture'), or successful 
development of a major supply of carbon neutral synthetic fuels 
(e.g. produced from algae or renewable power).”

https://www.theccc.org.uk/publication/net-zero-the-uks-contribution-to-stopping-global-warming/

Committee on Climate Change Net 
Zero report, May 2019

https://www.theccc.org.uk/publication/net-zero-the-uks-contribution-to-stopping-global-warming/


14. We will work to accelerate the development 
and commercialization of Carbon Capture and 
Storage technology

The Gleneagles Communiqué
CCS first gets major political attention



http://www.ccsassociation.org.uk/docs/2007/Monday%201415%20-%2
0Jane%20Paxman.pdf

FEED announced 30 June 2005, 
Demonstrate CCS quickly for G8 initiative

• Pre-combustion capture 
on natural gas, 
separate from existing 
plant (low risk but 
uneconomic)

• No clear funding 
mechanism except 
carbon price

• Design completed but 
project ended mid 2007

http://www.ccsassociation.org.uk/docs/2007/Monday%201415%20-%20Jane%20Paxman.pdf
http://www.ccsassociation.org.uk/docs/2007/Monday%201415%20-%20Jane%20Paxman.pdf


Kingsnorth Carbon 
Dioxide Capture and 
Storage Demonstration 
Project, Key Knowledge 
Reference Book
February 2011

But new Kingsnorth 
power plant plans 
shelved, 7 October 
2009

E.ON withdraws 
Kingsnorth from 
Competition, 20 
October 2010



Final Phase 2 Project – Retrofit to the existing Longannet Sub-Critical Plant
Cancellation announced 19 October 2011

UK Carbon Capture and Storage Demonstration Competition SP-SP 6.0 - RT015 FEED Close Out Report, April 2011, ScottishPower CCS Consortium

Approx 300MW out of 2.4GW



DECC – The Energy Act 2010

The Queen’s Speech on November 18, 2009 included Energy Bill with funding for CCS. 

Passed with cross-party support just in time before the 2010 General Election. 

The Act introduced a new levy of up to £11bn on electricity to fund all types of power station CCS 
demonstration projects.

But plans for all new coal power stations by utility companies were abandoned as a result of the recession.



• New standalone power plant at the existing Drax Power Station site near Selby,
• State-of-the-art coal-fired power plant with the potential to co-fire biomass.
• 426MWe (gross) oxyfuel power and carbon capture and storage
• 90% of all CO2 emissions captured 
• Capturing approximately 2 million tonnes of CO2 per year
• Anchor project for Yorkshire CO2 transportation and storage network http://www.whiteroseccs.co.uk

http://www.whiteroseccs.co.uk/


http://www.shell.co.uk/gbr/environment-society/environment-tpkg/peterhead-ccs-project.html
https://www.pressandjournal.co.uk/fp/news/north-east/peterhead/534697/milestone-plans-for-revolutionary-peterhead-energy-project-revealed/ 

Peterhead CCS Project
Shell UK Limited and SSE
Post-combustion capture on one of three existing GT units
Approximately 400MW equivalent  capacity
and 1MtCO

2
/yr

http://www.shell.co.uk/gbr/environment-society/environment-tpkg/peterhead-ccs-project.html
https://www.pressandjournal.co.uk/fp/news/north-east/peterhead/534697/milestone-plans-for-revolutionary-peterhead-energy-project-revealed/


PM outlines his Ten Point Plan for a Green Industrial Revolution for 250,000 jobs
https://www.gov.uk/government/news/pm-outlines-his-ten-point-plan-for-a-green-industrial-revolution-for-250000-jobs 

18 November 2020, Prime Minister's Office, 10 Downing Street 

The Prime Minister today sets out his ambitious ten point plan for a green industrial revolution ……

2. Hydrogen: Working with industry aiming to generate 5GW of low carbon hydrogen production capacity by 
2030 for industry, transport, power and homes, and aiming to develop the first town heated entirely by 
hydrogen by the end of the decade.

8. Carbon capture: Becoming a world-leader in technology to capture and store harmful emissions away from the 
atmosphere, with a target to remove 10MT of carbon dioxide by 2030, equivalent to all emissions of the 
industrial Humber today.

To deliver on six points of the plan, the Prime Minister has announced new investment, including:

Carbon capture: To revitalise the birthplaces of the first industrial revolution, the UK will be at the global 
forefront of carbon capture, usage and storage technology, benefiting regions with industries that are 
particularly difficult to decarbonise.

An extra £200 million of new funding to create two carbon capture clusters by the mid-2020s, with another two 
set to be created by 2030. This increased the total invested to £1 bn, helping to support 50,000 jobs, potentially 
in areas such as the Humber, Teesside, Merseyside, Grangemouth and Port Talbot. 

https://www.gov.uk/government/news/pm-outlines-his-ten-point-plan-for-a-green-industrial-revolution-for-250000-jobs


World 1st: SaskPower, SK, Canada, 2014: Boundary Dam Unit 3 was rebuilt with PCC
Fully-integrated PCC system designed to ~ 1MtCO

2
/yr, opened October 2014, 4 MtCO

2
 reached March 2021

Preston (2015) Integrated Carbon Capture and Storage Project at Saskpower’s Boundary Dam Power Station, IEAGHG Report 2015-06. https://ieaghg.org/docs/General_Docs/Reports/2015-06.pdf

https://ieaghg.org/docs/General_Docs/Reports/2015-06.pdf


Shell – technology pathways  for  CCS on natural gas power systems

9. Peterhead

🗹

4. ZeroGen

🗹

5. Longannet

🗹

8. Quest

🗹

2. 
Barendrecht

🗹

7. TCM

🗹

6. Gorgon

🗹

3. Draugen

🗹

OCAP

🗹

1. OCAP

Late 2015

USEA Workshop

Washington 
April 22, 2014

Dr. Wilfried Maas

General Manager Technology, 
Carbon Capture 
demonstration projects  
Royal Dutch Shell Projects & 
Technology



Maasvlakte CCS Project / ROAD
Capture: 250 MW; post-combustion; Storage: Offshore hydrocarbons field; Annual CO

2
 captured and stored: 1.1m tons

http://ec.europa.eu/energy/
eepr/projects/files/carbon-c
apture-and-storage/rotterda
m_en.pdf 

ROAD (2019), ROAD 
Project – Close out report. 
https://www.globalccsins
titute.com/resources/pub
lications-reports-research
/road-project-close-out-re
port/

http://ec.europa.eu/energy/eepr/projects/files/carbon-capture-and-storage/rotterdam_en.pdf
http://ec.europa.eu/energy/eepr/projects/files/carbon-capture-and-storage/rotterdam_en.pdf
http://ec.europa.eu/energy/eepr/projects/files/carbon-capture-and-storage/rotterdam_en.pdf
http://ec.europa.eu/energy/eepr/projects/files/carbon-capture-and-storage/rotterdam_en.pdf
https://www.globalccsinstitute.com/resources/publications-reports-research/road-project-close-out-report/
https://www.globalccsinstitute.com/resources/publications-reports-research/road-project-close-out-report/
https://www.globalccsinstitute.com/resources/publications-reports-research/road-project-close-out-report/
https://www.globalccsinstitute.com/resources/publications-reports-research/road-project-close-out-report/
https://www.globalccsinstitute.com/resources/publications-reports-research/road-project-close-out-report/


DOE CCUS Demonstration Projects

CCPI 

FutureGen

ICCS (Area I)

Hydrogen Energy 
California

IGCC with EOR
$408 Million - DOE
$4.0 Billion - Total

Summit Texas Clean 
Energy

IGCC with EOR
$450 Million - DOE
$1.7 Billion - Total

NRG Energy
Post Combustion with CO2 

Capture with EOR
$167 Million – DOE
$339 Million - Total

Air Products
CO2 Capture from Steam 

Methane Reformers with EOR
$284 Million - DOE 
$431 Million - Total 

Leucadia
CO2 Capture from 

Methanol  with EOR
$261 Million - DOE 
$436 Million - Total 

Archer Daniels Midland
CO2 Capture from Ethanol w/ saline 

storage  
$141 Million - DOE 
$208 Million - Total 

FutureGen 2.0
Oxy-combustion with CO2 

capture
 and saline storage
$1.0 Billion - DOE
$1.3 Billion - Total  

Southern Company Services
IGCC-Transport Gasifier  w/CO2 

pipeline
$270 Million - DOE
$2.67 Billion - Total

Focus – Large-scale commercial demonstration of CCUS integrated with 
coal power generation and industrial sources. 

Mark Ackiewicz

Director, Division 
of CCS Research
U.S. Department 
of Energy

April 22, 2014

Workshop on Technology 
Pathways Forward for CCS 
on Natural Gas Power 
Systems, USEA
Washington



Nov 2014-Completed goal of injecting and storing 1,000,000 tons of CO
2 

in a saline aquifer.



Air Products Port Arthur steam reformer plant, Unit 1. 
The vacuum swing adsorption (VSA) unit for CO

2
 capture is in the upper left of the photograph.

Photo: Courtesy of Air Products

Air Products Port Arthur CO
2
 Project

Started April 2013, 6 million tonnes captured to date
• Supplies 56,000 Nm3/h CO2 compressed and purified CO2 for injection into TX oilfields for enhanced oil 
recovery (EOR)
• Retrofit of 2 SMRs located in the middle of Valero refinery
https://ieaghg.org/publications/technical-reports/reports-list/9-technical-reports/956-2018-05-the-ccs-project-at-air-products-port-arthur-hydrogen-production-facility 

https://www.airproducts.com/company/innovation/carbon-capture
https://ieaghg.org/publications/technical-reports/reports-list/9-technical-reports/956-2018-05-the-ccs-project-at-air-products-port-arthur-hydrogen-production-facility


World 2nd: Petra Nova is a joint venture between 
NRG Energy and JX Nippon Oil & Gas

• Designed to capture ~1.6 MtCO
2
/yr from NRG Energy's WA Parish generating station southwest of Houston, TX

• Became operational in early January 2017 -  and shut down in mid 2020 



Sleipner, aquifer storage for 1Mt/yr CO
2
 

www.statoil.com, 2002

separated from natural gas



https://ukccsrc.ac.uk/o
pen-access-carbon-cap
ture-and-storage-at-ka
rsto-norway/ 

https://ukccsrc.ac.uk/open-access-carbon-capture-and-storage-at-karsto-norway/
https://ukccsrc.ac.uk/open-access-carbon-capture-and-storage-at-karsto-norway/
https://ukccsrc.ac.uk/open-access-carbon-capture-and-storage-at-karsto-norway/
https://ukccsrc.ac.uk/open-access-carbon-capture-and-storage-at-karsto-norway/


https://www.cslforum.org/csl
f/sites/default/files/documen
ts/alkhobar2011/CO2StoreP
rojectSleipnerandSn%BFvit
Projects_Session3.pdf 

https://www.cslforum.org/cslf/sites/default/files/documents/alkhobar2011/CO2StoreProjectSleipnerandSn%BFvitProjects_Session3.pdf
https://www.cslforum.org/cslf/sites/default/files/documents/alkhobar2011/CO2StoreProjectSleipnerandSn%BFvitProjects_Session3.pdf
https://www.cslforum.org/cslf/sites/default/files/documents/alkhobar2011/CO2StoreProjectSleipnerandSn%BFvitProjects_Session3.pdf
https://www.cslforum.org/cslf/sites/default/files/documents/alkhobar2011/CO2StoreProjectSleipnerandSn%BFvitProjects_Session3.pdf
https://www.cslforum.org/cslf/sites/default/files/documents/alkhobar2011/CO2StoreProjectSleipnerandSn%BFvitProjects_Session3.pdf


Norway PCC: Retrofit to cement plant

• Uses residual heat to capture 
approximately 400 ktCO

2
/yr, 50% of the 

emissions at Norcem’s Brevik cement 
plant

• PCC with Aker amine solvent

• Core of Norway’s ‘Longship’ CCS 
programme

https://www.norcem.no/en/CCS ; https://ccsnorway.com/ 

For more plant details see https://ccsnorway.com/wp-content/uploads/sites/6/2020/07/NC03-NOCE-A-RA-0009-Redacted-FEED-Study-DG3-Report-Rev01-1.pdf 

https://www.norcem.no/en/CCS
https://ccsnorway.com/
https://ccsnorway.com/wp-content/uploads/sites/6/2020/07/NC03-NOCE-A-RA-0009-Redacted-FEED-Study-DG3-Report-Rev01-1.pdf


Katowice Airport, COP24, December 2018


