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About the CCSA @ ccsa

* The Carbon Capture and Storage Association is unique in its representation of the entire CCUS value
chain.

e Qur focusis on:

» Advocating for policy developments in UK, EU and internationally towards a long-term
regulatory and incentive framework for CCS

» Raising awareness of CCS as a vital tool in fighting climate change and delivering sustainable
long-term clean growth

» Driving progress on commercial-scale projects

» A technology neutral approach (geological storage and utilisation, capture from industry,
power, hydrogen, bioenergy, direct air capture and different capture technologies)

Find out more at www.ccsassociation.org

© CCSA


http://www.ccsassociation.org/

CCSA Members @ ccsa

CO, Storage Power & Industrial Carbon Capture Developers
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What is the purpose of the ‘CCUS Delivery Plan 2035’? @ ccsa

The report recommends how to best achieve the UK Government’s 2035 CCUS ambition, in order to remain on track for Net Zero by 2050

* The project had two strands:
1. Profiling the recommended build-out rate of CCUS in the UK to reach the government’s 2035 ambition; and
2. Identifying actions required to enable its delivery

* Members, industrial clusters across the UK, and external stakeholders were engaged in a series of workshops to identify the building
blocks for a successful industry and the enabling actions required

UK CCUS storing at least 50 MtCO,/yr by 2035
and exploiting global export opportunities
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Build out rate analysis

Anonymised project data was aggregated from cluster leads to identify current and potential build-out rates

Emissions captured and stored to 2035 by CCSA scenario
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Industry can deliver a pipeline of storage and emitter projects that © ccsa
meets the 2035 ambition

Constrained and additional emitter volumes and store capacity over time — ‘Enabling industry pipeline’ scenario
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Projected Storage requirements for a 50Mt pa 2035 ambition @ ccsa
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Theoretical Storage to Operation —a 10 year journey
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From: Exploration Task Force, 2021. Exploration and appraisal for CO2 storage sites in the UK. www.explorationtaskforce.org.uk
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The role of the Geoscientist in a CCUS project @ ccsa
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The UKCS — Exploring in a mature province
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The UKCS — Exploring in a mature province
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Pressure management — Fault seal integrity @ ccsa
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Pressure management — Regional Stress Regimes
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From: Williams, J.D.O.; Gent, C.M.A.; Fellgett, M.W.; Gamboa, D.. 2018 Impact of in situ stress and fault reactivation on seal integrity in the
East Irish Sea Basin, UK. Marine and Petroleum Geology, 92. 685-696.



Pressure management — Regional Stress Regimes
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Pressure management — Regional Coupled Models @ ccsa
/ \\

L
®

Englurance Closure 40
| (Cldsue 35) /
- \
&Q’\:&Q'
eabed J

\
N

S —— Oulcrop

Closure 36

Seabed Outcrop Closure 40 Closure 39 Closure 36 =

Bunter Sandston »

Total Vertical Depth Below Mean Sea Level (km)

5
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4D Timelapse Seismic - Sleipner

* CO, separated from natural gas from the East
Sleipner Field

e CO, injection into the regional Miocene Utsira
Sandstone Formation

e Shallow marine shelf deposit — with
interbedded thin shale layers

* One ssingle CO, injection well
* Injected 1Mt p.a. since September 1996

e Regular 3D seismic surveys before and during
CO, injection

From He, Manchao & Sousa, Luis & Sousa, Rita & Gomes, Ana & Jr, Euripedes & Zhang, Na. (2011). Risk assessment of CO2 injection processes and storage in carboniferous formations:
a review. Journal of Rock Mechanics and Geotechnical Engineering. 2011. 39-56. 10.3724/SP.J.1235.2011.00039. .
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4D Timelapse Seismic - Sleipner @ ccsa

From Chadwick, R.A., Williams, G.A., Williams, J.D.O. and Noy, D.J., 2012. Measuring pressure performance of a large saline aquifer during industrial-scale CO2 injection: The Utsira
Sand, Norwegian North Sea. International Journal of Greenhouse Gas Control, 10, pp.374-388.



4D Timelapse Seismic - Sleipner @ ccsa
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From Williams, G.A. and Chadwick, R.A., 2021. Influence of reservoir-scale heterogeneities on the growth, evolution and migration of a CO2 plume at the Sleipner Field,
Norwegian North Sea. International Journal of Greenhouse Gas Control, 106, p.103260.



4D Timelapse Seismic - Sleipner @ ccsa
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From Williams, G.A. and Chadwick, R.A., 2021. Influence of reservoir-scale heterogeneities on the growth, evolution and migration of a CO2 plume at the Sleipner Field,
Norwegian North Sea. International Journal of Greenhouse Gas Control, 106, p.103260.



4D Timelapse Seismic - Sleipner @ ccsa
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From Akai, T., Kuriyama, T., Kato, S. and Okabe, H., 2021. Numerical modelling of long-term CO2 storage mechanisms in saline aquifers using the Sleipner benchmark
dataset. International Journal of Greenhouse Gas Control, 110, p.103405.
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CCUS: The role of CCUS in achieving global net zero ambitions @ ccsa

Figure 2.21 = Global CO: capture by source in the NZE
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By 2050, 7.6 Gf of CO: is captured per year from a diverse range of sources. A total of 2.4 Gt
CO: is captured from bioenergy use and DAC, of which 1.9 Gt CO: is permanently stored.
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“CCS is a necessity, not an option” @ ccsa
UK Climate Change Committee, 6" Carbon Budget Advice
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CCUS Technologies @ ccsa

e Capture CO,: use adsorbents to capture CO2 from:
» Power generation
» Industrial activity (cement, refinery, steel etc)
» Hydrogen production
» Bioenergy sources (BECCS) and the air (DACCS)
* Transport CO, via pipeline or ship

* gStore CO, in deep geological formations, e.g. depleted oil
V& gas fields or deep saline formations.

* Use CO, in products, albeit for more limited climate

benefit.
' Permanent CO,
« Store Hydrogen: Hydrogen storage in deep geological Bt
formations
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Thank You

Chris.gent@CCSAssociation.org

WWW.CCcSsassociation.orq
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