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Welcome to Edinburgh

Stuart Haszeldine
Professor Carbon Capture and Storage

 Discovery CO2
» Overturn of Bible flood hypothesis by geology
 Application of radiometric age dates — earth age
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100 years of science site
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As part of the
ceremony, King
George V gives his
permission to use
his name collectively
for the science
laboratories; at 2pm
on the 6th of July
1920, The King’s
Buildings campus
officially comes into
existence.



Chemistry opens 2022 NMNUKCCS

Chemistry opened for
teaching in 1922.

Chemistry will be the
only working
department on
campus; almost seven
years will pass before
it is joined by any other
science facility.

Geology about 1926...

Coal fuelled heating
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https:/ fieefa.org/resources/carbon-capture-crux-lessons-learned

The Carbon Capture Crux

Lessons Learned

CCS in 2022

Executive Summary

Carbon capture and storage (CCS) is a 50-year-old technology with variable results
in capturing and storing carbon dioxide. Project developers have almost always
reused the captured carbon for enhanced oil recovery (EOR), producing oil and gas

and more emissions. Stl ” (0{0) nteSted

Many skeptics

Carbon capture’s role has been rejigged as a climate solution in recent years with its
diverse applications being proposed to decarbonise fossil fuel plants and hard-to-

abate sectors, Inadequate track record

Some widely cited authorities are fuelling
the debate on the role of this technology as
a climate solution, including the

International Energy Agency in both its Is CCS}'CCUS a https://WWW.SCCS. Org U k/neWS'

Energy Technologies Perspectives! report greenwash to extend _ _ _
and Net Zero by 2050 report, e oS eventg/regent news/734-statement
This push has given a platform to assets or a panacea rebUttIng-leefas-report-on-carbon-
polarising views on carbon capture to avert catastrophic Captu re_and_sto rage

utilisation and storage (CCUS) and carbon .
Lo TR s e A T e elimate change



Figure 7: Shute Creek CCUS Lifetime CO; Capture Performance

Captured and sold
for enhanced oil nned Vent:
recovery Vented | =54MT
=47% =50% "1 railed to be sold
EOR: =66MT

Captured and
stored in the

same reservoir

=3%
Source: IEEFA Estimates, ExxonMobil Energy and Carbon Summary Reports 2019, 2020, 2021. -
Energy Procedia.

CCS

CH CENTRE

Under
performance
= lack of
regulation



East Coast industry cluster N IKCC

Gas power CCS, Hydrogen ATR, fertilizer, chemicals, 1OMtC02/yr 3M houses E
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Inject 2026, 17MtCO2/yr, 10 GW Hydrogen, -15% UK emissions



AD and Fermentation CO2 capture @ UKCCS

Ferment RESEARCH CENTRE

Brew
Distill

........
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AD capture energy input

By end 2022 operating a combined capture of 33,000t o
CO2/yr Potential Dispersed capture, local site scale
Target 2030 capture 300,000t CO2 / year 500,000 separates high purity CO2 stream

Use 100,000 t/yr. Remove 200,000t CO2 / year .
All within Scotland. t/yr bio CO2

Removal tonnage eq||' alent to 80.000 acres woodland!
valtonnag Ivalentys 80, fayoodland! www.carboncapturescotland.com
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http://www.carboncapturescotland.com/

UK CO2 storage pathway to 2030 N JKCCS
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Minimum 120 Mt/yr
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have 7-10yr lead times model and integration with emitter business models

Constrained and additional emitter volumes and store capacity over time
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“ UK Gov. capture target (LHS) Unlicensed storage expansion potential (RHS) = Licensed storage (RHS) © CCsA

= Emissions constrained to meet 2030 tech. targets (LHS) = Additional potential emissions (LHS) = Potential domestic shipped CO, (LHS)

Notes: Emitter and storage data based on a mixture of publicly available information and information from projects. The timelines shown are indicative and based on an expedient Track-2 process launching this year, potential for FID in 2024 and operational in 2027.
Licensed store capacity includes all licensed stores for both Track-1 clusters and other clusters. Unlicensed storage includes store volumes where license applications have been submitted, high confidence storage with a licence pending, or where approvals for licence
expansion are required. Capture targets in 2030 and 2035 based on Net Zero Strategy; for 2050 targets refer to CCC targets, showing a range between the Tailwinds' and ‘Widespread Innovation' scenarios

Pathway lead-in advanced planning, to inject 30 Mt CO2 in 2030, plus shipping imports, plus to renew boreholes
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UK Awards first ever CCS licensed areas £oN UK CCS
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14 Junew RESEARCH CENTRE

UK North Sea Transition Authority (NSTA)
awards first competitive licence bidding in
UK waters.

Permissions also needed from The Crown
Estate (Crown Estate Scotland).

Intention to start injecting CO2 2027

Existing 6 licenses expected to help deliver
30MtCO2/yr by 2030 with these new
licenses. Up to 100 CO2 licences needed
for 2050 aim of up to 150MtCO2/yr stored
Net-Zero.

Bidding open for 90 days, closing on
September 13", Judged on finance and
technical information. Ofgem will be
economic regulator for carbon dioxide

UKCCSRC opening 7sept2022 transportation and storage.



To Do
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1) Develop more and faster CCS — oil companies not helping enough
2) How to UK experience to globalize faster
3) Large projects need regulation enforcement

4) UK has large and small projects underway

UKCCSRC opening 7Sept2022
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