
Welcome to the ‘CCUS for Net-Zero’ seminars, 
hosted by UKCCSRC

These sessions are for government employees and UKCCSRC Early Career Researcher (ECR) members exclusively.

Please remain muted and with your camera off during the presentation. If you would like to ask a question or join the 
discussion in the Q&A following the presentation, you can use the chat function, raise your hand or unmute yourself.

Please note: all presentations (not the Q&As) will be recorded as a resource for use on our website. 

The UKCCSRC is supported by the Engineering and Physical Sciences Research Council 
(EPSRC) and part of the UK Research and Innovation (UKRI) Energy programme
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IPCC AR6, WG1 
messages and 
implications

Technology for a better 
society



Press release excerpts- Antonio Guterres

Technology for a better society

• Today’s IPCC Working Group 1 Report is a code red for humanity. The alarm bells are 
deafening, and the evidence is irrefutable: greenhouse gas emissions from fossil fuel 
burning and deforestation are choking our planet and putting billions of people at 
immediate risk. Global heating is affecting every region on Earth, with many of the 
changes becoming irreversible.

• We need immediate action on energy. Without deep carbon pollution cuts now, the 1.5-
degree goal will fall quickly out of reach. This report must sound a death kneel for coal 
and fossil fuels, before they destroy our planet. There must be no new coal plants built 
after 2021. OECD countries must phase out existing coal by 2030, with all others 
following suit by 2040. Countries should also end all new fossil fuel exploration and 
production, and shift fossil fuel subsidies into renewable energy. By 2030, solar and 
wind capacity should quadruple and renewable energy investments should triple to 
maintain a net zero trajectory by mid-century.

• If we combine forces now, we can avert climate catastrophe. But, as today’s report makes 
clear, there is no time for delay and no room for excuses. I count on government leaders 
and all stakeholders to ensure COP26 is a success.
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Norway 

At the beginning of 2021, Norway had a 
total of 5 391 369 inhabitants including 
Svalbard and Jan Mayen. 

The Agreement on the European Economic 
Area (EEA) is the cornerstone of relations 
between Norway and the European Union.

Erna Solberg from the Conservative Party is
Prime Minister running for re-election 13. 
September 2021 after 8 year in charge. She 
is leading a collaboration government with 
the Christian Democratic Party and the 
Liberal Party.

Energy 

Annual electricity production from 
hydropower (136 TWh and wind power 
(13 TWh) 

Export value of Norwegian petroleum, 1971-2020
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An independent, not-for-profit research institute



Vision: Technology for a better society
Expertise from Ocean space to Outer Space



Teknologi for et 
bedre samfunn
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• Energy efficiency

• Carbon capture and storage - CCS

• Hydropower

• Offshore wind

• Bioenergy

• Transmission

• Smart grids

• Hydrogen

• Offshore energy systems

• Zero-emission transport

Strategic focus, SINTEF Energy Research
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CCS on the Norwegian Continental Shelf

Sleipner (1996)

Nearly one million tonnes of 
CO2 per year has been 
separated during processing 
of natural gas from the 
Sleipner Vest field, and stored 
in the Utsira
Since 2019, CO2 from natural 
gas production at the Utgard 
field has also been stored in 
the Utsira formation.

Snøhvit 
(2008)

Separating CO2 from the well 
stream before the gas is 
chilled to produce (LNG). The 
CO2 is transported back to the 
Snøhvit field by pipeline and 
injected into a subsea 
formation. During normal 
operations, up to 700 000 
tonnes of CO2 a year is stored 
here.

From "Offshore CCS-projects in Norway 20 years of experience and 20 million tonnes 
CO2 stored" CCS workshop at ISO/TC 265 plenary meeting – September 10th 2015



A new era for CCS



Longship – A new era for CCS



Previous activites/results 
have contributed to the 
concept/feasibilty/FEED 

studies 

Direct support (also in 
related direct industry

projects)

R&D on areas identified 
as promising 

improvements for the 
next (early) projects

How does NCCS contribute to the
Norwegian Full-scale project?
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Objective:

To establish research centres which conduct concentrated, focused 
and long-term research of high international calibre in order to solve 
specific challenges in the field.



NCCS will enable a fast-track for full-scale CCS by 
industry-driven, science-based innovation addressing the 

major barriers for CCS deployment identified within 
demonstration and industry projects 

NCCS Vision



Reduce the cost of CCS

Derisk CCS

Scale up CCS

Overcoming barriers to CCS deployment –
through R&D
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Users''

users

university

research institutes

associated partners

vendors
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2
Hybrid PMR and 
CO2-liquefaction

DORA - Dissolved
oxygen removal

apparatus

Inhibitor salt

Managing uncertainty
and fluctuations

Advanced 
modelling of H2
reheat flames

Low-T separation
pilot facility

Combustion
dynamics

model

Hybrid adsorption
liquefaction
process

Integrating CO2
capture from 
WtE with CLC

ECCSEL 
Depressurization

Facility

Running Ductile
Fracture model

TREND and EOS-
CG 2019 model

Structural model
Horda platform

Optimized
CO2 ship
transport

FracStress software

Overburden fault
flow models

Salt precipitation
facility

Cement-to-
rock strength
mesurements

Injectivity
impairment
mechanisms

Characterisation of
substances for CO2-brine 
foam stablization

Software model for 
mobility control of CO2

Probabilistic tool for 
CO2 transport and 
storage networks

AI-based framework
to optimze value-of-
information

Quantitative monitoring
of key rock physics
properties

CSEM for CO2
monitoring
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Creating innovations in NCCS



A model for business development in research
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2018 2019 2020 2021 2022 2023 2024

NCCS Premium Projects Competence building projects funded 
by RCN and NCCS industry partners

Preventing loss of near-well permeability in CO2
injection wells (POREPAC) Task 10

Impact of CO2 impurities and additives in CCS 
(IMPRECCS) Task 8

Task 9Quantification of fault-related leakage risk (FRISK)

Task 12
Accelerating CSEM technology for efficient and 
quantitative CO2 monitoring (EM4CO2)

Task 5
Towards clean and stable hydrogen reheat 
combustion in gas turbines (ReHeat2H2)

Tasks 3/4
Membrane-Assisted CO2 capture through 
liquefaction for clean H2 production (MACH-2)

MAROFF
To be added to Task 6

Deploying CCS for ships to enable maritime CO2
emission mitigation (CCShip)

ENERGIX

Task 12
Tophole monitoring of permanently plugged 
wells (Tophole)

PETROMAKS2

In total, 71.2 
MNOK additional 
funding from RCN



ECCSEL infrastructure and NCCS R&D

Forced annular 
combustor

CO2 liquefaction facility

Solvent  degradation

CO2 depressurization facility

Membrane 
testing

VLE facility
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• NCCS Centre Director is a UKCCSRC Board Member

• BGS is a partner in NCCS who contributes with analysis methods for seismic data.

• Khrone is a UK-based vendor in NCCS

• Cooperation with Herriot Watt University in Edinburgh has been established under 
the FRISK KSP project related to structural derisking and EU-project ACCSESS.

• Cooperation with University of Southampton under KSP EM4CO2 with the aim of 
developing electromagnetic methods for CO2 monitoring.

• Linked through ACT projects (ELEGANCY; Pre-Act, Align; LAUNCH, NEWEST-CCUS, 
Prisma, Sense )

• Projects/Proposals in the EU framework, ongoing and planned (i.e. ACCSESS with 
Herriot Watt University)

Selected examples of NCCS cooperation with the UK
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IMPACTS

GATEWAY

TargetCCS
CO2return

PreemCCS
RECAP
COMEMOFF
CEPONG
DeFACTO
BigH2

ACCSESS
IMPACTS 9
ECCSELLERATE

MAROFF

PETROMAKS2

Just Hydrogen Just Catch
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• Drive cost down
• Engage all relevant industry sectors; i.e., cement, waste to energy, 

metal, pulp and paper 
• Develop natural gas reforming with CCS for clean hydrogen production
• CCS in the transport sector
• Offshore CCS
• Pipeline- and ship-based CO2 transport including direct CO2 injection 

from ships
• Scale-up CO2 storage volumes
• Carbon Dioxide Removal (CDR)

Scaling up from million tons of CO2
stored each year to billions by 2050
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