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“CLIMATE CHANGE is 

moving faster than we are. 

We need to act now”

Patricia Espinosa, 

UNFCCC Executive Secretary
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CCS 

what?



CCS applications

• Industry 

• Bio-CCS (BECCS)

• Gas production and LNG

• Hydrogen

• CO2 for EOR

• Clean Coal

• CCU(S)

• …



23 
years of  CCS 

experience 
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Gassnova – The state enterprise for CCS

• Advisor for the Norwegian Ministry 
of  Petroleum and Energy

• Leads and coordinates research 
and development in CLIMIT

• Tests technologies from around 
the world at TCM

• Tracks and coordinates the full-
scale CCS value chain

• 42 employees
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R&D&D DEMO Full-scale

Technology development and knowledge-sharing

CLIMIT

FME`s

ACT

EEA and Norway 
Grants: the Baltics

Technology 
Centre 
Mongstad

The Full-scale project in Norway



The CLIMIT programme

• Collaborative partnership between Gassnova and 
the Research Council of  Norway

• Set up international top-class level CCS actors

• Over 500 projects have received support

• Annual budget: approximately NOK 150 million
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CO2 Capture

1
2

3
4

5
6

8
7

9

Conventional 
Solvents

Precipitating 
Solvents 

Polymeric 
Membranes 

Polymeric Membranes / 
Cryogenic Separation Hybrid 

Vacuum Pressure 
Swing Adsorption

Temp  Swing 
Adsorption 

Enzyme Cat. Adsorption 

Amine Cat Adsorption 
.

Mineral 
Carbonation

Cryogenic 
Capture (post-) 

Supersonic 
Inertia Capture 

Source: IEAGHG/Wood: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/730560/Literature_Review_Report_Rev_2A__1_.pdf

Algae Based 
Capture 

Improved Conv. Sol.Biphasic 
Solvents

Low temp. 
separation (pre-) 

Oxy-combustion 
gas turbines; 
other cycles

Sorption 
enhanced 
reforming

Chemical 
looping

Ca carbonate 
looping 

Hydrogen membranes

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/730560/Literature_Review_Report_Rev_2A__1_.pdf


Vendors Proprietary 
Test Campaigns

Non-proprietary 
Test Campaigns

Global Competence 
Centre

• Aker Solutions (Norway)

• Alstom/BHGE (US)

• Cansolv Technologies (Canada)

• Carbon Clean Solution (UK/India)

• ION Engineering (USA)

• Fluor (USA)

• Mono Ethanol Amine (MEA)

• Aerosolve

• Align

• DOCPCC

• CCSI2

• Fortum Oslo Varme

• Heidelberg Cement Norcem

• Guandong, China

• OGCI-CI

• DNV GL

TCM; more than 7 years of  operation



The 

Full-scale 

CCS project 

in Norway

ccsnorway.com



Subsea structure 
installed in 

the North Sea

October 11 2019
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Large potential for CCS

Available CO2, 1500 km from 
Kollsnes, 10 km from harbor

300 618 kt CO2/year 
(75 % capturable)

14



Northern Lights
Memoranda of understanding

have been signed with:

• Air Liquide
• Arcelor Mittal
• Ervia
• Fortum Oyj
• HeidelbergCement AG
• Preem
• Stockholm Exergi



The London 
Protocol

Temporary solution:
CCS chains across

boarders legal



@ZDF

“I am firmly convinced 
that this can only be done if 
one is WILLING TO CAPTURE 

AND STORE CO2. The countries 
in question do not deny this. 

The method is called CCS – and 
for many in Germany it is a 

highly charged term.”

Source: The Guardian


