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HVORFOR?
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CO2-FANGST POTENTIALE
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SIDEN STARTEN I 2020 ER DET GÅET STÆRKT

Ã$ú

Politisk aftaler CCUS puljer Første lagrings-

licenser
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VI ER IKKE FÏRDIGEê
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INFRASTRUKTUR ÉN PULJE LAGRING EUFOKUS

SENESTE POLITISKE AFTALE SEPT2023
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BORGERINDDRAGELSE - VIGTIGST AF ALT ? 
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Det kan godt være at vi har

bygget Langskipðmen I har

jo bygget en speedbåd !

Anonym norsk embedsmand
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Amin -baseret CO2-fangst teknologi i

dag og perspektiverne for 

videreudvikling

mailto:Anders.Nielsen@akercarboncapture.com
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Introduction to Aker Carbon Capture

Technologies to capture CO2

Amine based CO2 capture process

Perspectives for further development
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Aker Carbon Capture :

Realizing Carbon Capture Now

Slide 18
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A long -term Aker Group technology initiative

Slide 19
1) Global Status Report 2019, Global CCS Institute; 2) Subject to project funding from 

government and final contract |Source: Global CCS Institute

CO2 separation from natural gas 

production during processing

Start of operation of  

Twence, Norcem and 

Ørsted

projects in 2023, 2024 and 

2025

1996

Start of Norwegian carbon 

capture initiative

2008 ð2020

Extensive testing, development and validation

Now

Commercialisation

Leading one of the largest R&D 

programmes in Europe ( SOLVit)

Operating MTU and TCM at 

industrial -scale

SOLVitCCS R&D Programme

Technology Center Mongstad 

Mobile Testing Unit (MTU) ðFlue gas testing

Established as a standalone 

carbon capture company

Full scale CCS value chain 

(Longship project 2014 ð2024)

Worldõs first offshore CO2

storage project
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Natural gas
Risavika Gas Center

Coal power
Longannet Power

Coal power
National CCC

Heavy oil cracker
Equinor oil refinery

Cement
Heidelberg/ Norcem

Waste to Energy
Klemetsrud WtE

Hydrogen
Preemrefinery

Char
Polchar 

Natural gas
Dong CHP 

Ferrosilicon
Elkem

Limestone calc.
SMA Minerals

30,000+11 operating hours
different flue gases tested 

(high process flexibility)

Performance data is paramount 

for technology qualification

Unique track record from Mobile Test Unit (MTU) ðadvanced CO2 capture pilot

50x technology upscaling proven 

at TCM carbon capture plant

Continuously upgraded and developed since 2008



© 2023 Aker Carbon Capture

Aker Carbon Capture today

Slide 21

Ongoing full -scale installations

Other selected ongoing projects

Planned test campaigns in 2023 -2024

Norcem, Cement, storage
Twence, Waste-to -Energy, 

greenhouse
Denmark / Norway / Belgium / Greece

BP Net Zero Teesside, UK. FEED study SSE Thermal, Keadby 3, UK. FEED study

Partnerships

Ørsted, Biomass, storage
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Carbon capture technologies 

and the amine -based carbon 

capture process

Slide 22
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Technologies to capture CO2

ƁSolvent based: Amines. Widely accepted as the most mature technology! 
Industrially proven.

ƁSolvent based: Carbonates

ƁCryogenic

ƁOxyfuel

ƁAdsorbents

ƁEnzymes

ƁMembranes

ƁDirect Air Capture (DAC)

Slide 23
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Absorber Desorber

Flue gas

Cleaned gas
CO2 
to compression

Cooler

Heat 

exchanger

CO2

Flue gas but CO2

Amine

CO2-rich

Amine based Carbon Capture: How does it work?

Water 

wash

Reboiler

Slide 24General Introduction 13 October, 2023

CO2-lean
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Key equipment in a carbon capture plant

Slide 25

ACC

Direct

Contact

Cooler

Flue 

Gas 

Fan

ACC 

Absorber Tower

Treated Flue Gas

Flue Gas

Inlet

CO2

Compressor

CO2 to transport 

ACC

Energy

Saver

ACC

Reclaimer

ACC

Reboiler

ACC 

Desorber

Filter 

package

ACC

Emission Control

& Anti -Mist

Water Wash 

& Water Balance

Absorption 

Section

Rich/Lean

Hx

Solvent stability

Ɓ Performance

Ɓ Emissions

Ɓ Waste

Energy efficiency

Ɓ Heat integration

Ɓ Electrification

Operational reliability

Ɓ Flue Gas variation

Ɓ Proven performance

Key considerations



© 2023 Aker Carbon Capture

Example of a complete carbon capture installation

13 October, 2023Slide 26
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Example of layout from Twence CCU project

Slide 27

ƁCapture plant for 
100,000 TPA 

ƁCompression & 
liquefaction

ƁStorage tanks

ƁCO2 loading stations

ƁAir coolers

ƁPiping

ƁBOP

ƁHengelo, 

Netherlands

WASTE TO ENERGY
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Perspectives for further 

development

Slide 28
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Innovation driving energy optimization

Slide 29

1) Monoethanolamine (MEA) is a standard solvent for amine-based carbon capture

2) Aker Carbon Capture proprietary solvent portfolio

3) Carbon capture plant with liquefaction

Capture plant3

External MEA 1 reference
No heat recovery

4 GJ/ton CO2

External energy 
demand

Aker Carbon Capture 2

Internal heat recovery

Aker Carbon Capture 2

Internal and external heat recovery

ACC capture plant3 ACC capture plant3

2 GJ/ton CO2

External energy 
demand

1 GJ/ton CO2

External energy 
demand

External waste 
heat recovery
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Potential for significant capex reduction by 2030

Slide 30 13 October, 2023

Current CAPEX #1 #2 #3 #4 #5 Future CAPEX

Introduction of new technologies may also lead to cost reductions ðbut expected after 2030!!

Illustration purposes only

UP TO 50% CAPEX REDUCTION

Technology 

development
Standardization 

and 

modularization
Strategic 

partnerships
Long-term 

supply chains 

being 

established

Learning by 

doing
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Modularized solutions ðAker Carbon Captureõs Just CatchTM products

Key features

ƁContainerized core process modules - transportable on road

ƁPre-fabricated

ƁEasy and fast to install

ƁShort lead time (~ 24 months for complete plant)

ƁSmall footprint 

ƁDesigned to ISO/EN standards

Enabled by mass production principles
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Thanks for your attention!

Questions?

Slide 32
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Copyright and disclaimer

Copyright

Copyright of all published material including photographs, drawings and images in this document remains vested in Aker Carbon Capture 

Norway AS and third party contributors as appropriate. Accordingly, neither the whole nor any part of this document shall be reproduced in 

any form nor used in any manner without written prior permission and applicable acknowledgements. No trademark, copyright or other 

notice shall be altered or removed from any reproduction.

Disclaimer

This presentation includes and is based, inter alia, on forward-looking information and statements that are subject to risks and uncertainties 

that could cause actual results to differ. These statements and this presentation are based on current expectations, estimates and projections 

about global economic conditions, the economic conditions of the regions and industries that are major markets for Aker Carbo n Capture 

Norway AS and Aker Carbon Capture Norway ASõs (including subsidiaries and affiliates) lines of business. These expectations, estimates and 

projections are generally identifiable by statements containing words such as òexpectsó, òbelievesó, òestimatesó or similar expressions. 

Important factors that could cause actual results to differ materially from those expectations include, among others, economi c and market 

conditions in the geographic areas and industries that are or will be major markets for Aker Carbon Capture Norway ASõs businesses, market 

acceptance of new products and services, changes in governmental regulations, interest rates, fluctuations in currency exchange rates and 

such other factors as may be discussed from time to time in the presentation. Although Aker Carbon Capture Norway AS believesthat its 

expectations and the presentation are based upon reasonable assumptions, it can give no assurance that those expectations will be achieved 

or that the actual results will be as set out in the presentation. Aker Carbon Capture Norway AS is making no representation or warranty, 

expressed or implied, as to the accuracy, reliability or completeness of the presentation, and neither Aker Carbon Capture Norway AS nor any 

of its directors, officers or employees will have any liability to you or any other persons resulting from your use.

Slide 34
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Pause til kl 11.00

2023

Kaffe, netværk og 

udstillingsboder



Kilder og transport af 
CO2

Biogen CO2fra kraftvãrker
Martin Schrõder 

Chefkonsulent, Õrsted

11.00

Udvikling af en dansk CO2-infrastruktur for realisering af danske 

klimamâlsãtninger og et muligt europãisk eksporteventyr
Laura Agneessens

Business Developer, Evida

11.30

2023



ÏrstedKalundborg Hub

2023

Martin Schrßder

Senior Lead Business Developer
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Ïrsted ambitions and opportunities

Å Ïrsted has five sites in Denmark with biomass fired Combined 

Heat & Power plants

Å Ïrsted uses 100% certified sustainable biomass

Å In total, they emit approximately 3 mio. tons of biogenic CO2

Å Ïrsted expects to deploy carbon capture in a combination of 

retrofits and co-construction with new power plant builds.

PROJECT PURPOSE & IMPACT

Studstrup

Herning

SkÞrbÞk

AsnÞs

Esbjerg

Kyndby

Svanemßllen

H.C. Ïrsted

Avedßre

Anholt 

Horns Rev 1

Horns Rev 2

Nysted 

AvedßreAvedßre CHP plant

SkÞrbÞk CHP plantAsnÞs CHP plant

Herning CHP plant Studstrup CPH plant
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Project Concept

Carbon capture on two sites and transport to permanent 

offshore storage

Å From 2026, more than 430.000 tons of biogenic CO2 is captured 

each year on two sites on the island of Zealand in Denmark: 

Å Site 1: AvedßrevÞrketin Copenhagen, AVV

Å Site 2: AsnÞsvÞrketin Kalundborg, ASV

Å CO2 from the AVV site is transported initially via truck and later 

via pipe to the ASV site where the combined CO2 streams awaits 

transport to permanent storage

Å From the ASV site all of the CO2 is transported by ship to the 

Northern Lights geological storage terminal in Norway

Å The Northern Lights terminal receives CO2 from multiple sources 

in North-western Europe and injects it into a dedicated saline 

aquifer under the North Sea

PROJECT CONCEPT & VALUE CHAIN

2023 2024 2025 2026

Onsite construction work

Main sub -supplier

contracts signed

Project timeline

Key milestones
December AVV 

CC-COD

August ASV 

CC-COD
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Ïrstedôs key partners in the Ïrsted Kalundborg Hub project

CO2 is captured from five 

carbon capture modules (3) 

before it is liquefied by 

compression and cooling (4). 

The liquid CO2 streams are 

joined in the shared 

intermediate storage and 

shipping terminal, awaiting 

transport (5)

The solution is based on 

a concept with the two 

point sources: 

(1) AsnÞsvÞrketunit 6 

(ASV6)

(2) AvedßrevÞrket, unit 

55 Straw Boiler

Carbon removal certificates 

(11) from BECCS at ASV and 

AVV can be sold through 

bilateral offtake agreements 

and commodity trading 

platformsD
e

s
c
ri

p
ti
o

n
 

Transportation of 

captured CO2 from AVV 

to ASV via truck (6)

At ASV terminal the CO2 

is loaded to intermediate 

storage tanks (7)

Transport is performed by ship 

(8), at a rate consistent to the 

operation of the two CC units. 

Liquid CO2 is delivered to 

onshore intermediate storage 

terminal (9) ahead of transfer 

and injection into offshore 

permanent geological reservoir 

(10) 2,600 m
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Site AvedßrevÞrket

Scope on AvedßrevÞrket

Å 150.000 ton/year of CO2 captured on the straw-fired boiler AVV55

Å Boiler operation is determined by heat demand in Copenhagen

Å Flue gas condensation, a steam turbine and a heat pump is part of the 

investment

Å 1.800 ton intermediate storage for truck transport

PROJECT CONCEPT & VALUE CHAIN
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Hub site on AsnÞsvÞrket

Scope on AsnÞsvÞrket

Å 280.000 tons/year of CO2 captured on the woodchips fired boiler ASV6

Å Boiler is operated mainly to supply steam to the Novo Nordisk insulin 

factory in Kalundborg

Å 10.800 ton intermediate storage for ship transport

Å Can work as both an import and export terminal for liquid CO2 able to 

service third-party emitters who needs access to offshore geological 

storage.

PROJECT CONCEPT & VALUE CHAIN
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The market is in need of solutions that are cost 
efficient, flexible and easily scalable, because:

1 CCS is a low cost game driven by cost efficiency to scale 
up investment

2 The CCS industry is growing , though the exact capture 
timelines are difficult to predict 

3 Available storage uncertainties in regards to capacity and 
timeline

4 Scaling of transport solutions needs to be aligned with 
above and at low cost

Industry challenges highlight the need for scaling 
efficient value chains

Ïrsted 

Kalundborg 

Hub
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General BECCS cost structure

FINANCIALS

CAPEX & aband.OPEX Total costPower cons. *Steam cons. Logistics Storage

Cost structure based upon CC with liquifaction and non-pipe transport to geological storage.

*Power consumption primarily related to liquifaction.

~1/3 of cost ~1/3 of cost ~1/3 of cost



46

Project financing is achieved 
from two sources

Public funding

Å Financing is achieved from the Danish CCUS funds

Å The CCUS funds covers ~40% of the necessary revenue in the business 

case

Å The CCUS funds are awarded under a contract with the Danish 

government lasting 20 years from project commissioning

Å The CCUS funds are part of a portfolio of Danish climate mitigation 

funds currently ranging until 2049

Voluntary Carbon Market

Å Since governmental funds only cover part of the case, it is necessary to 

find additional financing from the private sector

Å The Voluntary Carbon Market offers the opportunity to achieve further 

financing by selling Carbon Credits to purchasers who are looking to 

contribute to climate change mitigation and to offset own emissions

Å A contract with Microsoft for more than 2.6 Mtons of Carbon Removals 

have been agreed as part of this project.

0

500

1000

1500

2000

204220302028 2032 2034 2036 2038 2040 204420262024

1.Tender (June 2024)

2.Tender (June 2025)

Danish CCUS funds
Mio. DKK

3500

0

500

1500

2500

4500

2020

Mt CO2 / year

2030 2040 2050

CurPol

IMP - GS

IMP - Neg

IMP - LD

IMP - Ren

IMP - SP

ModAct

BECCS role in reaching 1.5 climate target 
following IPCCôs illustrative pathways
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Udvikling af dansk CO2-infrastruktur ʨdanske 
klimamålsætninger og et europæisk eksporteventyr 

______________________

GrønneGasdage2023
26 ʨ27 september2023, Billund

Laura Agneessens/ Forretningsudvikler
lauag@evida.dk / +45 30 78 91 12
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THE FUTURE YEAR 2050

ΧƻƎ Ǿƛ ŦňǊ ōǊǳƎ ŦƻǊ 
bæredygtige løsninger


