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Major technology elements
Transportation
Offshore offloading and injection
Topside CO2 separation
Opportunities subsea processing
Topside CO2 capture from turbine exhaust gas
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Outline
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Offshore CCS – CO2 EOR value chain
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Transportation

Ship Pipeline
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Major Technology Elements – Status

Most likely 1st generation, established concept Costly for small projects, concept in operation
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Liquid CO2 transfer from carrier to storage vessel
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Handling back produced well fluids (CO2 and HC gas recovery)
Amine systems
Membrane systems and hybrids

Cryogenic
Other
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Major Technology Elements – Status
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Large portfolio of subsea separation equipment

Water treatment
Produced water
Sea water

Horizontal gravity separators
2 & 3 phase separators
Pipe separator

Scrubbers/Gas liquid separators
Bulk separation
Dry gas for compression

Solids management
Gravity separator internals
Desanding cyclones

Boosting systems

Sea water injection systems

Compression systems

Gas treatment
Dehydration
CO2

Qualification
ongoing

Qualification
needed

Qualified

Qualified

Qualified
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Concept involving CO2 membrane bulk separation 

Åsgard compression 
technology
Adapted to CO2
Limitations in pressure 
ratio

Two stages membrane separation
Constraints in available pressure 
ratio
High G/L temperature favorable
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Not only about choosing equipment………..
Operation at well head pressures – lower gas
volumes
Sea water temperature – cooling – hydrate formation –
condensation
Limited availability hold up volumes
Constraints in compression stages
Utilize physical/chemical conditions
Considerable advantages related to HSE – flaring, 
gas exposure, manning
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Conditions and considerations subsea CO2 processing
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Main idea: Simple and robust subsea 
process system to enable CO2 EOR

Separation of produced gas and liquid
Produced sour gas (mix of HC and CO2) 
is compressed and reinjected into 
the reservoir
Liquid is sent to existing topside 
process facility
Existing process facility have limited 
exposure to CO2

Objective: Assess the technical and 
economical feasibility of a CO2 separation 
and reinjection system from a CO2 flooded 
oil reservoir to avoid or minimize the need 
for topside modifications

SUBCOMP
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SUBCOMP partners: CLIMIT, 
Equinor & MAN Energy Solutions

CCUS Offerings from Aker Solutions
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HSE
Important properties to pay attention to:

Density
J-T effect by depressurization
Phase transitions and interactions with
other gases

Relief and blowdown
Flare

MVA
Technology developed
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Major Technology Elements – Status

Iso-surface concentration plot
The plot is a 3D plot that shows the extent of given 

concentration level, X. Inside the surface the 
concentration is higher than X, while outside it is 

lower than X.
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CO2 EOR – Subsea Solutions
Potential enabler for offshore CO2 EOR 
concepts
Solutions for pre-treatment of well stream to 
remove bulk CO2 to minimize the need for 
costly retrofits of existing process facilities to 
handle sour gas
Overlap of EOR production with 
conventional oil production
Facilities available for injection of CO2 for 
permanent storage as a final CCS stage

Offshore reservoirs provides a huge and 
reliable capacity for safe and permanent 
CO2 storage
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Other Advantages
Separation at higher pressure – reduced gas 
volumes and compression duty (vs topside)
Reduced installation costs – subsea separation 
Small subsea facilities serving segments in large 
reservoir
Retrievable modules - reuse

CCUS Offerings from Aker Solutions
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Advanced Carbon Capture ProcessTM

Capture capacity up to about 100,000 tons 
CO2 per year
Just Catch is delivered as a complete package
The plant is fully automated (remote control)
A complete plant normally contains three 
elements:

4 standard containers (2x20ft & 2x40ft)
3 columns, reboiler and fan
“Green” and robust solvent

Delivery time from order about 15 months
Basic principles:

Standard P&ID’s
Standard layout configuration (3D-model) 
Standard equipped containers
Standard concrete foundation 
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Aker Solutions is Launching Just Catch 
– a New Modular Carbon Capture Plant 

Just Catch - modulært karbonfangstanlegg på FPSO
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Can Just Catch be Applied on Offshore Gas Turbines?
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Gas turbine
and

power generation
+

waste heat unit

Just Catch
+

CO2 compression

Natural gas

Pressurized CO2
For geological
storage or EOR
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Exhaust to air
Challenges?

Space & weight
Parasitic loads (heat & power)
CO2 handling

X

CO2

Just Catch - modulært karbonfangstanlegg på FPSO

ONS 2018

Via water injection 
(dissolved) or 
separate well
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Parameter LM2500+G4 GT gen. pack.
+ waste heat unit

Just Catch Model 100
+ CO2 compressor

Yearly reduction 
in CO2 tax***

Pack. size (L x W x H), m 17.3 x 5.5 x 9 25 x 18 x 8/25 (absorber)** -
Package weight, ton (dry) 195 (+ WHU 100)= 295 350 (+ CO2 compr.= 50)= 400** -
Power generated, MW 32 - -
Power needed, MW - 0.5 (+ CO2 compr.= 2)= 2.5 -

Turbine CO2 emissions, TPA* 150 000 (at max load)
105 000 (at average load) - -

CO2 capture rate, TPA* - 100 000 (66% of max)
84 000 (80% of average)

45.3 MNOK
38.1 MNOK

Turbine heat available, MW 34 (at 200 °C) - -
Capture heat required, MW - 15 -
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LM2500 + G4 Generator Package With Just Catch

*   TPA= tons per annum
**  Potential for further optimization
*** In Norway

Summary
CO2 capture from offshore gas turbines is feasible
CO2 may be stored permanently via water injection
Potential for further optimization and standardization
Yearly reduction in CO2 tax: ~45 MNOK

Just Catch - modulært karbonfangstanlegg på FPSO

ONS 2018
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High level perspective:
Major technology elements for offshore CC(U)S technology are available
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Summary
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Copyright
Copyright of all published material including photographs, drawings and images in this document remains vested in Aker Solutions 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 express 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 Solutions ASA and 
Aker Solutions ASA’s (including subsidiaries and affiliates) lines of business. These expectations, estimates and projections are generally 
identifiable by statements containing words such as “expects”, “believes”, “estimates” or similar expressions. Important factors that could 
cause actual results to differ materially from those expectations include, among others, economic and market conditions in the geographic 
areas and industries that are or will be major markets for Aker Solutions’ businesses, oil prices, 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 Solutions ASA believes that 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 Solutions ASA is making no representation or warranty, expressed or implied, as to the accuracy, reliability or 
completeness of the Presentation, and neither Aker Solutions ASA nor any of its directors, officers or employees will have any liability to you 
or any other persons resulting from your use.

Aker Solutions consists of many legally independent entities, constituting their own separate identities. Aker Solutions is used as the common 
brand or trade mark for most of these entities. In this presentation we may sometimes use “Aker Solutions”, “we” or “us” when we refer to Aker 
Solutions companies in general or where no useful purpose is served by identifying any particular Aker Solutions company.
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