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Main Areas That Differ Offshore to Onshore 
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Challenges Related to Offshore CO2 EOR 
■  No CO2 supply chain established – 

limited availability – assumed need for 
big volumes over time 

■  Non-optimized well locations 
■  No existing pipelines 
■  Facilities and wells not corrosion 

resistant 
■  Limited weight and space available 

for topsides separation 
■  Extremely costly retrofits or 

additional installations 
■  High cost of CO2 at wellhead 
■  Higher cost level than onshore 

■  Offshore operation costs 
■  Loss of production due to shut 

down in retrofit period 
■  Logistics between onshore CO2 source 

and offshore 
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Offloading & Injection Systems 

 
Offshore off/unloading 
 & injection 

XMT Adaption 
     Well Completion  
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Available Subsea Processing Building Blocks 
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Injection XT 

Production XT 

Subsea process system 
building blocks 

Subsea multiphase cooler 
Subsea gas compressor 
Subsea gas/liquid separator 
Subsea liquid/liquid separator 
Subsea de-sanding equipment 
Subsea produced water de-oiling 
equipment 
Liquid pump 
Multiphase pump 
Subsea control systems 
Subsea power solutions 

  

 +++ 
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Two Important Subsea Building Blocks 
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Advanced Subsea Processing (ASP) Unit 
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Offshore CO2 EOR Challenges - Mitigations 

■  No CO2 supply 
■  Pipeline 
■  Ship supply 

■  Space limitations on platforms 
■  Subsea installation 

■  Weight limitations 
■  Subsea installation 

■  Power availability 
■  Less power needed than gas injection, heavier fluid 

■  Corrosion issues 
■  13% Cr needed – standard for subsea wells 

■  High cost when modifications done topsides 
■  Short/no downtime with subsea installation 

■  HSE concern by sudden topside release 
■  No issue subsea 
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Other Aspects Subsea Technology Concept 

■  Reduced installation costs – subsea separation  
■  Overlap of EOR production with conventional oil production 
■  Small subsea facilities serving segments in large reservoir 
■  Facilities available for injection of CO2 for permanent storage as a 

final CCS stage 
■  Retrievable modules – 
    limited operational time - reuse 
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Subsea Separation – Main Areas for Qualification 
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Åsgard Compressor Module – Single Motor-Compressor 
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Original design Modified, lighter design 
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Qualification Membrane Bulk Separation of CO2  

■  Preferable subsea conditions outside regular operational window 
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Technology Gaps – Future Work 

■  Injection system qualification 
■  Improved thermodynamic and dynamic models, Flow Assurance 
■  Injection solutions, XMT, well completions allowing SWAG/WAG and 

return/reinjection 

■  Compressor solution  
■  Service in wet CO2 environment 
■  Low duty range (pilot) 

■  Compact membrane separation 
■  Qualify membrane qualities for relevant operational conditions 
■  Qualify compact arrangement for subsea service 

■  Reservoir simulations 
■  Optimize flooding conditions 
■  Blow down conditions 

■  Process design analysis 
■  Update process solutions, lay out and cost 
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SUMMARY 

■  A subsea based well separation concept of a CO2 flooded offshore 
oil reservoir might represent an enabling technical and economical 
solution to offshore CO2 EOR 

■  Some systems along the injection chain and processing chain need 
qualification and further assessment 
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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 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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Funding	Challenges	

– Sort	out	possibili4es	within	cofunding	

•  Learning	from	projects		(all	task	teams)	

–  List	projects	where	funding	have	worked		

•  Opportuni4es	\	limita4ons:	Joint	calls	etc	



New	opportuni4es,	ideas	
	•  CSDC	ini4a4ve		beyond	preproject:	plan	in	place,	need	to	

con4nue	working	issues	
•  knowledge	sharing	projects	/	moderate	funding	needs	
•  Workshops	(«chatham	house	light»)	on	cri4cal	issues-		

Coopera4on\piggy	back	opportuni4es	(Need	further	refinement)	
–  How	could	co2-eor	offshore	pilot	break	barriers?			And	how	to	get	

there…	
–  CO2-EOR:		Learnings	from	onshore	to	offshore….	
–  CO2-storage	operators	workshop	on	MVA:		learings	from	large	scale	

project	operators		(focus	on	cost	efficiency,	«what	is	needed»,		proven	
effec4ve,		regulatory	requirements)	

–  Offshore/subsea	technology	innova4on		(---like	subsea	capture	
technology,		power	produc4on…)	

–  Material	selec4on,		CO2	composi4on	etc	:		for	«cross	cuYng»	


