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Provide high-level design and 
cost estimate of a subsea-based 
CO2 injection system in the GoM
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The Challenge: Get CO2 into the Horn Mt reservoir

160 km

WD 1 646 m

Reservoir P = 413 bar

Study parameter Value

Distance 
to shore 

160 km SE of 
New Orleans

Number of Wells 2 injection 

Distance to host 
(Horn Mt Spar) 10 km

Water depth 1646 m

Reservoir depth 3,380 m

Reservoir P 413 bar

Reservoir T 93.3°C

Horn Mt Spar
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Finding the solution: Starts with the pipeline route
Following 
existing 
pipeline 

route

Well 
configuration
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Finding the solution: Depends on WHPactual vs. WHPminimum
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Reservoir P = 413 bar   

3 380 m well depth
with  1 000 kg/m3

gives P from well
of about 325 bar

WHPminimum
88 bar

413 bar

Pressure at WH
depends on

boosting pressure
onshore

WHPactual = ???

TO BOOST OR NOT TO 
BOOST – THAT IS THE 

QUESTION
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Onshore pumping P & T: We want to pump liquid phase 
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1 bar
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CO2
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CO2
Gas
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-30°C

Northern Light Storage

Pumping Assumption:
55 bar < P < 115 bar

+1°C < T < +5°C

115 bar

+1°C

55 bar

+5°C

Super critical CO2

H2O Steam

+1°C +5°C

 1 000 kg/m3

55 bar

115 bar
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Finding the solution: Depends on WHPactual vs. WHPminimum
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Reservoir P = 413 bar   

3 380 m well depth
with  1 000 kg/m3

gives P from well
of about 325 bar

WHPminimum
88 bar

413 bar

WHPactual
198 bar

2 MTPA CO2
55 bar, 1°C

40 
MW

2 MTPA CO2
55 bar, 1°C

15  bar
-30°C

Northern Light Storage

Initial situation:
Injecting into the two first 
wells (1 MTPA x 2 wells).

Negligible P-drop
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Finding the solution: Depends on WHPactual vs. WHPminimum
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Reservoir P = 413 bar   

3 380 m well depth
with  1 000 kg/m3

gives P from well
of about 325 bar

WHPminimum
88 bar

413 bar

6 MTPA CO2115 bar, 1°C

40 
MW

2 MTPA CO2
55 bar, 1°C

15  bar
-30°C

Northern Light Storage

6 MTPA CO2
115 bar, 1°C

120 
MW

Future situation:
Injecting into all wells (1 

MTPA x 6 wells)
P-drop 60 bar WHPactual

198 bar
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Finding the solution: WHPactual > WHPminimum Choking
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Reservoir P = 413 bar   

WHPminimum
88 bar

413 bar

6 MTPA CO2115 bar, 1°C

WHPactual
198 bar

2 MTPA CO2
55 bar, 1°C

325 bar

110 bar choking
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Robust solution: Can handle Pbuild-up  100 bar w/o boosting
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6 MTPA CO2115 bar, 1°C

WHPactual
198 bar

2 MTPA CO2
55 bar, 1°C

325 bar

Initial reservoir P = 413 bar   

Max reservoir P  520 bar   
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The solution: 16”+10”pipelines, Umbilicals, XT w/choking, 
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Controls from 
Horn Mt 

SPAR

16
” 

ID
 T

ru
nk

lin
e

10” ID in-fill line

6” jumpers

ROV operated valves

6” jumpersXT XT XT

Dynamic + Static 
umbilical

CO2 compliant
Xmas Tree
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CO2 compliant Xmas Tree – Selecting the right one

TODAY
Starting point and benchmark

Equinor: Northern Lights

• Typically standard XT system configured for Gas 
Injection

• Northern Lights is a standard 7” VXT with FCM 
configured for Gas Injection

• ISO / API dictating product layout and complexity
• Not cost optimized for simple CCS Wells

Mark 1 Mark 2 Mark 3

SHORT TERM
Simplified “available” solutions

What sort of cost reductions can we achieve with 
currently available technology?

• Ongoing conceptualization on VXT
• OFTS
• All-electric building block

Next:
How to simplify VXT stack-up & layout
Potential to modularize into simplified and cheaper 
solutions?

LONGER TERM
Distruptive products and solutions 

• Based on new governing standards optimized for 
CCS (simplified)

• Target on significantly reduced cost level
• Assumed significant reduced complexity
• Introduction of the term “injection head” in stead of 

XT
• Novel solutions and assumed need for new core 

technology / TQPs
• Electrification
• OFTS
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Northern Light based on fully standardized and field proven 
7x5 VXT on WH (Latest used for Johan Castberg)
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SB-ACM
Small Bore Actuator 

Control Module

LB-ACM
Large Bore Actuator 

Control Module

PCGM
Power & Communication 

Gateway Module

ALDM
Actuator Linear 
Drive Module

2”ALDM
Actuator Linear 
Drive Module

½” & 1”
Drive Heads

ELDRIVE™

MARK II | Simplified CCS XT
Significant cost savings

DIU
For eSCSSV & 

eICV

Same standard building 
blocks – just fewer, as 
CO2 injection requires 
less functionality than 

O&G production
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The Cost: 530 MUSD
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Pipeline: 250 MUSDPipeline: 250 MUSD

Subsea injection system: 105 MUSDSubsea injection system: 105 MUSD

Umbilicals: 12 MUSDUmbilicals: 12 MUSD

Pipeline installation: 163 MUSDPipeline installation: 163 MUSD
20%

31%

47%

2%

+/- 40%
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If WHPactual < WHPminimum Need Subsea Booster
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Pipeline: 250 MUSDPipeline: 250 MUSD

Subsea injection system: 105 MUSDSubsea injection system: 105 MUSD

Umbilicals: 12 MUSDUmbilicals: 12 MUSD

Pipeline installation: 163 MUSDPipeline installation: 163 MUSD

Booster: 60 - 100 MUSD
ready installed

Booster: 60 - 100 MUSD
ready installed

590 – 630 MUSD
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Thanks – I am now ready to take your orders questions
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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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