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Aker Solutions offers technology and solutions for the entire
carbon capture, utilization and storage (CCUS) value chain:

CCUS Since 1996
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Main challenges for CO, EOR on the NCS
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CO, supply chain not established
= limited availability of CO,
= forecasted need for large volumes

Facilities and wells are not corrosion
resistant

Limited weight and space available for
topside separation on most platforms

Extremely costly retrofits and additional
installations

Loss of production due to shut down in
retrofit period
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CO, EOR - Modifications of topside process facilities
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Subsea systems qualified

Multiphase cooler

Gas compressor

Gas/liquid separator

Liquid/liquid separator

De-sanding equipment

Produced water de-oiling equipment

Liquid pump

Multiphase pump
Control systems
Power solutions
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Comprehensive subsea concept — can it be simplified?
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Simplified concept - SUBCOMP
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Reservoir simulations

s Equinor performed extensive reservoir
simulations

s Simulations performed on segments of
actual reservoir

m Reuse of existing wells — not optimized

with respect to EOR performance
Concept requires continuous gas injection
Simultaneous water and gas (SWAG)
used as injection strategy

m Recirculation of the gas phase means

Increased gas rates over time
The concept is suitable for smaller fields

m Simulation results used as input for other
study activities
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Subsea compressor

Based on the proven technology of the
Asgard Subsea Compression system by MAN
Energy Solutions

Main challenges assessed for the simplified

concept
= Large variations in flow rate and pressure ratio
= Large variations in gas composition (CO,
content)
= High CO, concentrations

Robust compressor technology can handle
variations in flow rate, pressure ratio and gas
composition

Specific design and operation concept for
high CO, content
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Subsea processing station - SUBCOMP

s Equipment is placed on separate, retrievable modules
to simplify maintenance

m Total weight 1500 tonnes
m Total footprint 44 m x 25 m, process area 27 m x 25 m
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Host facility

m Assessment of generic topside facility
Liquid phase produced to host facility will contain CO, that will flash off in the separator train

m Assessment identified no major bottlenecks, some equipment will need to be checked when

evaluating a specific case
Effect of minor changes in gas composition to be evaluated for compressors, fuel gas system,
dehydration system etc.

The CO, content in the export gas will increase
Amount depends on subsea separator operating conditions and amount of production from non-EOR

wells

s Material assessment
High corrosion rate on carbon steel for most parts of the system
For medium and high pressure parts of the system corrosion resistant alloys are needed
Carbon steel may be acceptable for parts of the low pressure system
Most platforms on NCS built in the last 20 years are built with corrosion resistant alloys in the process

systems
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Injection well material assessment

s CO, captured from exhaust gas or industrial
processes will contain impurities (SO,, NO,, O,,
CO)

= No consensus on the limits

2H,S +0, — S, +2 H,0
4NO, +0, +2 H,0 — 4 HNO,

S0, + H,0 + % 0, — H,S0,

H,S + 2NO, =2NO + H,0 +% S0, + % S

s When all impurities are present experiments have
shown that cross-chemical reactions and
formation of new products can take place

S0z +H20 — H2S03
S0z + % 02 +H20 —H2504
3 NO, + H,0 =NO + 2 HNO,

s More work is needed to definitively conclude on
the material selection for the injection system

Courtesy of IFE
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Storage effect

m CO, injected: 1.5 Mt/y x 5y mp 7.5 Mt

= Emitted CO,:
= Not estimated in supply chain
= Weighted average flashed: 0.17 Mt (20 y)

m Gross CO, storage: 98 %
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Topside alternative - SUBCOMP

m Separate topside facility /4

= Unmanned
= No helicopter deck
= No living quarters
= Walk to work

m Substructure can be floating or bottom fixed depending 7
on water depth
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CO, EOR

s CO,EOR is a value-creating supplement to
permanent CO, storage

m CO, EOR has a significant CO, storage effect
as the produced CO, is re-injected into the
reservoir

m Subsea solutions may be a key enabler for

CO, EOR
= Remove or minimize the need for costly retrofits
of existing process facilities to handle sour gas

s The SUBCOMP simplified concept is suitable
for smaller fields
= No technical show stoppers have been
identified
= For larger fields bulk separation of CO2 is
needed to avoid huge gas rates
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SUBCOMP acknowledgements

s Feasibility study performed 2017-2018 . ‘
@ -
m Partners g\
= Equinor . -
= MAN Energy Solutions eqUInOr MAN ﬂﬁ'ﬁ:ﬁﬁ?ﬁn sacl:(::;mns

m Research institutes
= Institutt for Energiteknikk (IFE) IFQ N RCE
= NORCE Research (previously Uni Research) a

= Financial support from CLIMIT Ci_i
= CLIMIT is the Norwegian national programme for research,
development, piloting and demonstration of CO2 capture and
storage (CCS) technologies for power generation and other
industrial sources.
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Questions?



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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