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Agenda

■ Introduction

■ Advanced Subsea Production Building Blocks

■ Subsea Gas Processing Development Roadmap

■ Subsea Dehydration Technology
■ Glycol Absorption
■ Membrane
■ Adsorption

■ Application Scenario
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Advanced Subsea Production Building Blocks
Typical Subsea Process Block Diagram
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Why Subsea Dehydration?

■ Offshore development – deeper, longer, harsher environment

■ Typical Issues on long distance multiphase transport:

■ Hydrate formation, corrosion
■ Liquid accumulation

■ Subsea Dehydration – potential cost benefits area:

■ Pipeline – sizing and material
■ Chemicals – savings in MEG and CI, and associated hardware
■ Operations – reduced pressure drop, improve pipeline operability
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Subsea Dehydration Application Scenario (1)

All-Subsea Development:

• Inherently safe solution – low personnel HSE risk
• OPEX savings – no offshore manning required

• Power generation
• Control

• Subsea dehydration
• Subsea processing
• Chemical storage

• Subsea production system
• All-electrical control
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Subsea Dehydration Application Scenario (2)

Hybrid Subsea – Topsides Development:

• Greenfield – Hybrid Topsides & Subsea Development
• Brownfield – Process Debottlenecking

• Power generation
• Control
• Condensate handling and storage
• Chemical storage

• Subsea production system
• Dehydration and gas export
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Dehydration Technology Overview
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Membrane

■ Water removal with
porous membrane

■ Continuous process

■ No chemical required

■ Low pressure drop

Adsorption

■ Water removal using beds
of solid desiccants

■ Batch process

■ No chemical required

■ Require regenerations of
the solid desiccants

Absorption

■ Water removal via
glycol absorption

■ Continuous process

■ Low pressure drop

■ Require continuous
glycol supply
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Greenfield: Hybrid Subsea / Topsides Development

• Subsea - production and dehydration unit
• Topsides - Not-normally manned operation, provides utility (chemical, power)
• Dehydration using glycol absorption process:

• Robust subsea unit
• Overall simplicity of offshore setup
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Subsea Dehydration Unit - Overview

Two Stages Dehydration Process
• Stage 1 – Water removal via condensation, with the aid of cooling
• Stage 2 – Water removal by glycol with inline contactor
• Both MEG or TEG is applicable, depending on application needs
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Subsea Dehydration Unit - Main Equipment

Three main elements in the dehydration unit:
1. Active Cooler – cool down the fluid temperature, increase dehydration performance
2. Scrubber – recover the rich glycol for regeneration
3. Inline Contactor – facilitate the dehydration via absorption process
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Conclusions

• Subsea dehydration offers advantages
in pipeline operability, chemical
consumptions, and pipeline material

• The technology offers alternative
development options for long subsea
tieback developments, as well as for
topsides debottlenecking

• NNM utility platform with subsea
dehydration offers potential CAPEX and
OPEX savings for long distance step-out
greenfield development.
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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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