Carbon Capture
Utilization and
Storage (CCUS)

Carnegie ESG Seminar
Oslo, November 21, 2019
Jon C Knudsen, Vice President, Global BD
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Aker Solutions — Leading a Sustainable Energy Future

Decarbonization
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Carbon Capture Utilization & Storage (CCUS)
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Meeting the Paris Agreement Targets
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Enabling Sustainability: Capturing the Carbon Market
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GHG Emission by sector in Europe, 1990 - 2016
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“Important to apply CCUS for large emitters”
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Cost of CO, — Expectations of Further Rise

CO, European Emission Allowances in EUR - Historical Prices
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Carbon Capture With Utilization Comes First (Smaller Volumes)

................................................................................................................................................................................................................ Carbon Capture Oil &
A Gas Standard (2012)
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From Ambitious Targets to Action
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Our Just Catch plants can
capture 85% of these emissions

\
B
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Location Plant (waste management) CO, emissions
Radal 220,000
Trondheim Heimdal Varmescentral 220,000

Oslo Haraldrud 100,000

Fredrikstad  FREVARfoibrenning 92,000

* Fredrikstad Bio-El Fredrikstad 66,000
,‘ Total emissions 818,000
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Waste plants — significant opportunities for AKSO

ﬁ‘i Waste-to-Energy in Europe in 2016

- qmand Country | Emissions per plant
15— o, (average tonnes of CO2
o Sweden 1024 emitted per year)
B WtE Plants operating in Europe 34 5.99
(not including hazardous waste incineration United Denmark Lithuania UK 270 000
plants) : 488 ireland Kingdom 26 3.47 10.26
10,23 437 996, .8 boland Germany 270 000
. _12 7-BGermany 505 .
B Waste thermally treated in WtE plants Belgium g6 55 _ Finland 183 000
(in million tonnes): 93.9 liui:,}.,bourg&e"; %‘fg“b&'_"@mkia
. 1 0.16 Austria 2 0.29 Sweden 176 000
12?238.4 Switzerland 11 2.5 Hlu%gggv Roma
Data supplied by CEWEP members 30 4 ' Denmark 133 OOO
and national sources Bul
* Includes plant in Andorra |tﬂ|’f France 114 000
Portugal  Spain* 41 6.21

412 12 2.88

Gree Norway 95 000

je LU Ep Confederation of Europaan Waata-to-Enargy Flants
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Carbon Capture and Utilization — CCU
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Two lines of thinking — Small Modularized & Large Custom
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Just Catch Advantages

« 100,000 tons CO, per year capacity

* 100% automated (remotely controlled)
+ 100% standardized

« 15 months delivery time from order

+ Cost effective

4y Easy
\ ._ Installation

Easy

Transport
Small

Footprint
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10 years experience with
modular capture plants

Completed
in standard containers
TRL level 8
S26 (NASA/EVU)

Robust
solvent
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Present CO, emissions from Norwegian Process Industry

Sma mineral as

Rhi normag as

Inovyn norge as, klor/vem fabrikken, rafnes
Borregaard as, avd. spesialcellulose
Ferroglobe mangan norge as
Celsa armeringsstal as

Statkraft varme- avfallsforbrenning
Hydro aluminium, heyanger
Eramet norway as, porsgrunn
Sor-norge aluminium

Tizir titanium & iron as

Fortum oslo varme as

Elkem asa avd bjelvefossen

Alcoa aluminium, lista

Norfrakalk

Elkem thamshavn

Elkem bremanger

Eramet norway kvinesdal

Wacker chemicals norway

Esso norge, slagentangen
Norcem kjepsvik

Finnfjord

Just Catch is an ideal solution
for the processing industry

*  Emissions 2018: ~12 million tons CO2
*  (20% of total Norwegian GHG emissions)

* Road Map 2050, cut in CO2 emission:
9.2 million tonnes = 92 Just Catch units

Elkem rana as

Elkem salten

Hydro aluminium, karmoy

Equinor asa avd.tjeldbergodden metanolfabrikk
Eramet norway as, sauda

Hydro aluminium, ardal metallverk
Alcoa mosjoen

Noretyl as

Hydro aluminium, sunndal

Yara norge, yara porsgrunn
Norcem brevik

Hammerfest ing

Gassco karsto

Equinor avd. mongstad raffineri

W“

500

:

1500 2000

1 to 3 Just Catch units Yearly CO, emission (ktons)
cover most industries

1
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This Is Happening Now

-
Heidelberg / Norcem,

cement factory Carbon
Capture FEED, Norway

Preem, Scandinavia’s
largest oil refinery,
pre-FEED, Sweden

Twence Carbon Capture
and Utilization, Holland

Northern Lights Carbon
Storage project, Norway
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Carbon Capture Contract With Twence in the Netherlands

CO, Capture ,"’

= 100,000 TPA
= CO, utilized as fertilizer
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Norcem Cement Plant,
Brevik in Norway

400,000 TPA CO, capture and liquefaction plant
Equivalent to emissions from 200,000+ fossil cars
CO2 transport by ship to permanent storage
Ongoing FEED project, planned operation in 2023
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Northern Lights — carbon capture and storage project

are planning the CO2 transport
and storage in the North Sea
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Onshore
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Onshore terminal with buffer
storage, pump and heater
110 km pipeline

One injection well

GASSNOVA
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terminal

Norcem AS, Brevik
Cement plant

Transport by 1 or 2 ships
700 km distance
Liquefied state (15 barg, -26°C)
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~ Fortum Oslo
Varme AS
Waste-to-
energy plant
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Norcem and
Fortum Oslo
Varme capture
400 kt/y each
Amine technology
Includes CO2
capture,
liquefaction and
buffer storage (4
days)
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Thank youl!

Just Get Going! Just Catch it!

Jon Christopher Knudsen
Vice President | Global Business Development

Email: jon.c.knudsen@akersolutions.com

Aker Solutions
Oksengyveien 8, Fornebu

PO Box 94, NO-1325 Lysaker
Norway
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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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