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Northern Lights CCS

A European CO, transport and storage network
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New Business Development Director
Northern Lights CCS (Equinor, Shell, Total)

The energy transition - the role of CCS equinor‘...-‘
- Aggregate level: How do we de-carbonize the economy while at the same time maintaining
industrial activities, value creation, jobs?

- Company level: What's our role? What will our shareholders want us to do? What can we

afford?
: ol : : : >
e e T o o] | cometaom - What will the ETS price do in the future?
—_— - Availability of subsidies?
W' o - Is there a market for decarbonized end
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- Covid-19 economic impact?
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https://northernlightsccs.com/
https://markets.businessinsider.com/commodities/co2-european-emission-allowances
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Northern Lights CCS - FID Process concluded equinor-‘_.

Topicsv  Documentsv  Whatsnewv  Ministries~  The Government v
Topicsv  Documentsv  What'snewwv  Ministries~  The Government v PP,
| it inilast in the CO2 = PR The Government launches ot
THROTLAN n," CSLNCRIE Energy Longship’ for carbon capture
storage project and storage in Norway
: A t ]
The Ministry of Petroleum and Energy has received and In a Government White Paper to the Norwegian parliament
started our assessment of the development plan for the submitted today, the Government prop: tolaunch a
Northern Lights CO2-storage project. carbon capture and storage (CCS) project in Norway. The o
broject has been named ‘Loneship' in Norwesian 'Laneskin
15 May 2020: NL CCS confirm our conditional FID 21 September 2020 The Norw. Gov't confirm their support
Topicsv  Documentsv  Whatsnewwv  Ministriesw  The Government v
You - Fring for Longship nd ertra
Funding for Longship and
Northern Lights approved
Vesterday, the Storting (Norwegian Parfiament) adopted the
budget for the Ministry of Petroleum and Energy for 2021,
in line with what was proposed from the Government.
——
14 December 2020: The Norw. Parliament confirm their support 15 December 2020 Press Conference, y;y;lt_h the three CEOs and the Minister
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The Norwegian full scale CCS demonstration project equinor %
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Northern Lights CCS concept overview equinor‘.--"

Pipeline Subsea facilities Umbilical to Oseberg
+ 110kmun- + Connecting pipeline, Connection
insulated umbilical and well(s) from Oseberg-field I
pipeline « Water depth ~300m providing power 7
+ 12%inch +  Connection for future and signal from
- Single phase step-out DCIFO and fluids through
(liquid) CO, umbilical system

Subsea injection
well

+ Injection of CO,
into reservoir at
~2-3000m depth
Pressurein
reservoir
~2-300bar
Temperature in
reservoir ~100°C

CO, Capture Sites Ship(s) Onshore facilities
+'CO;captured and liquified + One shipper « One jetty for ship mooring
+ Storage volumes at each site required to capture site « Tank volume based on ship cargo
account for ship arrival every four days . 7,500m0fLCO, size
plus a buffer for any upsets in the overall per ship + Pump system to provide required
chain +  Pressure 15 barg export pressure
+__High purity > 99% CO, at equilibrium
temperature
(approx. -30°C)

5 Capacity (Mtly)

; Storage complex
+ ship(s) : Eum‘p capacity +well(s) + saline aquifer (Johansen formation) south
heater capacity of Troll (*Aurora’)
+ jetty
15 +tanks?
|

Visualisation of onshore facilities, West Coast Norway

equinor
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Construction Activities have Commenced

.

Time-lapse camera installed on site
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Exploitation Permit EL 001 for CO2 storage
awarded by Norwegian authorities
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Is there a business opportunity? equinor’-r‘

- There is no lack of CO2in Europe
- The ship-based solution means access for CO, emitters across Europe

Each dot represents at least 0.1 mtpa, most much more | . SeCtOI’S W|th the Iargest pOtentIa|
O
&e . * Waste incineration / WtE
e 0 * Cement
» Biomass and biofuel
» Refineries
 Fertilizers
» Steel
* Natural gas
o Hydrogen
o Electricity
« DAC
bBlng WRcio TS M icros aration Terms
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Is there a business opportunity? equinor %
- There is no lack of CO2in Europe
- The ship-based solution means access for CO, emitters across Europe
[ Each dot reprsenents at least 0.1 mtpa, most much more | )
— a Sectars with the largest notential
[For the entire Europe map:
- Waste incineration - 261 facilities, 75 MTPA
- Cement and lime production - 277 facilities, 141 MTPA Grand total: Approx. 1 500 MTPA ‘
- Biomass/fuel (pulp and paper) - 121 facilities, 73 MTPA
- Refineries — 94 facilities, 130 MTPA
- Steel and iron — 70 facilities, 134 MTPA
- Hydrogen - 10 facilities, 3 MTPA
- Natural gas — Very hard to estimate, as this is part of the "Heat and Electricity’, which is @ combination of several fuel sources (coal, gas ete). Total for
Heat and Electricity is: 753 facilities, 962 MTPA
|For Northern Lights CCS (Direct distance to Naturgassparken less than 1500 km, closest port within 25 km):
- Waste incineration — 108 facilities, 40 MTPA
- Cement and lime production — 40 facilities, 24 MTPA
- Biomass/fuel (pulp and paper) - 55 facilities, 40 MTPA Grand total: Approx. 580 MTPA
- Refineries — 45 facilities, 65 MTPA
- Steel and iron - 30 facilities, 75 MTPA
- Hydrogen - 4 facilities, 2 MTPA
- Natural gas — Very hard to estimate, as this is part of the "Heat and Electricity”, which is @ combination of several fuel sources (coal. gas etc). Total for
Heat and Electricity is: 253 facilities, 335 MTPA
b I
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We are active in virtually all Northern European
countries, and a few more...
il -
Nurwny
A - -
= Lihuonia
Emﬂg\'ﬂ"
Dh:ob- Denmark g
nited Phase 2
A Kingdom . =
- £
L g g Project #1 2500 kipa
8 o Project #2 750 ktpa
™ g [ — NBI example volumes
¥ for illustration |
e Belg\um T3 pUpOSes anly
5 »n.lglum <’ " - :
[ 20,3l Norcem (Cement) 400 ktpa }Base
Project A 200 ktpa (examgle volume)
Switzerland F’ro ect B 500 ktpa (example volun
‘ 2018 ‘ 2019 ‘ 2020 ‘ 2021 2022 ‘ 2023 2024 2025 2026 ! 207 2078 ’ 2028+n

Timing highly notional

Subject to stand-alone investment decision

..
equinor *-

Injected CO, (Mtpa)
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Growing number of MoUs signed equinor %+
SIGNATORIES
1 Fortum Group: Finland
2. Ervia Ireland
3 Air Liquide, Belgium/France
4. Stockholm Exergi. Sweden
5 ArcelorMittal, Luxembourg/Belgium
& Preem Sweden
7. Heidelberg Group, Germany
8 ETH Zurich, Switzerland
9. Microsoft, USA
10, ..imminent..
TYPICAL CONTENT
- Logistics studies
. CO,specifications optimized across value chain
. Commercial maturation
« Joint advocacy for CCS and its importance for the successful decarbonization of European industry
12
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Collaboration with Microsoft on Northern Lights

N
) equinor %
value chain

By Anne Cavendish - 14 okt. 2020 17:40

B Microsoft

Northern Lights is innovating for the future of
carbon transport and storage

— https://news.microsoft.com/transform/northern-lights-is-
e | \7’ | AR innovating-for-the-future-of-carbon-transport-and-storage/

Irene Rummelhoff, Equinor’s executive vice president for Marketing, Midstream and Processing (MMP), and Brad Smith. president of Microsoft

Equinor has signed a Memorandum of Understanding (MoU) with Microsoft to explore
ways to support the Northern Lights carbon capture and storage (CCS) project as a
technology partner. Microsoft will explore using the project to enable the transportation
and storage of captured CO, Equinor is developing the project together with Shell and
_| Total as equal partners

13
o M2
NW Europe based companies NL CCS equinor *
have a positive dialogue with, MoU-partners ++  This s @ dynamic picture, subject o change
- Will not be realized, but provides an impression of the
scope/size of the prize
Chart Title
‘... Approx. 48 mtpa
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CCS in Norway — 24 years of successful industrial experience equinor
C_Ozitze‘st center (TCM)
operational since 2012
i N, » 24 years of operational experience

United Kingdom Denmark
Ireland  Isle of Man Germany . Germany. Poland

*  Approx. 24 mill tons CO, stored




