Northern Lights “

A European CO, transport and storage network




Historic investment decision for
transport and storage of CO2

E May 15, 2020 16:01 CEST | Last madified May 15 2020 17:28 CEST

Equinor, Shell and Total have decided to invest in the Northern Lights
project in Norway's first exploitation licence for CO, storage on the
Norwegian Continental Shelf. Plans for development and operation have
been handed over to the Ministry of Petroleum and Energy.
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Northern Lights phase 1 schedule

Here we were last year

Comme rcial model

Conflrmatlon well
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Northern Lights — Transport, injection and permanent storage of CO,
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Northern Lights concept overview

Pipeline

¢ 110km un-insulated pipeline
e 12%inch

» Single phase (liquid) CO,

Umbilical to Oseberg
Connection

from Oseberg-field
providing power
and signal from

DC/FO and fluids thro
umbilical system

FTTTLELL) 4

CO, Capture Sites

» CO, captured by Fortum, at Klemetsrud,
and Norcem, in Brevik, and stored locally
at their jetties

» Storage volume at each site required to
account for ship arrival every four days
plus a buffer for any upsets in the overall
chain

» Jetty operations are assumed to be by
capture plant

Ship(s)

¢ One ship per
capture site

e 7500m®of LCO,
per ship

e Pressure 13-18barg
at equilibrium
temperature
(approx.-30 °C)

Onshore facilities

One jetty for ship mooring

Tank volume based on ship cargo
size

Pump system to provide required
export pressure

Evaporator to maintain
vapour/liquid balance in storage
tanks during injection

Heater to inject above pipeline
minimum temperature

Capacity (Mt/y)

+ pump capacity
+ heater capacity
+jetty

Onshore facilities

Subsea injection well

* Injection of CO,
into reservoir at
~2-3000m depth

¢ Pressurein
reservoir
~2-300bar

* Temperaturein
reservoir ~100 °C

1 x injection well
(tbc)

Subsea
facilities

Connecting pipeline,
umbilical and well(s)

Water depth ~300m
Connection for future
step-out

Storage complex

Planned in the Johansen formation South
of Troll ("Aurora”) with an expected
capacity of at least 100 Mt of CO,
Contingency storage in Heimdal
(depleted field)
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Shipping engineering & design

Scale-up food industry ships — proven technology

Tender for 2 ships

7 500m? FP LPG design

Operation:  13-15barg (loading)
13-18barg (discharge)

Efficiency optimisation through:

* Shore power supply
« 2 stroke BAT engines

»  Optimal manoeuvring specification

 Simulation of CO, ops & berthing
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Timeline ships

* TJendering currently ongoing
 CAplanned 2021
« Construction works start  2022/25
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Shore power connection (port-side)

| Shore power connection
Provisions Crane | (port-side)
Manifold - c. ‘mid-ship’
/ Bridge

LNG tank / Manifold crane
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Onshore facilities: design basis

Located in Naturgassparken, @ygarden
commune

1.5 MT/year of liquid CO,

Storage pressure and temperature of |
liquid CO, are 13-18 barg and -30 to - |
20 deg C. |

Purposely built for CO, handling

Remotely controlled in normal operations

Possibility to extend to future phases

CA planned for Q4 2020 oy

| SE¢

Construction works start Q4 2020 |
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Onshore facilities: what are we building?

Import jetty

Storage tanks for CO,

Loading arms and equipment for
transport of liquid CO,

Process systems

Quality control for CO,

Substation

Administration complex
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Pipeline: what are we building?

12" (OD) 100,4 km of C-Mn pipeline

HDD tunnel with water circulation at landfall
(-29°0C)

1PLEM, 2 In-line Tees, 1 spool
Challenging nearshore section
Offshore areas affected by intense fishing

27 crossings of other pipelines and cables
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Pipeline status update

Completed route selection

Defined Horizontal Directional Drilling (HDD) at
landfall

Alternative solution for not heating CO, before
injection

Tees to prepare for extensions to other reservoir or
other facilities connections

Pipelay starts in 2023
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LENGTH SCALE 1: 2500 DEPTH SCALE 1: 2500
FILE

HDD EXIT POINT

SEE HDD EXIT POINT DETAIL
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Subsea facilities: what are we building?

- 1single well satellite structure incl. all subsea
components and control system

e 1 fluid umbilical 36km (MEG and hydraulic)

1 DC/FO 36km (power and signal)

Both to tie-in to Oseberg A platform

Protection covers for overtrawlability

Prepared for extension in daisy chain
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FUTURE
DC/FO CONNECTION

PIPELINE FROM NATURGASSPARKEN

—
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Subsea facilities status update

« Satellite structure fabricated August 2019

« Satellite installed at Eos at 300m water depth
with ROV October 2019

« Routing for umbilical and DC/FO confirmed
and surveyed.

« Post-FEED DC/FO study
« Preparations for [TTs. CA from 09 to 122020

« Installation works resume in 2022
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Northern Lights

Plan for Development & Operation, Plan for Installation & Operation
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We'll be back soon...

R7 4
“W

equinor

16 | Northern Lights Summit

Open

09 June 2020



