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Norwegian full scale CCS demonstration project

- Enabling industrial decarbonisation -

— > Northern Lights | o ¥ /.
PERMANENTLY i

STORED

GASSNOVA

equmor el
ToTAL

2 | Northern Lights - CCS event - Paris Open 23 May 2019



Northern Lights concept overview

R7 4
“W

equinor

Pipeline

¢ 110km un-insulated pipeline
e 12%inch

» Single phase (liquid) CO,

Subsea facilities

Connecting pipeline,
umbilical and well(s)
Water depth ~300m
Connection for future
step-out

7 e ) §
Teanan>
CO, Capture Sites Ship(s) Onshore facilities
» CO, captured by Fortum, at Klemetsrud, ¢ One ship per *  One jetty for ship mooring
and Norcem, in Brevik, and stored locally capture site * Tank volume based on ship cargo
at their jetties *  7500m3ofLCO, size
» Storage volume at each site required to per ship e Pump system to provide required

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

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

export pressure

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

Heater to inject above pipeline
minimum temperature

Subsea injection well

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

e Pressurein
reservoir
~2-300bar

* Temperaturein
reservoir ~100 °C

Umbilical

Connection

from Oseberg-

field providing power
and signal from DC/FO
and fluids through umbilical
system

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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CCSin Norway
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CO, test center (TCM) in
operation since 2012

Russia

» 22 years with
operational experience

» Approx. 22 Mill. Te of
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Scaling up CO, storage SAUNOT Zop 21

More projects

Project phase 3

Volumecg,> SMT/y
more wells
Project phase 2 additional pipeline
Volumegy< SMT/y more storage tanks
. more ships - bigger ships
Project phase 1 f;r r'n0||"e wells ps - bigger ship
< pipeline
Volumecoy< LSMT/y 36 storage tanks
L wel more ships
12" pipeline P

12 storage tanks
1 ship per capture site
tank volume based on ship cgrgo size
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The European potential — understanding the scale

Europe
1994 facilities
1680 million tons of CO,

6LFAND @]

TYRKIA
SYRIA

ration Terms

Power and heat Non-metallic minerals

Petrochemicals ...

Cement 118 mill. Ammonia 24 mill. |

Oil and gas

Heat 8...

Refinery 128 mill.
Iron and steel

Iron an...

Che...

Electricity and heat 874 mill. Basic iron and steel 115 mill.

Chemicals/Petroc...

b Bing

Oil and gas

Refinery 2 mill.

Upstream Gas 2 mill.

Norway
35 facilities
15.6 million tons of CO,

Norskehavet e

K .
O anchester

’
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Germany
406 facilities
447 million tons of CO,

DANMARK:

-
Fyn Kebenhavn

NEDERLAND
(? Birmingham Rtsterdam Poznan
Kvitg Londons e V HeEs
SVERIGE BELGIA AL Wroclaw
© Praha Krak
) . = :
. ( TSJEKKIA ™
FINLAND SLOVAKIA
GE . SLOVAK
'6 Paris W | REPUBL
iens I~
Helimkl : X Budapest
. * Tallinn VeE =" @STERRIKE 3
Stockholm!  ESTLAND FRANKRIKE I sverrs e A ’ UNGARN
S ’ b Bing ALY SEOVENIA"

© 2019 Microsoft Corporation Terms
Iron and steel

Non-metallic mineral Chemicals/Petro... Power and heat

Ammonia 1 mill.

Cement 1 mill.
Petrochemicals 0 mill.

Other 1 mill.

Chemicals 0 mill.

Waste management

Waste incineration / wast...

Electricity and heat 261 mill.

Iron and steel | Chemicals/...

Petrochemica...

Basic iron and ...

- _| Oil and gas Waste man...

Iron an...

Manuf... Waste inciner.
Refinery 24 mill -

© 2018 Microsoft Corporation Terrs

MNon-met...
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"Open access” offer for CO, sources to establish capture

Sectors with largest potential

* Hydrogen from natural gas
 Waste incineration

* Cement

« Biomass and biofuel

» Steel production

* Refinery
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The beginning of a European network for CO, removal equinor %+

[ torwegian full-scale project

EU PCl application with 15 partners submitted 01.03.19 B 3 party volumes of CO;

[ Aiternative storage projects

What are Projects of Common Interest (PCls)?

PCls are infrastructure project that link the energy
systems of EU countries.

Why are they important?

To have PCl status is the first important milestone for
a Project to be eligible for funding from the EU.

The Northern Lights PCI
- 15 partners
-/ countries
- 3 reciprocal alternative storage sites

ersion of map from the report
3, changing climate” {(Bellona Europa, 2018).
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Visualisation of land facilities (Naturgassparken in @ygarden)

Multconsult
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Subsea Facilities

Oseberg Feltsenter E
Sett mot ser

-Pulling Head & Hang Off

Satellite structure delivery 01.10.2019

UTA & MudMat

Wellhead delivery 01.10.2019

J-Tube Seal with Bend Limiter 90°

Vertabrae Bend Caverage \ e~
4 Limiter {5»;“-.'[1[ GG

:‘f-'.'_—i]l E;'i" ) h

Installation 10.2019
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Our first stone...

Well Bay Insert: finished fabricated 28.03 at
EPG Poland, ready for painting
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Latest snapshots
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Project status & plan ahead
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September November/December Q2 Q4
2019 2019 2020 2020/2021 2023
FEED Studies Drilling of Northern - Norwegian In operation
completed injection well Lights FID  State FID
Aurora Area applied for in exploitation
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Northern Lights — CCS event Paris 23.05.19

Cristel Lambton - Northern Lights SURF Manager
crl@equinor.com

© Equinor ASA

This presentation, including the contents and arrangement of the contents of each individual page or the collection of the pages, is owned by Equinor. Copyright to all material including, but not limited to, written material, photographs, drawings, images, tables and data remains the
property of Equinor. All rights reserved. Any other use, reproduction, translation, adaption, arrangement, alteration, distribution or storage of this presentation, in whole or in part, without the prior written permission of Equinor is prohibited. The information contained in this presentation may
not be accurate, up to date or applicable to the circumstances of any particular case, despite our efforts. Equinor cannot accept any liability for any inaccuracies or omissions
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Screening of 3rd party volumes equinor -

- Northern Lights currently screening for potential candidates for 3rd party volumes of CO, outside of Norway

- On request from the Norwegian QOil and Gas Association a model has been developed by Endrava (Valentin
Vandenbussche) with support from Carbon Limits (Gaélle Bureau)

- Data from The European Pollutant Release and Transfer Register
- Sites emitting more than 100 ktCO,/ year in Europe

- Industrials sites producing power and heat, industrial facilities and waste management

I- W endrava CARBON LIMITS

Norskolje&Qgass
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Potential - France

2009 facilities
103,3 MTPA of CO,

Estimated 69,2 MTPA of
capturable CO, (generic)

Large number of facilities
located far from sea/port —
however, large volumes in
Dunkerque and Le
Havre/Rouen

,. ﬁﬁ;ﬁore" FacilitylD, FacilityName, Pa

ent C ompany Sector, Main owner (simplified), Main owner we

=1

Cork Amsterdam
Cardit London Main fuel power plant
: & Dusseldorf on
. TYSKLAND . .
Plymouth Koin Biogas
Segment ! = Frankfurt Natural gas
@ Chemicals/Petrochemicals St Peter Port. @E‘JB\M Pizen Natural gas /Furnace...
Food OF S Stuttgart
7 . e
@Iron and stee Miinchen
@ Non-ferrous metals 8 ‘“"5 (@) i
7 . Naduz
@ Non-metallic minerals ‘,“ E oSt ; Ef e
® @ ANKRIKE svers :
Oil and gas
sioy CountryName
@Fower and heat . " Milang Czech Republic
e s Ly rino * g
®Pulp and paper Eoroew (@] . KRG Denmark
) Genoa Estonia
Waste management Biscayabukta .
Toufdpe _Firenze l Finland
Water treatment wufia Santander é) ’
; . France
Vitoria (,
® Wood and wood products .
o Ourense ANDORRA ITALIA Germany
= actio v Greece
Braga Valladolid Zaragoza ®’ tAq
| C C _Barcelona Hungary
 Bi Iceland
b Bmvg . Madrid & 2018 Microsoft Corporation Jerm=
eail lies ‘
FacilitylD FacilityName Main owr,

Power and heat

209

293773 CBEM
175612 Centrale Electrique SPEM
4929 Centrale thermique du VAZZIO
4353 Centre de Production Thermique
EDF de PORCHEVILLE
158651 COMBIGOLFE

104673 CYCOFOS

239375 Dalkiz Biomasse Rennes (DBR)

fariliti
raciites

69185K

oK 103324K

Distance to sea [km]

0,00 659,27

R 4
“W

equinor

Distance to Kollsnes [km]

31,66 3946,52

O O O O

Distance to closest port [km]

0,00 352,76

Distance to goods port [km]

0,00 631,08

O O O O

€02 2016 [t]

100000 34900000

O

Commissioned date

1859 2015

O

Latest modification

1956 2018

O O O O

Non-metallic minerals

Cement 11M

Chemicals/Petrochemicals

Petrochemicals 6...
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