Enable CO, storage as an effective climate tool for a low carbon future

Update from Northern Lights project
CLIMIT summit 2019, US-Norway MOU side event on storage

@2 Peter Zweigel & NL team
From words to action
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NORTHERN LIGHTS CONCEPT
OVERVIEW
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Pipeline

¢ 110km un-insulated pipeline
e 12 Yinch

» Single phase (liquid) CO,

Subsea facilities

+ Connecting pipeline,
umbilical and well(s)

+  Water depth ~300m

» Connection for future
step-out

Subsea injection

well

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

e Pressurein
reservoir
~2-300bar

*  Temperature in
reservoir ~100 °C

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 7,500m3 of LCO,
per ship

* 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

»

A 5 Capacity (Mtly) 1

+ pump capacity
+ heater capacity
+ jetty

+ tanks?

Onshore facilities

Umbilical

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

1 x injection

well (tbc) 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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Project status

- Onshore concept study and FEED (ongoing)
- Pipeline concept and FEED (ongoing)

- Confirmation well Q4 this year (execution) :
—_

- Subsea equipment for drilling contract
- installation Q4

- Drilling rig
- Ship studies
- Subsurface studies
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Aurora prospect

Main target: Dunlin Group (Johansen Fm.,, Cook Fm.)

SW of Troll Field
Earlier studied by Equinor, NPD, Gassnovq, ...

Good reservoir sandstones beneath Troll Field,

unproven in storage area

Double seal: Drake Fm./Brent Gp., Draupne Fm.
Troll reservoir (Viking Gp.) and Brent sandsones as

secondary storage complex
Pressure separation proven at Troll
Challenges:

- Reservoir quality at storage site
- Appraisal well end 2019

« Must avoid contamination of Troll Field
hydrocarbons

- Assure integrity of legacy wells
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Update from Northern Lights project
CLIMIT summit 2019, US-Norway MOU side event on storage

Peter Zweigel (Leading Advisor CCUS)
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