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Global CCS is growing ... but not fast enough

Annual CO2 capture capacity vs. storage capacity Annual CO2 storage capacity vs Net Zero Scenario
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The annual carbon capture rate and storage needs of IF
projects
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75% of NL offshore storage capacity available by 2030
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Challenges & Opportunities:

o Capacity / Availability

o Demand versus Supply

o Timing

o Closing the Supply Chain






CO2 FROM SOURCE TO SINKIN 5 STEPS

Customers

= Industrial partners
with CO2 capture
installations

= Collection at
customer site or at
pipeline terminal

=  Multiple customers
can be serviced

O

Compression

= CO2 compressed &
liquefied at ambient
temperature

= Quayside required for
barge access

O

CO2 Emitter

Transport

= Filled barge
collected and put
on transport

= Standard design:
scalable fleet of
barges & pusher-

tonnes CO2 per
barge

Offshore Interface

= Marine Operations

tugs delivering 4000

Independent of
export pipeline
infrastructure
Offshore interface
(TLU) re-deployable
Short pipeline
connection to
wellhead platform /
manifold

Storage

Depleted offshore
gas reservoirs

Little offshore power
requirements
Multiple storage
locations possible
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System complexity — Carbon Collectors vs Northern Lights i

Customer site

« Compression
* Direct continuous
ship loading

Ships

« 4000 ton net load .
 Tug-barge ‘
 Liguid @ 40bar/ 5°C

« 100-250 km distance

Onshore facilities

Jetty
Pump system

Offshore pipeline

« 500m, 10" (TLU-to-
platform)

Offshore facilities

Tower Loading Unit
Existing platform & wells
(worked over)

Northern Lights

 Cryogenic LCO2
* Intermediate
storage,
g . Inter_mittent ship
9) loading
il

/500 ton load

* Integrated ship
 Liquid @ 15bar/ -30C
« 600-1000 km distance

Jetty,
Intermediate

storage,
Temperature
control systems
Pump system

110 km, 12 74"

Subsea pipeline connection
New wells
Umbilical to Oseberg field

Pipeline
110km un-insulated pipeline
12 4 inch
Single phasze (liquid) CO,

CO, Capture Sites

0, captured by Fortum, at Klemetsrud, and

Morcem, in Brevik, and stored locally at their
:-t.'-

Storage volume at each site required to
account for ship arrival every four days plus
a buffer for any upsets in the ove al nain
letty operations are assumed to be by
capture plant

5h|p!5l Onshore facilities
One zhip per capturs One jetty for ship mooring
site Tank volume based on ship cargo size
7 500m? of LCO, per Pump system to provide required
ship export pressure

Pressure 13-18barg
=t equilibrium
temperatura
(approx. -20 2C)

Evaporator to maintain vapour//liguid
balance in storage tanks during
imjection

Hezter to inject above pipeline
minimum temperature

Subsea facilities
* Connecting pipeline,
umibilical and well(s]

Water depth ~300m
Connection for future step-
out
S ||
g Subsea injection well
L e ' * Injection of CO; into
—d 3B reservair st ~2-
s e o 3000m depth
=t *  Pressurain
reservair
~2-300bar
Temperaturs in
- reservair ~100 2C

Umibilical

Connection

from Oseberg-

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




Carbon Collectors Service

Serving customers across N-W Europe

O = Port location with opportunity to'aggregate volumes
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COLLECTORS

we cut your plant's emissions

www.carboncollectors.nl
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