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Opportunities, Challenges and Lessons learned
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Port of Gothenburg

» Scandinavia largest port and the Nordic Energy Hub

» Guaranteed access for business to the entire world

» World-leading rail connections with climate-smart and
resource-efficient freight transport

» 50/50 import/export
» lce-free all year round, no tide
» Approach time from open sea to quayside is 90 min
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« Potential to handle up to 4 Mton CO, / year

» The project received support from the Swedish Energy Agency’s

Innovation Program "Industriklivet” W
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2020

PHASE 1
FEASABILITY

PHASE 2
IN DEPTH FEASABILITY TECHNICAL SOLUTIONS

BUSINESS MODEL

Tanra®
.

Q1 2023 CINFRACAP PAUSED &
Q1 2023 ALTERNATIV INVESTIGATION STARTED (NDA SIGNED)
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CinfraCap in the CCS Value chain
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Open access, low risks, § JUS
 Volume-based & cost reflective: EUR/ton throughput based on actual costs

« Take or Pay: client pays for annual maximum throughput independent of actual throughput
» (Tariffs 5-15 % of total costs of CCS Value Chain)

» CAPEX 150 MEUR (+/- 30%, when joint liquification)

» Preparations for Phase 3 — suggested contracts categories
« Category 1: Joint Venture infrastructure owners
« Category 2: Stakeholders early customers
« Category 3: Stakeholders future customers
« Category 4: Joint Venture - Landowner agreement



Examples of interfaces & design conditions

LOADING/UNLOADING PRESENTATION

Seiector valve assembly
(one for each arm)

Hydraulic power unit

Local control panel
(including PLC)

Figure 4-7 Typical ship loading arm




WAN ST
Length 5: 4500m

From Preem
|Base case: DN100 (liquid,
directly to terminal)
Alternative case: DN250 (

Length1=470m A=
Base case: DN400

Alt.case : DN250

Transport route for step by
step installation until 2040,

for storage tanks
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Seawater return line )/ /
DN400 approx. [
550m long, with L
DN600 vertical
dump caisson )
)

' [Conght - 200m

Base case:
DN400 pipe
DN 100 pipe from Preem
Alternative case:

DN350 (one header from all 3)
Potential: DN200 pipe to District
heating pipe system w tie-in at
piperack.
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Truck off-loading for 1 Mt CO2 /yr - 0,
Train off-loading for 2 Mt CO2 /yr ~ 0,8 EUR/ton CO2
Interim storage and loading for 4 Mt CO2 /yr ~ 5 EUR/ton CO2

The tariffs are highly dependent on the total CO2 throughput

The longer the contract time, the lower the risk and tariff
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2. Differences between the parties’ internal decision-making processes/timetables and
thus different opportunities for making FID

3. The technical and business WP were carried out too separately from each other
4. Discussions concerning the business model and setups

» Q1 2023 the project CinfraCap was put on hold

» An alternative investigation with other collaboration partner started immediately
(NDA was signed and thus no external communication have been made)
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which volu

companies need T&S for FID, and T&
companies need CC volumes for their FID

Setting the correct redundancy on
intermediate storage is tricky — depends on
volumes estimates, logistics inflows/outflows,
seasonal variations, permitting timeline for

storage facilities ship-sizes,, and frequency to

permanent storage sites (on-shore/off-shore)

Flexibility is important - Sufficient TRL but no
off-the-shell products, no int. standards yet
set and no solutions for large scale
implementation exists and never have been
put together in full commercial chain before

Dialog with licensing authorities critical

Allocation of risks and rewards is
challenging when new contractual set-
ups depends on other parties in the
value chain

Both biogenic and fossil CO, are needed
now — different value chains have
different degrees of maturity and thus
different need for replacement products
(e.g. Power-to-X + hard-to-abate em.)

Scandinavia have large potential of
biogenic CO, (CHP, Waste-to-energy,
Pulp & Paper...), well developed energy
systems and stable governments

Possibility for private capital to
contribute to the financing of
projects via VCM

We need to speak the same
language and clarify the term
T&S, i.e. distinguish between land
vS. sea-based infrastructures
nationally

Should there be a discussion in
Sweden concerning e.g.

« Support of establishment of
transport networks and
clusters

« National pipeline
infrastructure
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Key takeaways

Overall

Right mindset - we are all colleagues because there is no time for any
alternative

We need to reduce risks and uncertainties along the whole value chain
— clear regulations and financial support mechanisms are critical

We need to solve the Catch 22 problem — could the solution be to focus
on establishing CO, transport networks and export hubs to serve
clusters of emitters instead of a few CC projects?

Project specific for a CO2 hub

Set the right mindset and clear Roles & Responsibilities early between
project partners and focus on how to reach FID

Develop the technical scope in close connection with the business
scope ‘

Secure volumes

Conduct dispersion calculations early in the project to find optimal
location for the hub

GOTEBORGS HAMN AB - EN DEL AV GOTEBORGS STAD
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Thank you

Tina Marlind
tina.marlind@portgot.se

GOTEBORGS HAMN AB - EN DEL AV GOTEBORGS STAD
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