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SINTEF

• One of Europe’s largest independent, not-for-profit, research 
organisations:

• Located mainly in Trondheim and Oslo (Norway)

• 2200 employees (75 nationalities)

• 3700 customers

• 320 millions € revenue (including 45 from international sources)

• SINTEF and CCS:
• More than 20 years of experience

• ~ 100 experts working on the different aspects of CCUS

• Budget ~ 20 M€/y on CCS

• World class expertise, models and laboratories (ECCSEL)

• Strong EU player and international partnership

• Lead for the 3 Norwegian CCS centre



SINTEF-ER activities on CO2 transport

• SINTEF Energy Research is strongly involved in a large-spectrum of CCS activities related to 
techno-economic and environmental aspects

From large-scale systems to detailed elements

Network/large-scale 
deployment

CCS chain value chain 
modelling

Technology development and 
support

Fundamental (thermo, safety, 
etc.)

Source: Holm et al. Source: Jakobsen et al. Source: Equinor

Focus today

Source: SINTEF



• Historically, CO2 storage has predominantly been taking place onshore due to 
lower costs. However, the situation in, at least Europe, is likely to be very different

• Massive amounts of CO2 will have to be transported to coastal locations and 
subsequently to offshore CO2 storage fields.

• Different transport options can be used: ships, pipes and combinations of the two.

• Aim: Identify how to best transport CO2 to offshore fields and the associated cost-
saving potential

Motivation



What questions do we want to answer?

• What transport options to use when?

• How much cheaper is it than the 
alternatives?

• How are transport cost varying with 
the distance to the storage location?



What transport options?

Single pipeline (DP) or double pipeline (DP) 

Northern-Light: pipeline to a receiving facility

Ship to floating receiving facility (S15-F and S7-F)

Ship transport with direct injection

Northern-Light: ship to receiving facility

JS1
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JS1 Ok for tomorrow, for TCCS, I would advise to use the figures from the paper.
Julian Straus, 2025-06-11T11:36:43.448



How does the model work?

• Set departing coastal location (central hub)
• Use QGIS to get a polygon outlining the shoreline of the 

desired offshore region.
• Divide this region into a regular grid with equal area cells.
• Each cell represents a storage location.
• For each storage: find the closest onshore location (used as 

the onshore receiving facility, used in the Northern Lights 
strategy)

• Compute the shortest offshore distance between all pairs 
of storages and onshore receiving facilities and harbours.

• Compute the transport cost using the iCCS-model



• Ships and pipelines can go as close to land as outlined by the polygons.

• The center of each cell corresponds to the injection site.

• The receiving facility of each storage location is the closest location on 
shore.

• Cost functions are non-decreasing with distance. I.e. the shortest path is 
the most cost efficient.

• Pipeline diameter is limited to 44''

• Ship size and diameter is optmised to minimise cost

Assumptions



Scenario 1: All currently commercially-available technologies are 
considered. Pipeline lengths are limited to maximum 200 km

• Scenario 2: Same as scenario 1, but strategies based on 7 barg-based 
shipping and long-distance transport by pipeline are also allowed. 
Strategies based on direct injection are excluded.

• Scenario 3: All strategies but those solely based on pipeline transport are 
included.

• Scenario 4: All strategies are included.

Scenarios



Base case results for different 
annual transport volumes

• Shipping to a receiving floating facility is 
the predominant option

• Northern Light type of approach near 
coastlines

• Pipeline-based transport near the 
departing harbour

• The annual transport volume has a 
limited impact on the comparison





Impact of different transport 
scenarios

• Scenario 1: All currently commercially-available 
technologies are considered. Pipeline lengths are 
limited to maximum 200 km

• Scenario 2: Same as scenario 1, but strategies 
based on 7 barg-based shipping and long-distance 
transport by pipeline are also allowed. Strategies 
based on direct injection are excluded.

• Scenario 3: All strategies but those solely based 
on pipeline transport are included.

• Scenario 4: All strategies are included.



• Close to harbour: direct pipeline transport, 
range increases with annual volume

• Close to shore: Northern-Light type 
approach with 7 bar shipping

• Elsewhere: 7 bar shipping to a floating
receiving facility or direct injection

All transport strategies



Summary
Current technologies (15-bar shipping, 
max 200 km pipelines)

• Close to harbour: direct pipeline
• Close to shore: Northern-Light type 

approach
• Elsewhere: Shipping to a receiving 

floating facility is the predominant 
option

• The annual transport volume has a 
limited impact
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Paper available:

All technologies

• Close to harbour: direct pipeline, 
range up to 600 km

• Close to shore: Northern-Light type, 
with 7 bar shipping

• Elsewhere: 7 bar shipping to a 
floating receiving facility or direct 
injection.

• Pipeline range increases with annual 
transported volume
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