
CCS R&D AT TNO
SUZANNE HURTER AND FILIP NEELE

20 MARCH 2024, CATO



Image 100%

TNO GEOSCIENCE AND TECHNOLOGY (GST):
OPTIMAL USE OF THE SUBSURFACE

❖ TNO track record in CCS

❖ Situation in Europe

❖ Challenge for The Netherlands

❖ Summary of current storage related projects

❖ Outlook into future R&D

TNO has been conducting R&D in CCS for over 30 years.

The Geoscience and Technology group (GST) is part of

the Energy and Materials Transition Unit
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CO2 TRANSPORT AND STORAGE
CURRENT PROJECTS: PCI/PMI CANDIDATES

Illustration: CATF, 2022List of 6th PCI list candidate projects

PCI: Project of Common Interest

PMI: Project of Mutual Interest

Projects with PCI and PMI status 

can access EU funding to develop 

CO2 transport and/or storage 

infrastructure

Subsidy schemes in place 

to support policy; 

examples:

National schemes: 

contract for difference 

EU: Connecting Europe 

Facility (CEF): provides 

(partial) funding for 

construction of 

transport and/or 

storage infrastructure

EU: Innovation Fund 

(IF): funding for 

construction and 

operation of CCS 

projects

https://www.catf.us/2023/03/europes-net-zero-industry-act-what-does-mean-carbon-capture-storage/
https://ec.europa.eu/eusurvey/files/63d2dc29-db31-4ef8-b2c9-f2d94220da78/8afde238-3437-4f07-84f6-1dd1a287e530
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STORAGE CAPACITY AVAILABLE IN DEPLETED FIELDS
CO2 STORAGE IN THE NETHERLANDS

Source: Carbon Collectors, 2022

(Mt)

Today

https://www.ebn.nl/wp-content/uploads/2023/02/CO2-Straight-from-Source-to-Sink_Ludo-van-Hijfte.pdf


Several transport and storage projects in development

First project now past FID and constructing – large scale, 2.5 Mtpa!

Start first operations 2026

Several projects ongoing by 2030

Storage rates close to 10 Mtpa

Several suppliers, close to 10 wells 

Significant task ahead, post 2030

~3 Mtpa increase in supply and storage rate, or

1 new depleted field online for storage each year

Industry and governments to develop best practices

Speed up licensing

Remove remaining issues and uncertainties
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CO2 STORAGE IN THE NETHERLANDS

Current gas network

Future CCS network complexity?
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EXPECTED DEMAND FOR STORAGE CAPACITY
CO2 STORAGE IN THE NETHERLANDS
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Porthos Aramis Extra gasvelden benodigd Aquifers benodigd

CO2 uit Nederland

Orange: storage in 

aquifers (post 2040, 

need time to develop)

Yellow: ‘additional’ 

depleted fields 

developed for storage

Blue: Aramis (Shell, 

TotalEnergies, 

Neptune), 22 Mtpa

Green: Porthos 

(~40 Mt, 2026 – 2041, 

then full and closes

Domestic CO2 

CO2 from Belgium,

Germany, …

Total storage demand

Post-2030: 3 Mtpa increase in 

storage rate each year = 

One new field online every year

Report on negative emissions (in Dutch)

https://cedelft.eu/wp-content/uploads/sites/2/2023/07/CE_Delft_220460_Koolstofverwijdering_voor_klimaatbeleid_DEF-gecorrigeerd.pdf
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CURRENT CCS TOPICS AT TNO

Monitoring - Design effective and efficient monitoring system

- Define storage project performance 

- Define storage project conformance (i.e., agreement with expected behaviour)

- Fibre optics, using telecom cables for monitoring

- Low-cost seismic methods

Storage in aquifers

Storage in depleted fields

- Find (offshore) aquifer structures for storage

- Include aquifers in national roadmap for CCS

- Develop effective and efficient injection scenarios

- Find balance between risk and cost, compared to storage in depleted fields

- Develop open-source reservoir simulators (OPM Flow)

- CO2 and H2 storage

CCS network development - Study how CCS networks evolve

- Design and operation of (offshore) networks with depleted fields

Re-use of infrastructure - Risks and cost of re-using wells

- Well plugging methods

CO2 stream specifications - Study impact CO2 composition on cost of CCS

CO2 flow loop (under 

construction)

- Flexible and modular facility to investigate CO2
 behaviour for e.g. bends, 

valves, chokes, instruments , and porous media.



screening feasibility pre(feed) construct operations closure
decommissi

oning

OUTLOOK INTO FUTURE R&D

What is the storage capacity of NL offshore aquifers?

Maximum pressure estimation?

Will there be (and how to manage) interference?

Saline formation CO2 storage

9Mar 20, 2024 | CATO 9

Depleted hydrocarbon fields

How to evolve and manage networks and clusters?

How to integrate monitoring data in models (assimilation)?

How to evaluate conformance?

What are conditions for liability handover and after care?

How to decommission CCS projects?



YOUR TIME

Filip.neele@tno.nl
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