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CO2 transport infrastructure = 

key enabler necessary to 

establish a CO2 market in 

Europe.

* COM/2024/62 final

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2024%3A62%3AFIN&qid=1707312980822


Volume of CO2 captured for storage and utilisation in the EU1

Share of the CO2 captured by origin1
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* COM/2024/63 final

https://eur-lex.europa.eu/resource.html?uri=cellar:6c154426-c5a6-11ee-95d9-01aa75ed71a1.0001.02/DOC_3&format=PDF
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=COM:2024:63:FIN
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*Please see the final text here. 

https://www.europarl.europa.eu/news/en/press-room/20240419IPR20568/meps-adopt-plans-to-boost-europe-s-net-zero-technology-production
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*IF portfolio as of 31 December 2023

+ IF23-NZT call results coming soon



+ 1,7 Mtpa

by 2030 

(not in the 

room today) 
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- VALUE CHAIN

FROM CAPTURE TO STORAGE

Kujawy cement plant Capture and Liquefaction Supply chain Storage

CRYOCAP FG

WASTEWATER 

TREATMENT

H2O

N2

O2

AIR SEPARATION UNIT 

- O2/N2 PRODUCTION

L-CO2 

STORAGE

L-CO2 TRAIN 

TRANSPORT

L-CO2 TRUCK 

TRANSPORT

L-CO2 HUB 

TERMINAL 
(PORT OF GDAőSK)

TRANSPORT 

L-CO2

BY SHIPS 

SAFE CO2

STORAGE IN 

THE NORTH 

SEA

Kujawy cement plant GO4ECOPlanet ECO2CEE Transport and offshore 

storage

ǒ 1.1 mtpa CO2 capture capacity

ǒ Inland transport: ~200 railcars, regular rail freight service (up to 2 trains per day)

ǒ Maritime transport: up to 2 vessels, 1-2x/week
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Critical areas

TIMELINE & KEY BUSINESS CONDITIONS 
TO REALIZE THE PROJECT

ǒ Alignment of FID and Start of Operations across the CCS value chain

ǒ CO2 Export terminal ready on time

ǒ Cost effective, safe and timely CO2 storage solution

ǒ Infrastructure development maturity of the CO2 transport, export/conditioning & Storage 

ǒ Acceptable and standardized CO2 specification, considering the entire value chain

ǒ Favorable project economics at FID

2029

WP3 - Entry Into Operation

Subject to the readiness and operativity of 
the entire value chain, including:
- Capture unit, 
- Railcars, 
-Transhipment terminal (HUB), 
- Ship, 
- Storage sink.

Q2 2026

WP1 - Financial Close / FID 

All contracts in place, including 
permanent storage and the supply of 
railcars and ship

Q3 2028

WP2 - Main Equipment Delivery

Civil works - capture plant incl. 
intermediate storage & loading terminal

2022-2026

Preparatory phase - ongoing

GW"itcpv"*44:o֗+"cyctfgf="
Environmental decision and Building 
Permit - granted;
Feasibility Studies and FEED completion;
Detailed engineering - Capture plant
Transport & Storage contracts negotiation



www.go4ecoplanet.com

https://www.go4ecoplanet.com/
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Dunkirk
CO2 terminal

CO2 storage

Dunkirk

CO2 terminal

(Liquefaction, storage)

Réty

Dunkirk
CO2 terminal

CO2 Capture and  

Compression

Lime production

«5Ω!ǊǘŀƎƴŀƴ η ǎŎƻǇŜ

CalCC project in Réty

Lime production
CO2 capture

and compression

CO2 shipping

& permanent storage

CO2 transport

(via pipeline)

ContentΥ ¢ƘŜ wŞǘȅ //{ ǇǊƻƧŜŎǘ ŀƛƳǎ ŀǘ Ŧǳƭƭȅ ŘŜŎŀǊōƻƴƛȊƛƴƎ CǊŀƴŎŜ ƭŀǊƎŜǎǘ ƭƛƳŜ Ǉƭŀƴǘ ǳǎƛƴƎ ![Ωǎ CryocapTM FG technology

Target: Start of operations in 2028, avoiding approx. 600 ktpy of CO2 (up to 650 ktpy CO2 transported)

CO2 Transport needs: onshore dense phase pipeline & shipping from Dunkirk CO2 Terminal to storage (terminal)

Decision to invest Start-up

2023 2024 2025 2026 2027 2028 2029 2030

CONFIDENTIAL LHOIST

IFLS Project Start



18KEY BUSINESS CONDITIONS NECESSARY TO REALIZE THE PROJECT

Business case:

¢ƻŘŀȅΩǎ Ŏƻǎǘ ƻŦ ǎǘƻǊŀƎŜ ƛǎ ƘƛƎƘŜǊ ǘƘŀƴ Ŏƻǎǘ ƻŦ ǇǊƻŘǳŎǘ όƛƴ 9¦Σ ǿƛǘƘ /9C ϧ LC[{ύ

We need to further optimize costs all along the value chain

We need to secure CCfDfunding

We need to secure large quantities of local biogenic fuels 

We need long term customer commitments for low carbon lime ready to absorb the costs

Risk Management:

¢ƻŘŀȅΩǎ //{ ǾŀƭǳŜ ŎƘŀƛƴ ǊŜƳŀƛƴǎ ŎƻƳǇƭŜȄ ǘƻ ǎŜǘ ǳǇΣ ŎƻƴǘǊŀŎǘ ŀƴŘ ƳŀƴŀƎŜ

We need to find ways to further mitigate risks and increase flexibilities

We need (new) insurance products wrt delays at start up, forced venting and business interruptions

Cost-effective and flexible Shipping & Storage contract(s): 

.ŀǎŜŘ ƻƴ ŘŜŦƛƴƛǘŜ άǊŜŀǎƻƴŀōƭŜέ /h2 quality specifications 

CONFIDENTIAL LHOIST
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K6 Program ïTwo Phases to achieve Carbon Neutrality before 20230

Air Liquide, EQIOM, CINEA

Dry Kiln

CO2 Capture

(850 ktpa)

CO2 

Compression &  

Liquefaction

Kiln Gas 

Recirculation

Oxygen

Supply ASU/Pipe

Oxygen Supply 

ASU or off-site
CO2 Compression

& Transport  Flue Gas Cleaning

& Dewatering
Gas Recirculation

Phase I = -20% CO2/t

2026

Phase II = -80% CO2/t

2028
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CO2 transport 

Pipeline

Lumbres Č Dunkerque

Combined volumes 

with Lhoist CalCC

Dunkerque Hub

CEF DôArtagnan
CO2 shipping CO2 Storage

Mer du Nord

K6 Program ïCornestore of a full value chain to achieve Carbon Neutrality before 20230

Air Liquide, Dunkirk LNG, EQIOM, Lhoist, CINEA
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Public consultation

& permitting CCS

Feasibility K6
First 

CO2

Investment 
decision CCS

Public consultation 

& permitting K6

Investment 
decision K6

First 

clinker

Capture + Pipe + Terminal Erection

Kiln erection

K6 Contract signature

European

Subsidies

K6 Design
Choice of 

supplier

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Feasibility

CCS



Objective: Capture of 800 kt biogenic CO2 from an 

existing bio-fuel fired heat & power plant (KVV8)

Location and participants: Located at 

Värtaverket, Stockholm, in the heart of Stockholm's 

district heating system. Implemented by 

Stockholm Exergi, Sweden's largest district heating 

company. (Owned by the City of Stockholm and 

Ankhiale.)

Project overview: Investment in a post-combustion 

Carbon Capture facility based on HPC technology, 

as well as liquefaction and intermediate storage for 

further transport of the CO2

Beccs Stockholm



ÅThe project will capture 140 t per hour or ~100 

kt per month at full load. 800 kt on a full season 

due to seasonality (lower summer load)

ÅProject financing in a combination of EiF grant,  

the voluntary carbon market (VCM) and the 

Swedish reverse auction

CO2 transport and storage needs

ÅFinal storage site not yet appointed/selected. 

Coordination of time-lines, project milestones and 

conditions crucial

ÅPre studies on further CCS implementation on two 

WtE-plants in Stockholm Exergi´s network initiated



CCS VALUE CHAIN WORKSHOP, INNOVATION 
FUND, BRUSSELS, 2-10-2024

WORLDôS LARGEST 
CROSS-BORDER CCS CHAIN
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THE KAIROS@C PROJECT

Å Integrated CO2 capture of 5 world scale chemical productions plants

Å Focus on hard-to-abate process emissions (no clear alternatives)

Å Total yearly volume of 1,55 mtpa or 14,0 mt over first 10 years

Å Use of Antwerp@C infrastructure (backbone and liquefaction terminal) in the port of Antwerp

Å Supporting innovative development of liquid CO2 vessels

Å Driving the implementation of CCS directive for cross border CO2 transportation and storage , including the required legislative 
framework

Å Current timeline: financial close 1H 2025, start-up  2028
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Å CO2 specifications:

Å CO2 specifications need to consider the industrial reality and minimize the total costs over the whole chain

Å Specifications based on customer portfolio or ñfood gradeò are not acceptableand detrimental to industrial CCS chains

Å Storage tariffs:

ÅLack of transparency on storage tariffs in a context of massive ñpublic fundingò remains not acceptable

Å Tariffs which do not relate to cost (not a cost+ model) lead to unbalanced economics throughout the CCS value chain in a context of 
volume scarcity / excessive profit ïreturn expectations

Å Indexation of tariffs on ETS is not acceptable

Å Regulated environment needed?

Å Unbundling of shipping and storage:

Å Need to ensure freedom of choice for emitters  to choose their own shipping provider

Å Need to ensure effective ñnon-discriminatoryò access to receiving terminals and to prevent ñtechnical barriersò to 3rd party shipping

Å Storage providers shall not impose ñmore stringentò rules to access terminals at the sink than at the loading port ñe.g. shorter
windows of arrivalò

Å Rapid development of storage capacity is lacking:

Å More demand then supply

Å License holders deliberately(?) delaying developments?

Å Early movers are heavily penalized by ñchildhood diseasesò(i.e. logistic disruptions along the CCS value chain)

ÅConsider ñinsurance principleò for early movers: free ETS allocation in case of logistic disruptions/force majeure ?)

Å These principles were underscored by the EU commission (Feb 2022 workshop), but are still not yet implemented

Å Innovation Fund subsidy model does not provide a solution for the ñexceptional inflationò experienced since subsidy award

CURRENT CHALLENGES



THANK YOU!







Greenstore
Dr. Anne-Mette Cheese

Country Lead CCS Denmark
2nd October 2024



Harbour Energy 

|  

CCS

.ǳƛƭŘƛƴƎ ŀƴ ŀŘǾŀƴǘŀƎŜŘ //{ ǇƻǊǘŦƻƭƛƻΣ ŀƴŎƘƻǊŜŘ ōȅ IŀǊōƻǳǊΩǎ ±ƛƪƛƴƎ ǇǊƻƧŜŎǘΣ ǿƛǘƘ ƭƻƴƎ ǘŜǊƳ ŎŀǎƘ Ŧƭƻǿ ǇƻǘŜƴǘƛŀƭ

32

DŜǊƳŀƴȅ ƛǎ ǘƘŜ 9¦Ωǎ ƭŀǊƎŜǎǘ /h2 emitter at >600 mtpa but 
currently has limited domestic CO2 storage capacity.

Camelot

Viking

Greensand

Acorn

Luna

Havstjerne

NOR-GE Pipeline

Wilhelmshaven

United
Kingdom

Norway

Denmark

Germany

Harbour CO2 storage licence interests

Proposed CO2 transportation pipeline

Energy hub

ÁBroad, pan European 
portfolio of CO2

transport and storage 
projects

ÁLong term 
relationships with 
premier European 
emitters in hard to 
decarbonise sectors

ÁAccess to key energy 
hubs, including 
strategically located 
Wilhelmshaven, in 
Germany, and 
Immingham, in UK.

Harbour has a leading CO2

storage position in Europe

Greensand, Denmark: 1st CO2 storage, March 2023

Viking: Located to serve UK & European markets

Access to key energy hub Wilhelmshaven, Germany

Poseidon

Greenstore

Immingham

EU-Commission 2.10.2024

Greenport Scandinavia



Harbour Energy 
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Greenstore

Onshore Greenstore

Greenstore AwardedJune 20, 2025Greenstore AwardedJune 20, 2025

33EU-Commission 2.10.2024

Å Initially estimated storage capacity in Greenstore: 
250 millions tons of CO2 in two separate geological formations at 
between 2000 meters and 3000 meters depth below surface

ÅThe Gassumstructure holds one legacy exploration well Gassum-1

ÅThe structure is defined on vintage and newly acquired 2D data and forms a 4-way dip closure 
with some crestal West-East trending faults. Structure & Trap size is large with > 200 km2 closure 
area

ÅThe storage complex is comprising two storage units, the shallow GassumFm storage unit(main 
target) and the deeper SkaggerakFm storage unit (mature upside)

ÅThe storage unit is overlain by thick and competent Jurassic seals and Chalk acting as effective 
top seals for the injected CO2

ÅMain subsurface risk are related to the trap effectiveness (faults) and on reservoir effectiveness 
(lateral connectivity)

Å Detailed work program to assess underground, drill wells, clarify 
commercial solutions



34Harbour Energy 
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GreenstoreTimeline

2024 2025 2026 2027 2028 2029

Q
1

Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 H1 H2

Licence award

Dialogue and 
information

3D seismic work

Well planning 
and drilling

Storage 
evaluation 

update

Marketing and 
commercial 
evaluations

Assess 
feasibility

Apply for 
storage or drop

Possible first 
injection

Continous dialouge and information activites locally 

1 2 3

EU-Commission 2.10.2024



Harbour Energy 
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Å A functioning CCS market demands an entire CCS value chain

Capture at the emitter    Transport to Collection Points      Storage 

35EU-Commission 2.10.2024

Storage site

Emitters

Infrastructure

Timing 

& volume

ÅOnshore storage considerably more 

economical attractive than offshore 

solutions.

ÅNeed for development of open access 

infrastructure solutions, both in Denmark 

and the continent  

ÅAvailable CO2 committed to storage sites

ÅCO2 from emitters ready for infrastructure 

at the right time 



Contact detailsContact details



Coda Terminal

Kristinn Ingi Lárusson ïCCO & CBO



20342025 2026 2027 2028 2029 2030 2031 2032 20332023 2024 20362022

IF GRANT

AGREEMENT

START

START OF OPERATION AND SCALE UP

1 PHASE

0.7 Mt CO2/YR

2 PHASE

1.4 Mt CO2/ YR

3 PHASE

2.1 Mt CO2/ YR

PREPARATION CONSTRUCTION

PROJECT TIMELINE

2035

FID

OPERATIONS

IF GRANT

AGREEMENT

CLOSURE

4 PHASE

3 Mt CO2/ YR

CODA TERMINAL



Key figures

Safe: risk of leakage is fully eliminated by dissolving 
CO2 in water

Cheaperthan alternative solutions, lower up-front 
capital costs and risk

Environmentally friendly: imitates and accelerates 
ƴŀǘǳǊŜΩǎ ǿŀȅ ƻŦ ǎǘƻǊƛƴƎ /h2 in rocks

Permanent: minerals are stable for thousands of 
years limiting the need for long-term monitoring

Built on firm scientific foundation and robust 
monitoring campaigns

Highly flexible and modular with respect to 
capture technology, injection strategy and up-
scaling



Kristinn Ingi Lárusson CCO & CBO



Å Silverstone project received funding from EU Innovation Fund small 

scale call

Å Full-scale point source capture and injection at Hellisheidi from 2025 

enabling zero emission power production

Å Mineralizing 95% of the CO2 emissions from the largest single site 

geothermal power plant in europe, operated by ON Power

Å 34,000 tonnes of CO2 mineralized annually

Å 150,000 tonnes of CO2 mineralizedoverthe project lifetime

Å Scalable innovation that makes climate neutrality feasible for 

geothermal power plants by mineralizing CO2







CCS workshop by the Innovation Fund
Eni - 02/10/2024, Brussels

Disclaimer: The information provided by Eni in this presentation ���´�,�Q�I�R�U�P�D�W�L�R�Q�µ��is strictly confidential and provided for general informational purposes only. The
Information is not to be reproduced or distributed to any other party . The Information is provided in good faith, however, Eni makes no representation or warranty of any
kind, express or implied, regarding the accuracy, adequacy, validity, reliability, availability or completeness of the Information.


