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Context : GHG Mitigation
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3D in a nuttshell

® DMX Demonstration in Dunkirk

® H2020 project (call 2018 / topic LC-SC3-NZE-1)
" Project start-up : 01/05/2019

Duration : 48 months

® Estimated eligible costs : 19,2 M€

® EU funding : 14,7 M€
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3D over the whole CCS value chain
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CO, capture CO, liquefaction CO, conditioning

& cleaning & transient storage
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3D over the whole CCS value chain NORVEGE
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DMX technology

® DMX technology is based on the principle of a specifically designed solvent, that forms two phases
when contacted with CO,
® The two phases can be separated and only the COZ—rich phase is regenerated : energy intensity of
C-capture is reduced by 30%
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1) High capacity solvent (4 times MEA)
2) Regeneration of the CO, rich phase only
3) Solvent very stable = CO, produced in Pressure
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DMX technology development
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3D objectives

®  Demonstrate the DMX™ Process
® Prepare a first CCS large-scale demonstrator (> IMtCO, /y)

® Study the CCS cluster 2035 Dunkirk-North Sea (10 MtCO, /y)
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3D workpackages breakdown structure

WP3 full-scale CO, capture plant studies

WP2 DMX demonstration

_ - WP4 Waste heat WP5CO, WP6 CO, transport
10 Work packages with | eEER recovery Conditioning and storage

numerous interfaces

WP1 DMKX pilot studies
WP7 Cost, environmental and societal readiness studies

WP10 Dissemination and exploitation

> 1Mt CO, / year

WP8 CCS cluster Dunkirk North Sea 2035 - 10 MtCO,/y

CO,
(30) gmunmmou 3D project Total 10
DUNKIRX



(3D):

M
JENONSTRATION

UNKIRK

WP1 DMX pilot studies

1.1]DMX process, KPland TRL initial evaluation to validate its energy penalty reduction and capture rate potentig

1.2|Heat and Material Balance
1.3|Design of the equipment
1.4|Engineering studies (FEED)
1.5|DMX solvent process development and safety assessment
1.6|Evaluation of the pilot plant cost
1.7|Hazop Studies
WP2 DMX demonstration
2.1|Permitting
2.2| Detailed engineering and building of the pilot plant (EPC)
2.3|Definition and planning of the pilot plant tests
24|Pilot plant tests

2.5|Interpretation of the pilot plant operational flexibility and operating conditions results
2.6|DMX process, KPl and TRL evaluation to validate its cost-effectiveness character

WP3  Full-scale carbon capture plant studies
3.1|Bases of study of full-scale CO2 capture plant
3.2|Preliminary Techno-economic Evaluation
3.3|Final techno-economic evaluation

WP4  Waste heat recovery
4.1|Heat sources selection and characterisation
4.2|Heat Recovery solutions basic design
4.3|Steam total cost evaluation

Year 1 Year 2 Year3 Year 4

1.2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24|25 26 27 28 29 30 31 32 33 34 35 36|37 38 39 40 41 42 43 44 45 46 47 48

WP5 |CO2 conditioning

5.1|Scope definition of the conditioning unit

5.2| Optimisation of CO2 conditioning

5.3| Conditioning unit design and cost evaluation

P6 0 a port and orage

6.1 [dentification of potential storage in the North Sea
6.2| Design Basis
6.3|Investigate different options for CO2 transport
6.4|Estimation of the CO2 transport cost for the Base Case

WP7 |Cost, envi | and societal readi studies
7.1|Economic evaluation
7.2|Life Cycle Assessment
73| Evaluation of societal readiness

WP8 |CCS Cluster Dunkirk North Sea 2035
8.1|Regional Survey
8.2|Extension to Sub-European level

Pg T
9.1|Technical management and internal communication
9.2|Strategic, administrative and financial management

P10 Dissemination and exploitatio

10.1|Data and dissemination planning

10.2| Dissemination to non-experts

10.3| Dissemination to scientific and industrial community

10.4|Market analysis and exploitation




3D Consortium
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List of Beneficiaries

Project | Project
No |Name Short name Country entry | exit

month® | month

1 | IFP Energies nouvelles IFPEN France 1 48

. : EE

5 ;\(l}g Ilik(;);{l:hfl:XIAL ATLANTIQUE ET AR g l 48

3 | TOTAL RAFFINAGE CHIMIE SA TOTAL RC France 1 48

4 | AXENS SA AXENS France 1 48

5 RHF.INIS("!&-WEST‘FAELIS(‘HQF. ‘ N — Gegmany l 48

TECHNISCHE HOCHSCHULE AACHEN

6 | DANMARKS TEKNISKE UNIVERSITET |DTU Denmark I 48

7 | ACP POLSKA ACP Polska Poland 1 48

8 f‘NO(S‘EI;ElI;IRL[E MAINTENANCE & M Belgium I 48

9 GASSCO AS GASSCO AS Norway | 48

10 | BREVIK ENGINEERING AS Brevik Eng AS Norway 1 48

11 |CU CHEMIE UETIKON GMBH Uetikon GmbH Germany 1 48
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Capacity (tCO, capture/h)

Raw gas pressure (barg)

Temperature (°C)
Composition (% vol. dry)
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(after compression)
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worldsteel

Zero emissions platform

v GASSNOVA

ADEME

Agence de I'Environnement —
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In the press
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