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Recent research relevant to AC20Cem
Relation to other CCUS and oxyfuel projects

OXVIUEINDEORSIAUBRNCEMENTEI NS

AC?20Cem

Oxy-combustion 1%t and 2"¢ Generation
Techno-economic benchmarking + LCA
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AC20Cem - Project Data

Project name: Accelerating Carbon Capture using Oxyfuel technology in
Cement production

Project Duration: 36 months (starting on 1 October 2019)

ACT Project No.: 299663

Total budget: 4.273.911 euros

Financial source (in €)

In-kind from project partners 984.437
Industry financial contribution 247.200
Applied Funding from national ACT bodies 3.042.274

Total 4.273.911

» 11 Project Partners from 5 European Countries
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AC20Cem Partners

1. Universitat Stuttgart, Germany 7.
2. SINTEF Energy Research, Norway 8.
3. Norwegian University of Science and Technology 9.
NTNU, Norway 10.
4. VDZ GmbH, Germany 11.

5. Center of Research and Technology CERTH, Greece
6. thyssenkrupp Industrial Solutions AG, Germany
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AC20Cem Project Objectives

« Optimization of the oxyfuel cement process with the ultimate goal of lowering the CO,
avoidance cost

« Advancing the 15t & 2"d generation oxyfuel technology for utilization of up to 100%
alternative fuels, boosting CO, negative cement plants (Bio-CCS).

* Retrofitability and Techno-economic analysis of two selected demo oxyfuel plants in
the frame of the ECRA CCS project, supporting transfer from TRL 6 to TRL 8

« Developing and Testing a novel oxyfuel concept, promoting this technology to the 2nd
generation for new-build cement plants without flue gas recycle (up to TRL 6)

« Experimental and analytical investigations of the 2"Y generation oxyfuel technology,
associated with a high reduction potential of energy demand, CAPEX and OPEX

» Life cycle assessments the environmental sustainability aspects of oxyfuel cement
plants through
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15t generation oxyfuel cement plant
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Schematic diagram of a 15t generation oxyfuel cement plant
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2"d generation oxyfuel cement plant
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Schematic diagram of a 2" generation oxyfuel cement plant without flue gas recirculation circuit
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AC20Cem work package structure
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Work topics of WP 2: Advanced oxyfuel burner/ combustion technologies

Task 2.1: Pilot-scale demonstration tests of an advanced oxyfuel burner with selected
oxygen enrichment for up to 100% alternative fuel Bio-CCS, 15t generation

(USTUTT, HeidelbergCement, LafargeHolcim, TKIS, TITAN)

Task 2.2: CFD simulations of the prototype burner for 1t generation oxyfuel
technology (CERTH, TKIS, USTUTT)

Task 2.3: Pilot-scale demonstration tests of prototype oxyfuel burner with the novel
concept of up to 100 % oxygen and without flue gas recycle (2" generation oxyfuel
technology). (USTUTT, AL, HeidelbergCement, LafargeHolcim, SINTEF, TKIS, TITAN)

Task 2.4: CFD simulations of the prototype burner for 2"d generation oxyfuel
technology (SINTEF, TKIS, USTUTT)
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WP 2: Air-Oxyfuel Test Facility at IFK (500kWth)
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Work topics of WP 3: Improvement and impact on oxyfuel calciner

Task 3.1: Technical-scale parametric study to evaluate the impact of flue gas composition
and impurities on calcination under oxyfuel conditions (USTUTT, TKIS, TITAN, VDZ)

Task 3.2: Demonstration of the calcination test under oxyfuel atmosphere in a pilot-
scale calciner and pre-heater (TKIS, TITAN, USTUTT)

Task 3.3: Demonstration of up to 100 % alternative fuel combustion in a pilot-scale
oxyfuel calciner (AL, TITAN, USTUTT)
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WP 3: Schemes of pilot scale oxyfuel calciner facility from Air Liquide & TKIS
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Schemes of pilot scale oxyfuel calciner facility from Air Liquide & TKIS
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Work topics of WP 4. Integration of 15t generation oxyfuel technology by
retrofit to existing cement plants

Task 4.1: Design considerations for retrofitted oxyfuel cement plants (VDz, CERTH,
HeidelbergCement, LafargeHolcim, SINTEF, TKIS, TITAN)

Task 4.2: Process simulations of different flue gas recirculation scenarios and fuel mixes in
oxyfuel retrofitted cement plants (VDZ, CERTH, HeidelbergCement, LafargeHolcim, SINTEF...)

Task 4.3: Assessments of flue gas impurities and residual streams in the oxyfuel retrofitted
cement plant (CERTH, LafargeHolcim, TKIS, USTUTT, VDZ)

Task 4.4: Process simulations of the influence of moisture content in the raw material on
process design and waste heat recovery (VDZ, HeidelbergCement, LafargeHolcim, SINTEF)

Task 4.5: Detection and control of air ingress for plant optimization (HeidelbergCement,
LafargeHolcim, SINTEF, TKIS, TITAN, VD2)

Task 4.6: Techno-economic evaluation of a retrofitted oxyfuel cement plant (SINTEF, AL,
CERTH, HeidelbergCement, LafargeHolcim, TKIS, TITAN, TOTAL, VDZ)
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Work topics of WP 5: Oxyfuel technology of 2"d generation for new-build
cement plants

Task 5.1: Design considerations and process simulations for new-build oxyfuel cement
plants (TKIS, AL, HeidelbergCement, LafargeHolcim, SINTEF, TITAN, VDZ)

Task 5.2: Evaluation of the impact of scale in new-build oxyfuel cement plants (VDZ,
HeidelbergCement, LafargeHolcim, SINTEF, TKIS, TITAN)

Task 5.3: Evaluation of techno-economic feasibility of new-build 2" generation oxyfuel
cement plants (SINTEF, AL, HeidelbergCement, LafargeHolcim, TKIS, TITAN, VDZ)
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Work topics of WP 6: Life cycle assessment (LCA)

Task 6.1: Gathering and synthesis of primary data (NTNU, HeidelbergCement,
LafargeHolcim, SINTEF, TKIS, USTUTT, VD2Z)

Task 6.2: Life cycle assessment of 15t generation and new-build 2"4 generation oxyfuel
cement plants (NTNU, HeidelbergCement, LafargeHolcim, Titan, SINTEF, TKIS, USTUTT,
VDZ, CERTH)

Task 6.3: Quantification of the contributions in terms of net potential for carbon capture
and storage of these technological solutions. (NTNU, VDZ)
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AC20Cem Project Gantt Chart 1
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Task  ‘Work packageftazk name Lead Partrer
WP 1 Project management, coord., & dissemination USTUTT
11 Project Maragernent, coord. & cornrnunication USTUTT k.2 D11 Mz Fd1.3
12 Dizzemination and exploitation of project results JSTUTT
13 Increasing public awareness of CCUS inindustry YUsSTUTT
WP 2 Advanced oxyfuel burner technology USTUTT
21 Pilot-5. Tests with selected 02 5 For alt. Fusl co-combustion [1st gen ) LUSTUTT B2 b2 (P23 hZ.4
22 CFD zirmulationz of the prototupe burner 1zt gen, CERTH
23 Filot-5. Tests with up to 10022 02 without Flue gas recucle [2nd gen.] JSTUTT
24 CFD zimulations of the pratatype burner 20d gen. SINTEF
WF 3 Improvement and impact on oxyfuel calciner TKIS
31 Tech.-S. evaluation of flue gas cormp. on calcination under oxufuel cond, STUTT k3.1 k3.2
32 Filot-5. demo of 3.1in calciner and pre-heater TEIS
a3 Derno. of up to 100 3¢ alt. fuel combustion in a pilot-S. oxufuel calciner AL 3.3
WP 4 Integration of 1st gen. Oxyfuel tech. By retrofit to existing cement plant HeidelbergCement
41 Design considerations For retrofitted oxyfuel cerment plants WDZ 4.1 fuld 2 hid.4 4.5 D41
Process simulations of diff. Aue gas recirc. scenarios and Fuel mixes in oxufuel retrofitted cernent v
4.2 plants WhE
4.3 Azzeszments of flue gas impurities and residual streams in the oxwfuel retrofitted cerment plz M1.2 Kick-off meeting and template for deliverables distribution
Frocess simulations of the influence of roisture content in the raw material on process design and | |
4.4 heat recovery WDZ . i . i
45 Detection and contral of air ingress For plant optirmization HeidelbergCernent D11 PI’O]ECt Website pUblldy available
4.6 Techno-economic evaluation of a retrofitted oxufuel cerment plant SINTEF I
WP h I:Ixy_lfuel tel_::hnol.ogy of 2nd gent_:raliurl for newbuill;l cement plants vDZ M2.1 SRF characterization tests started
51 Design conziderations and process sirnulations For mew-build oxwfuel cernent plants TKIS
b2 Ewaluation of the impact of =cale in new-build oxufuel cerment plants W2 I I
M3.1 Calcination Facility adaptations started
b3 E waluation of techno-economic Feaszibility of new-build 2nd generation oxufuel cernent plants SINTEF | |
WP b Life cycle assessment [LCA]) B I I
6.1 Gathering and syunthesis of primary dats M2.2 Commissioning of 1st generation oxyfuel burner and facility
Life cucle assessment of retrafitted 1st generation Amd new-bild 20d aeseratios socofoel cernent 1 1
B2 plant M4.1 Process model build-up of cement production process, heat integration and CPU started
B3 Cluantification of the contributions in terme of net potential for CCS of these technological solutions MTHU | |
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