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N Challenge for all industries
B34 How to meet the growing global demand in a Sustainable + Climate Neutral way

European Steel Technology Platform
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Materials are responsible for 25% of GHG and demand has tripled over the last 30 years.

* Defined as end of life material recycled to make same material again
Sources: WSA, Plastics Europe, ArcelorMittal Corporate Strategy analysis
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The Clean Steel Partnership

European Steel Technology Platform

Long-term vision for CO, emissions reductions
compared to 1990 levels:
e Develop technologies reducing CO, emissions from steel

production by 50% by 2030 compared to 1990 levels;
and

e Reduce CO, emission by 80-95% by 2050 compared to 300
1990 levels, ultimately achieving climate neutrality.

[ton steel /MW*]

200 coal-fired

Immediate and intermediate ambitions consist of
piloting and demonstrating breakthrough
technologies that can significantly reduce the impact
of steel production on the climate footprint. 100

nuclear

gas-fired

The achievement of sustainable growth will depend
largely on the EU spearheading global efforts on
renewable energy. Steel is an essential material in
modern energy solutions, which is why clean steel
will be instrumental to reach this common vision.
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European Steel Technology Platform

EU Steel Research Programs
Horizon Europe + Research Fund for Coal and Steel (RFCS)

Y Horizon Europe ¥

Horizon Europe 2021-2027

» Dedicated investment of € 350 million, with
contribution of private funding.

* Clean Steel has 2 sources of funding, HE and RFCS,
contributing to research & innovation with a total of €
700 million in the period 2021-2027.

M Public funding (Horizon EU allocated
budget) *

Research Fund
for Coal & Steel

RFCS

By Council decision it relies on multiannual technical
guidelines.

With the new legal base in force since 2021 the
annual funding is:

€

c.52 M

Breakthrough
€ Clean Steel
projects

Total Clean Steel partnership funding € c.71 M
ca.€1700 M (2021-2027) Large steel/coal projects via
40 M dedicated Big Tickets Calls to
help the digital/greening
M Private funding (matching RFCS transformation of steel sector and
contributions) annual call accompany the phase-out of coal é
_ Private c.19M
% Large coal
fundmg projectsin line

with
Just Transition
Mechanism

Horizon At least
i €1 billion M Public funding (assets of ECSC) . . . . .
agz;j;d The distribution of funding is set at 27.2 % for coal-related

* ECSC=European Coal and
Steel Community
(grandfather of the EU)
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research and 72.8 % for steel-related research, as provided for
by Article 4(2) of the implementing measures, decided by the
Council in 2003.
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European Steel Technology Platform
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Annex 3

The Clean Steel Partnership

Memorandum of Understanding for the C I ean Steel Pa rt ners h i p _— CS P

Co-programmed European Partnership for Clean Steel - Low Carbon
Steelmaking

« Horizon Europe (2021-2027)

The ESTEP aisbl, representing the partners other than the Union (its constituem.entities'), the —-—

registered offices of which are in Avenue Cortenbergh 172, 1000 Brussels, Belgium, hereafter ﬂ . .

referred to as the “Partners other than the Union”, and the European Union, represented by the ° co pro gra m med Pa rt ners h | p

Buropean Commission, (jointly hercinafter referred to as “the Partners”), 6”‘- < f- . | f d ) . | |
The Clean Steel Partnership L4 TWO Inancia un |ng pl ars

Considering that: . H O ri ZO n E u ro p e

= Paits of Horizon Europe — the Framework Programme for Research and Innovation
( ‘Horizon Europe’)? — may be implemented through Co-Programmed European ° ASSGtS Of Resea I"Ch FU nd for Coal a nd Stee|

S W R
FOR THE EUROPEAN COMMISSION FOR THE ESTEP AISBL / r

« Established by Memorandum of Understanding
P Jﬂ?(} CLEAN STEEL PARTNERSHIP (MoU)
b ll?;a;ghgi ‘}‘g;“é; ' Strategic Research and Innvation Agenda (SRIA) o ESTEP
~Swi '% S ‘ . DG RTD & DG Grow
y/// /7\/) ¢ ‘ « SRIA explains in detail the intended activities of CSP
o 1) | i BN RS « SRIA adopted by the Partnership Board of the Clean

Steel Partnership on 13 December 2021
« SRIA Update end 2023/beginning 2024

10 July 2023
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European Steel Technology Platform

«Public calls open to every organization P
AC

« According to Horizon Europe (HEU) regulation

CSP = co-programmed public private partnership

The Clean Steel Partnershi
« According to Research Fund for Coal and Steel (RFCS) regulation @ Fean StectTarnerhip

« No membership etc. required

« ESTEP facilitates the private side of the Clean Steel Partnership
« Membership in ESTEP (European Steel Technology Platform) available for steel stakeholder
« Clean Steel Partnershipboard private side composed of ESTEP members
« ESTEP organises CSP related events for its members (in addition to open events)

« Contribute to definition of the call texts of CSP (HEU+RFCS) b T g
: : * /aL—
Information sharing - /

- Brokerage event, consortium matchmaking % ” STEP

European Steel Technology Platform

10 July 2023
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European Steel Technology Platform

Continuous growth of ESTEP membership
« founded in March 2018 by 13 organisations

ESTEP Members

. E‘; o~ 64 ESTEP Members
as of 20Jun 2023 — Fraunhofer. NBH, ADI, RGH2, FZ Jiilich
1 3 1 | (I) Ce”c ;-_A,;‘ F E hS G Ineql geocrrtwrr;]lﬁﬁge universitat E VOStO|pIne
e "
B o [e— . DILLINGER i PYLiBerTY
Du erco u V\I\II{I:II: :
2018 2019 2020 2021 2022 2023 By | T Q%& = e ACCIAIERIE _¢L ) ﬂcmucnupps
25 DANIELI AUTOMATION | 4 X (J sorm —— <2 METINVEST
: . ernkontore
Cockerill
Cou ntry Count of Member Type Count of Member R o i ) i o @ SWERIM
o Lz 6 Geasssuur tenova” iKY [ ——
Belgium 6 EUROFER 1 ij.mm (11 PITTINI 7~ Federaccioi Wi s
Finland > Industry 39 YU e ACCIAI 5 -;
France 4 RTO 17 ccsel B akd outokumpu {\/\ >
Arved /D E{«]MARCEGAGUA erlc N O \ S 7
Germany 12 SME 1 -~ - \ - ‘GRM GROUP
(", SALZGITTERAG SMS@ rou & CELSAGROUP
Italy 18 Grand Total 64 6 i B MET group
Luxembourg 1 vS’TIIMA o p— SAINT-GOBAIN (. PRINETALS ‘sidenor
EO[Wady 1‘ B i TATA STEEL @ RI H “Engit(‘cT&chnologxesS.va.
Olan Materia!s
Portugal 1 &‘ i Fﬁ':.";?:ﬁ:&“.ii g T LTI G OUE P SIEMENS ey WUNES“]
Spain 3
Sweden 5
The Netherlands 2
United Kingdom 2
Grand Total 64
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European Steel Technology Platform

*European Technology Platform (EU 2020)
* Created in 2004 (ULCOS) and reconfirmed by EC in 2013
* Legal entity (AiSBL): incorporation by 13 founders in March 2018
* Members almost 5-fold by 2023: 64 members (Apr 2023)
* Open for organisations from EU + associated countries

*ESTEP mission
EU actions (projects)
on innovative
to tackle £U challenges

(renewable energy, climate change (CO,), Circular Economy) in order
to create a EU

*Collaborative work in 6 Focus Groups
* Thematic mini-conferences

* Initiate proposal writing
* Road mapping and publication
* Work towards standardisation

*EU Clean Steel Partnership -
2C5P

The Clean Steel Partnership

WASTE HEAT
RECOVERY & UTILIZATION
FOR STEEL PLANTS

ESTEP SPRING
DISSEMINATION
EVENT

S B
CLEAN STEEL PARTNERSHIP
Strategic Research and Innovation Agenda (SRIA)

CSP SRIA available at
ESTEP.eu

10 July 2023

ESTEP European Steel Technology Platform (ESTEP)

ESTEP

“
l ESTEP & CLEAN STEEL
PARTNERSHIP

INFORMATION DAYS

—

European Steel Technology Platform — ESTEP

Strategic Research Agenda (SRA)

ESTEP SRA available at
ESTEP.eu



S A= ESTEP Governance
ESTEP Steel Technology Platform & Clean Steel Partnership

European Steel Technology Platform

CHARTESTEP
CHART ESTEP Assembl

Board of Directors
President and 3+x Vice Presidents

CSP

ESTEP Office

Secretary General Partnership

Board

Program Director
1.5 Project Manager

/

* ¥

using synergies in sub-structures

7 Focus Groups N |

Task Force(s) Task Force(s)

** The ESTEP Implementation Group
will prepare the input to the PB.

Open, transparent and inclusive:
All members attend Steering Group and Implementation Group

10 July 2023  Minutes of SG + IG + Board are shared with all members



Private side

ESTEP
Members:
EUROFER
Steel Producers
Plant Builders
Research
others

Partnership

Board

Up to 2 external advisory groups

Public side

Commission
DG RTD
DG Grow

others

<

CLEAN STEEL




A EU Clean Steel Partnership
ESTEP Accelerate towards net zero CO, steelmaking

European Steel Technology Platform

ePartnership in the frame of Horizon Europe (HEU) in 2021 to 2027/2030

* Unique setting due to synergies of public financial pillars (HEU + Research Fund Coal+Steel)

* Memorandum of Understanding signed by ESTEP + European Commission (RTD+Grow)

*CSP-Budget: € 1.7 billion
e €350 million from Horizon Europe

* €350 million from assets of the ECSC* in Liquidation (source of RFCS funding)
* At least matched by steel sector (expected €1.000 million)

*Projects
* size: € 10-100 million

* Developments starting at TRL 6 to end up with TRL 8 (Technology Readiness Level)
exceptional start at 5 to end up with at least TRL 7

Research Fund
for Coal & Steel

2 demonstrators showing CO, emission reduction potential of at least 50% ( )

eStrategic Approach by 12 Building Blocks

 Building Blocks define collaborative research areas

* Impact by linking the Building Blocks with company pathways

* Carbon Direct Avoidance *ECSC=European Coal and
* Smart Carbon Usage (Process Integration and CCUS) Steel Community
» Circular Economy (grandfather of the EU)

10 July 2023
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European Steel Technology Platform

3 Technology Pathways
Carbon direct avoidance (CDA)
Smart carbon Usage (SCU)
Circular Economy (CE)

6 Areas of Intervention
®* CDA, SCU-PI, SCU-CCUS, CE, combination
® Digitisation, Social Innovation

12 Building Blocks (BB)
® Bring to TRLS at large scale
®*  Foster collaborative projects
®* Integrating BB into the 3 Pathways

TRL=Technology Readiness Level
CSP roadmap (SRIA): www.estep.eu/clean-steel-roadmap

10 July 2023

EU Clean Steel Partnership @C P

Pathways/
Groups

Description

Strategic approach
3\
Circular Economy
Enhancing the recycling of steel (e.g. scrap in BOF/EAF*) and its by-products,
Resource efficiency 50T aic g e
Smart Carbon Usage (SCU) Carbon Direct Avoidance
Process Integration Carbon Valorisation/ (CDA)
with reduced use of Carbon Capture and
carbon Usage (CCU) Hydrogen  Electricity
(+CCS) (+CCs)
Use of renewable
Integration of process Using CO/CO2 from steel electricity in basic
steps and internal use of mill as raw material steelmaking, e.g.
process gases [Chemlcal conversion of pmducﬁon of H2 to
co/coz) replace carbon

2CSP

The Clean Steel Partnership

2: Metal
oxide
reduction

1: Gas
injection

3: Melting
technology

4:
Production
adjustment

5: COICO, 6: Raw 7: Heat
utilisation | materials | generation

11: 12:

9: CE Downstrea | Innovative

solutions



S A= Overview of 14 Awarded Projects in 2021 + 2022 I gfay=
ESTEP - g i O
Horizon Europe Cluster 4 for Clean Steel + RFCS Big Tickets for Steel s

European Steel Technology Platform
Topic 18: Carbon Direct Avoidance in steel: - Year TOIOIC Project Acronym

Electricity and hydrogen-based metallurgy MaxH2DR
Topic 19: Improvement of the yield of the iron and 19 HiYield
steel making 202 19 ReME
_ _ _ 1 eMFra
* Horizon Europe * Topic 22: Adjustment of Steel process production to
, Pe 3 prepare for the transition towards climate 19 CAESAR
neutrality 22 RecHycle
Topic 13: Raw material preparation for clean steel HEU 13 PureScrap
production
13 TransZeroWaste

Topic 16: Modular and hybrid heating technologies
in steel production 2022 16 GreenHeatEAF

16 ModHEATech
16 HyTecHeat

Obj. 1: Preparation of steel CO/CO2 gases for Carbon
Capture Use and Storage (CCUS)

Research Fund Obj. 2: Process Integration (PI) in steel plants to m Project Acronym

for Coal & Stesl reduce the use of fossil carbon and associated RECS 2 MODIPLANT
2 ermissi
_ O emlssm.ns _ _ Big 2 FullH2Reheat
Obj. 3: CO2 neutral iron ore reduction (Increasing the Ticket 2022
use of pre-reduced iron carriers) Stoel B HYDREAMS
2 TWINGHY

Obj. 4: Developing technologies to reduce the specific
energy required to produce steel

10 July 2023
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SL Overview of 14 Awarded Projects in 2021/22 @C P

_-. ESTEP HE Cluster 4 for Clean Steel and RFCS i
Long project title

R T =S Ihl el 1 MaxH2DR provides missing knowledge and data of reduction processes
1 MaxH2DR 4.2 2. CirculArity Enhancements by Low quality Scrap Analysis and Refinement
> CAESAR 5.6 3. Highly efficient technologies for increased yields in steelmaking processes and
2 HIYIELD 36 reduced environmental impact
4 RemFRa 4.8 4. Improving circularity and sustainability in the EU steel industry
5 RecHycle 6.2 5. Recycling renewable hydrogen for climate neutrality
6 PURESCRAP 5.0 6. Purity improvement of scrap metal
7 TransZeroWaste 5,0 7. Upgrading of low-quality iron ores and mill scale with low carbon technologies
8 GreenHeatEAF 3,6 8. Electric arc furnaces to reduce steelmaking emissions
9 HyTecHeat 3,4 9. Hybrid technologies for low-CO2 steel manufacturing
10 ModHEATech 3,4 10. MOdular HEAting TECHnology through renewable resources for steel production
11 FULLZREHEAT 8,6 11. Demonstrator of Industrial Transformation with Hydrogen for HAV long products
12 HYDREAMS 4,3 rolling mills
13 MODIPLANT 8,0 12. Clean Hydrogen and Digital tools for REheating And heat treatMent for Steel
14 TWINGHY 4,5 13. MODular hybrld technology in the Steel PLANT production

Total > 70 million Euro  14. Digital TWINs for Green HYdrogen transition in steel industry

10 July 2023
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European Steel Technology Platform

(SRIA)

HEU-RFCS 2021-2022 Project fit with building blocks CSP Strategic R&| agenda

Call Call Projed Mame BB1 BB2 BB3 BB4 BB5 BBE& BBT BB& BBa BB10 BB11 BB12
Topic Gas  Metal Oxide  Melting Produgd  CO/COZ2 Raw Heat Energy =E Enablers Downgtream Innovation
Injection  Reduction  Techology  Adustment Utilisation Matedals Generation Soltions Process  Application
HEL 2021 #1838 MaxH2DR kA ® X ¥ kA kA
#1838 RecHycle kA ® X kA ¥ kA kA
#19 HiYield X X X
#22 RelMFra X X
#22 CAESAR X X X X X
HEL 2022 #13 PURESCRAFP X X X X X
#13 | TrareferoWWaste X i k3 X
#16 | GreenHeatEAF X i k3 X
#16 ModHEATech ® X X X
#16 Hy T ecHeat X X X X
RFCS BT 2023 MODIPLAMNT X X X X
FULL 2REHEAT X X X X X X
HY DREAM S kA X X kA
TWINGHY X X kA X
Building Block Frequency
14 1: Gas injection 2: Metal oxide 3: Melting
) ) reduction technology
12
10
38 4: Production 5: CO/CO, 6: Raw 7:Heat
adjustment utilisation materials generation
6
Vil
2 8: Energy 9: CE solutions 10: Enablers 11: Downstream | | 12: Im:nov-ation
[ | B I process application
0
& & & & & & & & & %q,@ %@” %Q;;V

10 July 2023
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- Overview of 14 Awarded Projects in 2021/22 @C P

EuropeanSleEgoIgyEfg HE Cluster 4 for Clean Steel and RFCS The Clean Steel Partnership
Prg. | Year | Topics | Funding # proposals | Requested Total project
budget funding costs
43 23 2
HEU 45 12 8
- AzE 90 / 263 = 34.2% << 50%
A 1-5 130 9 90 263 — High commitment of private
side in RFCS
CSP calls 2023 Cluster 4 Horizon Europe CSP RFCS BIG Ticket call objectives ‘
Topic 43: Low carbon-dioxide emission technologies for melting 1. CO2 neutral iron ore reduction (Increasing the use of pre-
iron-bearing feed materials OR smart carbon usage and reduced iron carriers)
improved energy & resource efficiency via process 2. Developing technologies to reduce the specific energy required
integration to produce steel
Topic 45: Circular economy solutions for the valorisation of low- 3. Circular economy and sector coupling solutions to meet the zero-

guality scrap streams, materials recirculation with high
recycling rate, and residue valorisation for long term goal
towards zero waste

waste goal for steelmaking

4. Preparation of steel CO/CO2 gases for Carbon Capture Use and
Storage (CCUS)

5. Process Integration (PI) in steel plants to reduce the use of fossil
carbon and associated CO2 emissions

10 July 2023




Z TED Upcoming calls 2024 Horizon Europe

European Steel Technology Platform

" [T Funding & tender opportunities engish @

Single Electronic Data Interchange Area (SEDIA)

1o RV DI [eR- RS bl gl HOW TO PARTICIPATE ¥  PROJECTS & RESULTS WORK AS AN EXPERT SUPPORT ¥ 0 Get started

rundng andtenders
B\

® Need help?

Commission

Sort by: Submission status = v

Match whole words only

¥ GRANTS ¥ TENDERS Digital transformation and ensuring a better use of industrial data, which can @

optimise steel supply chains (Clean Steel Partnership) (1A)
HORIZON-CL4-2024-TWIN-TRANSITION-01-44

Submission status Programme Horizon Europe (HORIZON) Status Forthcoming
Type of action HORIZON Innovation Actions Deadline model single-stage
Forthcoming (2) Open for submission Closed Opening date 19 September 2023 Deadline date 07 February 2024 17:00:00 Brussels time

Programming period CO2-neutral steel production with hydrogen, secondary carbon carriers and

electricity OR innovative steel applications for low CO2 emissions (Clean Steel
Select a Programme period... x v Partnership) (RIA)
HORIZON-CL4-2024-TWIN-TRANSITION-01-46

Filter by Programme / Programme group
Programme Horizon Europe (HORIZON) Status Forthcoming

Select a Programme... v Type of action HORIZON Research and Innovation Deadline model single-stage

A mtimemm

Link: https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-search Search: Clean Steel Partnership

10 July 2023
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{2 rer Upcoming calls 2024 RFCS

European Steel Technology Platform

" Funding & tender opportunities ngish G

Commission | Single Electronic Data Interchange Area (SEDIA)
SI e REVINDI N eRmr =S angl HOW TO PARTICIPATE ¥  PROJECTS & RESULTS WORK AS AN EXPERT SUPPORT ¥ o Get started

g endenders @

| ® Need help? N\ Sortby: Submission status v

Match whole words only

) GRANTS i TENDERS RFCS-2022-CSP-Big Tickets for Steel

RFCS-2022-CSP

Programme Research Fund for Coal & Steel (RFCS) Status Closed
Submission stat
ubmission status Type of action RFCS Project Grants Deadline model single-stage
v Opening date 03 March 2022 Deadline date 03 May 2022 17:00:00 Brussels time
Forthcoming Open for submission Closed (2)
RFCS-2023-CSP-Big Tickets for Steel @
Pl‘ogramming period RFCS-2023-CSP
Select a Programme period... x v Programme Research Fund for Coal & Steel (RFCS) Status Closed
Type of action RFCS Project Grants Deadline model single-stage
Filter by Programme / Programme group
Opening date 02 February 2023 Deadline date 04 May 2023 17:00:00 Brussels time
Select a Programme... v
Link: https://ec.europa.eulinfo/funding-tenders/opportunities/portal/screen/opportunities/topic-search Search: Big Tickets for Steel

10 July 2023




GO Call topi d object L
. pics and objectives 2024 ¥
", ESTEP Cluster 4 for Clean Steel and RFCS @CP

Furopean Steel Technology Platform

Y& Horizon Europe Y

CSP calls 2024 Cluster 4 Horizon Europe CSP RFCS Big Ticket 2024 call objectives *
1. Cross cutting issues: digitalisation, skills and
Topic 44: social innovation
Digital transformation and ensuring a better 2. COZ2 neutral iron ore reduction (Increasing the use

use of industrial data, which can optimise

steel supply chains 3.
Topic 46: A

CO,-neutral steel production with hydrogen, '

secondary carbon carriers and electricity S.

OR Innovative steel applications for low

CO, emissions 6.

of pre-reduced iron carriers)

Technologies to improve energy efficiency,
Increase heat recovery and enhance Process
Integration (PI) approaches in steel production.

Advanced steel alloys for special applications

Circular economy and sector coupling solutions to
meet the zero-waste goal for steelmaking

Preparation of steel CO/CO, gases for Carbon
Capture Use and Storage (CCUS)

* Subject to changes

10 July 2023
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Co-existence of new breakthrough and traditional steelmaking processes

Mid term (2040)

Long term ( 2050)

Low & medium ‘——— - HM
%. —%‘ .
grade ore e — Steel refining
L = Scrap Ladle Degassing Casting
ump ore - > ‘ . " .
Low & medium — DRI ||  FM ' |cs I" I |}
grade ore — e T l‘ , | | * h
High Scrap 'l \k
grade ore ~ (2eee®) —> DRI/HBI | _ ||| '-, }
Lump ore
Low & medium Scrap Steel refining
grade ore ——>=  ——a—t—> i 2 Ladle Degassing Casting
f—- sinter plant '| || Electric Smelter e DRI Il PM I
=_ _--=_ Pellet plant |_1 {Submerged Arc Furnace) Lump ore >\ > = cs N I" l .

L_] Grinding

e ' l | Leaching

Blast furnace (BF)

Reducing concepts for fines + CCUS + green carbon

A
h

i _ Scrap ,
Direct reduction (DR) plant H High ____ , & .73 }—> DRI/ HBI | | | "
II_I Iron electrolysis Erade ore
) ump ore Ze
[ ‘ {B;gll:; Oxygen Fumace | | | Molten oxide electrolysis Y —
: iﬁa ~ Scrap Steel refining
1l ) High N Ef" - | | —>| ” Ladle Degassing Casting
Electric Arc Furnace (EAF) grade ore e l > I HM . cs m 2
HM Hot Metal CS Crude Steel — \"l I’ |
DRI Direct Reduced Iron HBI Hot Briquetted Iron I I I &3 > —:-_-} i —}5 f
PM Pre Melt CCUS Carbon, Capture, Iron ore > | H'! 5
Utilization and Storage = 1 .
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European Steel Technology Platform

Key steel low-CO2 projects of the EU steel industry

Circular Economy (CE)

I. 'I'HEH\"HF!ITIHITIITNEI

Gallivare
.—I | [] H2 INITIATIVE |

Carbon Direct Avoidance (CDA)

[ | H2 NORWRY I

Norbotten
___________________ Mo i Rana
H.-based metallurgy T K- :: — :
Raahe
Smart Carbon Usage (SCU) (=T ousireers ]
Proces Integration E‘ Hofars [W = s ]
Helsinki
I—l Stackholm : ) :; PROB|OSTAL
B | ) Hveam Dxelisung = __‘_.' :S:':J‘:LLENEE
Carbon Capture and Storage CCS”
{not included in SCU, COA or CE)
Hogandse
u TSN-OR
W[5 HISARNA
W I GENTSMARTCAREBOM l
| GENT COA [ ] SALLCOS limuiden Hamburg —IT]
il s snaross lfe r
. ~ Salzgitter L] EMERGY EFFICIENT EAF
¢ 60 prDJe{:tS B | U DK SMART CARBON Gentl R Eisenhlttenstadt  gsprowiec Sw. = .::?F:‘IEEWQELEENERGT
- HIEES Co—Ta— - | -
* Technology Readiness Level : at least R e E— — Lt R —
- WUk thH Steel-2 fgen Ingen e |I HYFURNACE |
TRL7 B I Linz [W[0 ]
5 W - CARBONZCHEM :
» Starting year: almost all before 2030 CIE—T— Leosan-Donauiz ]
. . Friuli Venezia Giulia =
» Potential CO, abatement in 2030:81.5 | [f & | darss m| L Gk
estao onato
H arda L
Mio tons/year (over 1/3 of current et Ij L R - I—ll%l
1 A H ' 5 M HESSFSG T | HYDRA-ITALISLS
direct and indirect CO, emissions) = Zaragora / Avsgon CEmrr—
ROSBWEM —
« (Capex needs:31bnEUR S - B omne e ]
* Opexneeds:54bn EUR [ | [ s ]
W rEx) Calabria B HYDRR.TALS-2 |
] |
I. DIPSS L4 | HYDRA-ITALIA=LT
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Status: 04/05/2022

Los Barrios / Andalucia

www.eurofer.eu

=~


https://www.eurofer.eu/issues/climate-and-energy/maps-of-key-low-carbon-steel-projects

SO : : -
o Impacts on industry and society LC5P

The Clean Steel Partnership

European Steel Technology Platform

 The objectives and impacts of the Partnership are in line
with the pathways of Horizon Europe 0
e Contribute to the Sustainable Development Goals 3, 8, 9,
12 and 13 under the United Nation’s 2030 Agenda

* |Impacts in various areas, such as: m
o CO, reduction: new technologies will be deployed LS

that could reduce emissions from EU steel production by

TOTAL SOCIETAL IMPACT

SUSTAINABILITY  ENABLEMENT  INGLUSION VALUE  WELLBENG  CAPACITY
50% by 2030, compared to 1990 levels; '
o Industry and EU competitiveness: The support for @) susTamasLe SV A | ©

the deployment of the decarbonisation technologies will
allow the EU to remain a global leader in the steel
industry and to reinforce its knowledge-based
competitive advantage;

o Resource efficiency: coordination of technological
progress in the use of steel scrap and by-products,
leading to an enhanced, larger use of those resources;

o Jobs and skills: the Partnership will support the
preservation of high-quality jobs in the steel making
value chain.

many other SDGs

10 July 2023
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European Steel Technology Platform

Thank you very much for your attention

Clean Steel Partnership CSP: Vision, Ambition and Resources

6 Areas of Intervention
(Aol):
* Breakthrough
technology examples

Aol: SCU-CCUS |

* (CO2 Capture
* Chemical Conversion
" BiologicaiConversion )

Aol: SCU-PI N\
* |ron Bath Reactor
Smeiting Reduction
(SR)
* Substitution with
biomass / polymers
*_Gasinlection

Aol: CDA
Hy-based DR & SR
Electrolysis
H; In EAF
H3y/RES inrolling mill

Aol: CE

* Mineralrecovery

Metal recovery

State of the Art

—
Completion and Integration First-of-a-kind deployments >
v
' Tﬁ!‘i’t‘fgt:tion v Quick evolution v’ Breakthrough pucest

488satTRL7
688satTRLS
2demos mTRLE

Aol CDA, CE

48BsatTRL7
4 Buildi k Demo 3/ A0l SCU-PI,
SCU-CCUS, CE

B882: CO, neutraliron orereduction

BB4: Adjustment of today's production
BBS: CO/CO, capture and storage

B889: Steel spedficcireuar economy "

Acol: Combination

J

Aol CDA, CE

Stage3 9
4B3s:tTRLY

688satTRLS
2demos TRLE

2030

2020

2021

Short Term 2024)  Mid Term

2027> Long Term
V

203>

Legend:( Area of Intervention (Aol) ]

Inputs from Aols to Demos:

= 2021-2027: 1.4 BE invest

* Resources:
50% private
25% by HEU + 25% by RFCS

= Budget allocation related
to CO, mitigation potential

Vision CSP 2030ff

v steel technologies
completed, integrated,
demonstrated

v ready for deployment
-50% CO; (from 2027)
-80-95% CO, (from 2030)

v Target for steel industry:
-50 Mt CO2 / year (2030)
CO; neutral (2050)

v leverage synergies of
common research
(~500 Mio.€)

v resource efficiency
v competitiveness
v jobs and skills

= At least 4 demonstrators with
towards -80% target (2050)
I ‘ — overall mitigation target
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The Clean Steel Partnership
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klaus.peters@estep.eu
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European Steel Technology Platform

Timeline of the Clean Steel Partnership

2004 Nov 2017

*« ULCOS * Big Ticket
* Launch ESTEP « ESTEP Steering Committee
(former General Assembly)

* EUROFER Vice-President letter
to EC President Juncker

2019 2021

* Clean Steel Partnership * CSP MoU

 Preparation of documents * CSP
Brokerage

» Start of CSP

10 July 2023




. {/STEP Barriers for the Decarbonisation Transformation

European Steel Technology Platform

*Reliable, predictable policy framework supporting the transformation
*Global level playing field

eRenewable Energy (electricity)
¢ Supply Unavoidable Hydrogen Ladder

* Affordabili : =
A O r a I I ty n “ [Feniliser] [ Hydrogenation ] Methanol [Hydrocracklng ][Desulphurisalion ]
E “ [Shipping' ] [Off-road vehicles] ISteeI i Chemical feedstock] [Long-term storage]

°® H y d ro g en (Long-haul aviation* | Coastal and river vessels | [ Remote trains | Vintage vehicles* | [ Local CO2 remediation |
\ \ [Medium-haul aviation'] [Long distance trucks and coaches ] [Hign-temperature industrial heat ]
[ J S u p p |y & I n fra St r u Ct u re ( p i p e | i n e S) \ [Short-haul aviation][Local fem'es][Commercial heating ][Island grids ][Clean power impons]

_ ‘ ‘ (Light aviation ) (Rura trains ) (Regional trucks | (Mid/Low-temperature industrial heat | (Domestic heating |
® AffO rd d b | I |ty _“ (Metro trains and buses | H2FC cars | Urban delivery | (2 and 3-wheelers | (Bulk e-fuels | ( Power system balancing |
- w

° R|Sk Sha ri N Uncompetitive
g * Via ammonia or e-fuel rather than H2 gas or liquid Source: Liebreich Associates (concept credit: Adrian Hiel/Energy Cities)

* Robust business case for low carbon steel production (CAPEX+OPEX)
* Mile stone approach from technology development to market roll-out

*\Work force empowerment and talent recruiting

eDevelopment and implementation of digital solutions

10 July 2023




	Section sans titre
	Slide 1: ESTEP & Clean Steel Partnership 
	Slide 2: Challenge for all industries How to meet the growing global demand in a Sustainable + Climate Neutral way
	Slide 3: Vision – Ambitions of Clean Steel Partnership
	Slide 4: EU Steel Research Programs  Horizon Europe + Research Fund for Coal and Steel (RFCS) 
	Slide 5: Strategic Research Innovation Agenda & MoU 
	Slide 6: CSP = co-programmed public private partnership
	Slide 7: ESTEP Members
	Slide 8: European Steel Technology Platform (ESTEP)
	Slide 9: ESTEP Governance Steel Technology Platform & Clean Steel Partnership
	Slide 10: EU Clean Steel Partnership Governance
	Slide 11: EU Clean Steel Partnership Accelerate towards net zero CO2 steelmaking 
	Slide 12: EU Clean Steel Partnership  Strategic approach
	Slide 13
	Slide 14
	Slide 15: HEU-RFCS 2021-2022 Project fit with building blocks CSP Strategic R&I agenda (SRIA)
	Slide 16
	Slide 17: Upcoming calls 2024 Horizon Europe
	Slide 18: Upcoming calls 2024 RFCS
	Slide 19
	Slide 20: Co-existence of new breakthrough and traditional steelmaking processes
	Slide 21: Key steel low-CO2 projects of the EU steel industry
	Slide 22: Impacts on industry and society
	Slide 23: Thank you very much for your attention
	Slide 24: Timeline of the Clean Steel Partnership
	Slide 25: Barriers for the Decarbonisation Transformation


