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European Steel Technology Platform
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*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 more than 5-fold by 2024: 70 members (Apr 2024)
* Open for organizations from EU + associated countries
(steel producer, technology provider, university, RTO, SME, ...)

*ESTEP mission
EU actions (projects)
on innovative

to tackle EU challenges
(renewable energy, climate change (CO,), Circular Economy) in order
to create a EU
-
*Collaborative work in 6 Focus Groups _steateaic
* Thematic mini-conferences '!“""°"“"°"

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

X
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The Clean Steel Partnership

*EU Clean Steel Partnership (CSP)
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ESTEP & CLEAN STEEL
PARTNERSHIP

INFORMATION DAYS

European Steel Technology Platform (ESTEP)

Announcement
&
Call for Abstracts
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European Steel Technology Platform — ESTEP

Strategic Research Agenda (SRA)

(This s an electronic version of the SRA, last updated on 5™ September
017

ESTEP SRA available
at ESTEP.eu
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ESTEP Statistics on ESTEP Members (28 Oct 2024)

Number of ESTEP members Type Country

70 67 Academia 8 Austria 6

60 55 98 EUROFER 1 Belgium 10

50 49 Industry 40 Finland 2

40 34 RTO 20 France 4

SME 2 Germany 13

30 22 Industry ltaly 20

20 I I Association 1 Luxembourg 1

10 Grand Total 72 Norway 1

0 - Poland 1

2018 2019 2020 2021 2022 2023 2024 Size

Size Number Portugal 1

large 26 Spain 4

medium 34 Sweden 5

small 11 The Netherlands 2

SME 1 United Kingdom 2

Grand Total 72 Grand Total 72
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fTEP ESTEP services to members and stakeholders

European Steel Technology Platform

eInformation about supporting instruments of research and innovation at EU level
e Contribution to co-creation of roadmaps and European call texts

e Participation and contribution to ESTEP events
« ESTEP Focus Groups (e.g. proposal writing, position papers)
« Thematic Mini-conferences
» Thematic workshops

*Project dissemination
» Dedicated event spring each year

e Access to extensive steel stakeholder platform

e\Work towards norms and standardisation

eParticipation in ESTEP tasks & projects
 Public funding (EU, national, ...)

e Industry funding

28 October 2024
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European Steel Technology Platform

ESTEP Governance

Steel Technology Platform & Clean Steel Partnership
2CSP

The Clean Steel Partnership

ORGANISATIONAL

CHART ESTER
:* %_L_-‘

"ESTEP

European Steel Technology Platform

Last update: 01 June 2024

) CSP
.Board of Dl_rector§ Partnership
President and 5 Vice Presidents

ESTEP Office

Secretary General

Board

Program Director
1.5 Project Manager

Commission

6 Focus Groups Task Force(s)

Any member of ESTEP is member ofthe
Steering and of the Implementation Group

Open, transparent and inclusive:

« All members attend Steering Group and Implementation Group
* Minutes of SG + IG + Board are shared with all members

28 October 2024



* “ESTEP Content

*ESTEP — European Steel Technology Platform
* www.estep.eu

*CSP - Clean Steel Partnership
* https://www.estep.eu/clean-steel-partnership
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Global
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CO,when
produced

Challenge for all industries to become climate neutral

How to meet the growing global demand in a sustainable + climate neutral way
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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: Global Cement Report (International Cement Review) and the Global Cement and Concrete Association, World Steel Association, Plastics Europe reports and International Energy Agency, ESTEP analyses
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The Clean Steel Partnership

European Steel Technology Platform“

Memorandum of Understanding for the C | ean Ste el P artners h i p —_ c s P

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

e Horizon Europe (2021-2027)

The ESTEP aisbl, representing the partners other than the Union (its constituem‘emities'), the -

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

referred to as the “Partners other than the Union”, and the European Union, represented by the 3 ° co progra m med Pa rt ners h | p

European Commission, (jointly hereinafter referred to as “the Partners”), @"/ < f- . | f d . . | |
The Clean Steel Partnership g TWO Inancial Tun |ng p| ars

Considering that: . Horizon Eu rope

» Parts of Horizon Europe — the Framework Programme for Research and Innovation
( “Horizon Europe’)? — may be implemented through Co-Programmed European ° ASSGtS Of Resea I"Ch F un d fo r Coal an d Steel

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

« Established by Memorandum of Understanding

/ Hepte<_ //'N 3 i %2(/ CLEAN STEEL PARTNERSHIP (MoU)
s Bestiziyg dsdisa Strategic Research and Innova

tion Agenda (SRIA) ° ESTEP
| | . DG RTD & DG Grow
| / /\/ / « SRIA explains in detail the intended activities of CSP
4 // V) | \ez- PaesaRAT o[ ESTEP
3 : St bl

N

i A &bvl resident of
(\' %Aq‘, b(_,r sident of BSTEP

« SRIA adopted by the Partnership Board of the Clean
Steel Partnership on 13 December 2021
« SRIA Update end 2023/beginning 2024
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CSP = co-programmed public private partnership

«Public calls open to every organization P
AC

« According to Horizon Europe (HEU) regulation
. . The Clean Steel Partnership
« According to Research Fund for Coal and Steel (RFCS) regulation

« 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) d T % ﬁ
. . ) ¢
Information sharing " /_—§

- Brokerage event, consortium matchmaking * ' STE P

European Steel Technology Platform

28 October 2024




It EU Clean Steel Partnership

e ESTEP Accelerate towards net zero CO, steelmaking
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) r
* Memorandum of Understanding signed by ESTEP + European Commission (RTD+Grow) ¢$
*CSP-Budget: € 1.7 billion The Clean Steel Partnership

e €350 million from Horizon Europe
e €350 million from assets of the ECSC* in Liquidation (source of RFCS funding)

* At least matched by steel sector (expected €1.000 million) ) =
Y Horizon Europe ¥

*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

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

eStrategic Approach by 12 Building Blocks W

* Building Blocks define collaborative research areas

CLEAN STEEL PARTNERSHIP

. . . o ) STRATEGIC
Impact by linking the Building Blocks with company pathways : RESEARCH AND
e Carbon Direct Avoidance »*muowmou &
AcGENDR - [Y * ECSC=European Coal and
* Smart Carbon Usage (Process Integration and CCUS) 0 Steel C it
" eel communi
* Circular Economy ‘ (grandfather of tﬁe EU)
* Enablers: People + Digitization (2% of the total budget) A CP

28 October 2024



f_ fTEP. Impacts on industry and society

European Steel Technology F’latformn

The objectives and impacts of the Partnership are in line B P
with the pathways of Horizon Europe @‘/C O

Contribute to the Sustainable Development Goals 3, 8, 9, TheueanSteelpartnerShipTOTAl_ SOCIETAL IMPACT
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 2

that could reduce emissions from EU steel production by

SUSTAINAGILITY  ENABLEMENT  INGLUSION VALUE.  WELLBEMG CAPAGHY
50% by 2030, compared to 1990 levels; '
o Industry and EU competitiveness: The support for §) SUSTANABLE S A | G

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

28 October 2024



g A= EU Clean Steel Partnership

. ESTEP Strategic Research and Innovation Agenda (SRIA)
3 Technology Pathways for decarbonization | - Credlarieonomy |
. . Enhancing the recycling of steel (e.g. scra!).m BOF/EAF*) an::l its by—lproducts,
® Carbon direct avoidance (CDA) Resource efficiency EAF- Electric Are Furnace
® S mart Carbo nu Sag e (SC U) Pathways/ Smart Carbon Usage (SCU) Carbon Direct Avoidance
. Groups Process Integration Carbon Valorisation/ (coA)
® Process | nteg ration (P I) with reduced use of Carbon Capture and
- - carbon u (ccu) rogen ici
* Carbon, Capture, Storage, Utilization (CCUS) e "eccs) fydrogen | Electricky
¢ CirCUIar Economy (CE) Use of renewable
Integration of process Using CO/CO2 from steel electricity in basic
Description | steps and internal use of mill as raw material steelmaking, e.g.
6 A reas Of I ntervent | on process gases (Chemical conversion of production of H2 to
co/co2) replace carbon

® Integrating Building Blocks into the 3 Pathways
®* CDA, SCU-PI, SCU-CCUS, CE, combination
® Include enablers (Digitalisation + Social Innovation)

AC5P

The Clean Steel Partnership

o 1: Gas 2;%'3?' 3: Melting
12 Building Blocks (BB) injection technology

reduction
® Bring to TRLS8 at large scale "

Produbtion 5: CO/CO, 6: Raw 7: Heat

utilisation materials | generation

adjustment
9 CE 10° 11:tDown- I 12:t_
CSP roadmap (SRIA): www.estep.eu/clean-steel-roadmap solutions Enablers SR EEITE

processes M applications
28 October 2024
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European Steel Technoloay Platform

Key low-CO, projects of the EU steel industry

Circular Economy (CE)

_I. 'I'HEHTIIF!I'I'I'IITIITI\I'EI
Gillivare
| e
Carbon Direct Avoidance (CDA) B[ AzwoRWAT ] Norbotten -
___________________ Mo | Rana
H.-based metallurgy —I ym :: — :
Raahe
Smart Carbon Usage (SCU) [E on-areers|
| | DRIBE*
Proces Integration E‘ Hofars [ cos
Helsinki
|—| Stackholm : ! 1 PROBIOSTAL
B HYBRIT Oxelésung : --L-'I ESE;J':“E““E
Carbon Capture and Storage CCS’
(not included in SCU, COA or CE)
Hogandse
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[ | ki GENT SMART CARBOMN l
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Hl s meco l,, |—" 1
. ~ Salzgitter L] EMERGY EFFICIENT EAF
. 60 prOJeCtS [ " DK SMART CARBON Genth puss Eisenhittenstadt  gsprowiec Sw. = .::::I‘IEEWDELEENERGT
; Bl 7 okees T vaw ] O | Dabrowa
» Technology Readiness Level : at least = | » Gorpicza CEETTS—
(w10 vsmeowe ] Bl tstes2 Dillingen - pe Uslklingen Dsgr'ﬁxcﬁ |l HYFURNACE |
u [5  thH Stesk3 .
TRL 7 = r Emt’;toel:::HEM ’] LS II J GREENWERK |
« Starting year: almost all before 2030 T — Leoben-Danavit |
. . Friuli Venezia Giulia -
» Potential CO, abatement in 2030:81.5 | [I =& | darss m| L Gabty
estao onato
] arda L
Mio tons/year (over 1/3 of current e Ij Sty . Fosmmare - I—II%I
H A H ' 5 B HASSFSG Ty | HYDRA-ITALIA-LS
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ROSBWEM
« Capex needs:31bnEUR | 5 oz |
[m_ | HveRIDBRF | Puglia
* Opexneeds:54bn EUR T [ o ]
H Calabria B [ HYDAG.|TALIS-LZ |
i |
I. DIPSS L | HYDRA=ITALIA-LY
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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
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Low & medium
grade ore — >

Transformation of EU steel industry

Mid term (2040)

Lump ore

Low & medium
-

s \||| II

Steel refining
Ladle Degassing Casting

—\f
,

- '
-—L I -'

Co-existence of breakthrough and traditional steelmaking processes

Long term ( 2050)

New ideas generated since 2021
2 examples

* Primary melter

Hydrogen BF

Low & medium

grade ore ——>e¢ ¢ ¢ s » =
i Scrap
High & e —_—
gradeore > (B2 e T—> DRI/ HBI A ||| |
Lump ore
a

==— -+ Sinter plant
= --- Pellet plant

ttttt

Blast furnace (BF)

Electric Smelter

||||

’__] Grinding

' l | Leaching

Direct reduction (DR) plant M

- ‘ ~ Basic Oxygen Furnace
{BOF)

HM Hot Metal
DRI Direct Reduced Iron
PM Pre Melt
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Electric Arc Furmnace (EAF)

|I | Iron electrolysis
a2

CS Crude Steel
HBI Hot Briquetted Iron

CCUS Carbon, Capture,

Utilization and Storage

(Submerged Arc Furnace)

Molten oxide electrolysis
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Reducing concepts for fines + CCUS + green carbon
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e TER Challenges 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 Ity n“ [Feniliser][Hydrogenation ] Methanol [Hydrocracklng][Desulphurisalion]
E “ [Shipping'][Off-road vehicles] Steel § Chemical feedstock] [Long-term storage]

Y G reen 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 | (High-temperature industrial heat |
e Su PP |y & Infrastructure ( P i pe line S) Y \ - > snorthaul aviation ) Local ferries) (Commercial heating | (istand grids )(Ciean power imports | (uPs
_ ‘ ‘ (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 |
N\

° 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

e\Work force empowerment and talent recruiting

eDevelopment and implementation of digital solutions

28 October 2024
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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

Completion and Integration

v Immedi

fte
, mitigation

v Quick evolution

488satTRL7
688satTRLS
2demos mTRLE

Aol: SCU-CCUS
* CO2 Capture
* Chemical Conversion
. * BiologicalConversion

Aol: SCU-PI )

* |ron Bath Reactor
Smeiting Reduction
(SR)

* Substitution with
biomass / polymers

*_Gasinjection

Aol: CDA
Hy-based DR & SR
Electrolysis
Hy In EAF

Hy/RES inrollingmill

Aol CDA, CE

First-of-a-kind deployments P

v’ Breakthrough

48BsatTRL7

S, 48uildi k Demo i3/ Aol SCU-PI,
SCU-CCUS, CE

B882: CO, neutraliron orereduction

BB4: Adjustment of today's production
B88S: CO/CO, capture and storage

B89: Steel specficcimmuar economy "

Aol: CE
®*  Mineral recovery
Metal recovery

Acl: Combination

State of the Art

J

WMI COA, CE

Stage3 9
4BB8s:tTRLY

688satTRLS
2demos TRLE

2030

2020

2021  Short Tem  2024)  Mid Term 2027 >

Long Term

203>

_——__ _Z

Budget
= 2021-2027: 1.4 B€ 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

l Vv
i P T At least 4 demonstrators with
Legend: [ Area of Intervention (Aol) ] [ tmmm [ towardsMﬂrgethQ @ovm”mmmmmm
>

28 October 2024 Inputs from Aols to Demos: _
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The Clean Steel Partnership
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European Steel Technology Platform

www.estep.eu
klaus.peters@estep.eu
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