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Introduction Rc: | Gt
> BFI as stakeholder of German steel and process industry

> State of CCUS in Germany

> Decarbonisation scenarios of project "Green Steel for Europe"

> Perspectives of process industry decarbonisation in Germany
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BFI - short overview

> Private, non-profit institute for applied R&D in steel industry

and process industries

> Large national and international network (research & industry)

> Approx. 100 employees, 70% academics and post-docs

> 4 strategic fields of activities:

(1) Decarbonisation and Energy Efficiency,

(2) Digitalisation, Industry 4.0 and Measurement Technologies,

(3) Circular Economy,
(4) Process Innovation and Process Optimisation.
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From the idea to improved production
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Improved production
at the customer's
site

Installation at the
customer's site

Know-how transfer
to the customer

]
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joint discussion
of the task

Development
of a suitable
solution approach

Selection of the best
funding opportunity

Putting together a
suitable consortium

> A

Cost-effective development of innoyative Sl e
solutions through research funding R&D application
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Current state of CCUS in Germany — Pr... amot
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> different research activities, e.g. Carbon2Chem (thyssenkrupp et. al., BMBF)

> Horizon 2020 projeCt Strategy CCUS (www.strategyccus.eu)

> dialogue process to clarify acceptance and further research and development planned:
state of 2021: ~110 Mio. €/a (www.argusmedia.com/en/news/2184819-germany-launches-ccus-support)

> Carbon Capture Technology Expo, 10/2022 in Bremen (www.carboncapture-expo.com)

> negative emissions needed to meet emission targets

> 6/2021 target values for each sector defined in
German Climate Change Act (BMU 2021)

y 2/2022 — war in Ukraine:
shortage and huge raised prices of gas, electricity, coal, oll

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

= Energy = Industry = Transport = Buildings = Agriculture ® Waste and other
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http://www.strategyccus.eu/
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Overview project Green Steel for Europe 1/2020 - 10/2021 BFl

Applied Research

JXTx This project has received funding from the
* x European Union under grant agreement
ko K NUMBER — 882151 — GREENSTEEL

BFl
Objectives i .
v plan technological transformation (i MET)
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v’ identify decarbonisation barriers

v’ support communication between stakeholders

WP1 Technology
Roadmapping

v’ rate investment demands and funding

mechanisms WP2 Investment WP3 Impact
and Funding Assessment

v’ recommend political options

\ WP4 Dissemination & Stakeholder Engagement

K WP5 Project Management /
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Green Steel — Future Scenarios of decarbonised steelmaking k... Gmb
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v’ Main barriers (technical/financial/societal) identified:

@ BF-BOF site

(1) 6 out of 7 highest rankings are financial barriers 2030
(2) availability of renewable energy also important

v Assessment of national boundary conditions:
(1) availability of CCS / secondary C/ H,
(2) natural gas price
(3) CO.,-load of electricity
(4) plant conditions incl. investment cycles
(5) political trends

Shares of EU-27 primary production capacities:

v" Definition of 3 scenarios for 2030/2050: 2030 Cal
(1) plausible technology mixes
(2) decelerated transformation

(3) higher H,-availability

=> CO, Mitigation:
-25% (compared to 2015)

Opt. BF-BOF
56%

Opt. BF-BOF  70,acs  31% ccus

22% W/
(OA + ACS / CCUS)

52% ACS + CCUS

ACS: Alternative Carbon Sources
OA: other actions
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Perspectives of process industry decarbonisation in Germany k.. amb
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> CCUS is definetely needed to decarbonise German industry (e.g. cement)

> in 2021 poor public acceptance of CCS

> natural gas availability and price have a key role as bridge technologies

> intermediate increase of natural gas demand for decarbonisation was expected

> war in Ukraine hits German energy supply to the bones

> natural gas avalilibility will decrease
and prices dramatically raise

> public acceptance of CCS will most
probably change

> new and higher opportunities for
CCUS seem quite plausible

24.05.2022

Shares of EU-27 primary production capacities:

2030

=> CO, Mitigation:
~25% (compared to 2015)

Opt. BF-BOF

56%
(OA)

Opt. BF-BOF  179,acs  31% ccus
22% Wz |
(OA + ACS/ CCUS)
52% ACS + CCUS

ACS: Alternative Carbon Sources
OA: other actions
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Thank you for your interest !

Thorsten Hauck

Head of Department

Process Optimisation Iron & Steelmaking
thorsten.hauck@bfi.de

Tel +49 (0) 211 98492-301
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