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thyssenkrupp Electrical Steel atfabglance

thyssenkrupp AG

thyssenkrupp Steel Europe

thyssenkruppElectrical Steel

Plant Gelsenkirchen Plant Isbergues i i Plant Nashik &
Employees: 694 Employees: 520 Employees: 498
Area: 17 ha Area: 11 ha Area: 62 ha

Production volume: 75 kt/a Production volume: 75 kt/a

o
Top grades GOES — further Low noise performant Decarbonization strategy E-mobility with
development of low loss GOES implementation new drive concepts

grades




Electrical Steel - a strategic and fast growing niche product
Indispensable material for the electricity value chain - from generation over transmission/distribution to use

Global Steel production 2023 1.9b t Global Electrical Steel production 202318m t
GOES
NGOES 3.9m t

Electrical steel 15m t

Others 0.2m t*
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Non grain oriented electrical steel
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Motors, Hydro, wind, Fans, Pump Alternators Power Dlstrlbutlon Wound core Power Redctifiers
drives power generators ballasts motors i transformers transformers transformers  generators

*Powder Ferrites, Cobalt based alloys, Nanocristallyne etc .
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... and additional grid connections, new HVDC and mterconnector lmes. ..

Renewable electricity to 8x Electricity grid km to doubfe
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APS scenario (,,Announced Pledges Scenario) — 1) p. 281 |2)| 3) p. 317, p. 463, 474-484 | 4) tkES Strategy, [EA WEO 2022 p. 313,317 | 5) ,,AE*= Advanced Economies, EMDE = Emerging Market and Developing Economy
Source: I[EA WEO 2022




...which will triple the annual mvest in electrucity grds. ..

Renewable electricity to 8x Electricity grid km to doubfe Annual grid investments to 3x

_Announced Pledges Scenario, kit Wh in million km in billion USD
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APS scenario (,,Announced Pledges Scenario™) — 1) p.281 |2)|3) p.317, p. 463, 474-484 | 4) tkES Strategy, [EA WEO 2022 p. 313,317 | 5) ,,AE*= Advanced Economies, EMDE = Emerging Market and Developing Economy
Source: I[EA WEO 2022



...and leads to a massive increase in transformer- thus GOES demand

Renewable electricity to 8x Electricity grid km to doubfe Annual grid ihvestments to 3x Global GOES demand to ~23%*

_Announced Pledges Scenario, kit Wh in million km in billion USD in million tons
I Renewable I Existing infrastructure Transmission Il Transmission
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v'Global megatrends fuel growth: shift to (decentral) renewable energy generation requires massive electricity grid investments
v'Global GOES demand is expected to grow 2.5x — 3x until 2050
v'EU GOES demand is projected to increase significantly

APS scenario (,,Announced Pledges Scenario™) — 1) p.281 |2)|3) p.317, p. 463, 474-484 | 4) tkES Strategy, [EA WEO 2022 p. 313,317 | 5) ,,AE*= Advanced Economies, EMDE = Emerging Market and Developing Economy
Source: I[EA WEO 2022
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Our climate goals

>30% =

Reduction of
CQ emission$
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Our memberships in various
climate initiatives underline

our engagement
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Steel 1s an essential component iora

SUSTAINABLE ENERGY TRANSITI

Ore

Blast
e e Ore D.Rpllant. O
with melting units
oo [ ]

Hydrogen &green energy

The core of our transformation is the switch from blast furnaces and coal to direct
reduction (DR) plants and green hydrogen. In short: tkH2Steel®.


Presenter
Presentation Notes
With our transformation strategy, we are pursuing an innovative and technologically leading path towards decarbonised steel production. 
Today, the majority of our CO2 emissions are generated in the blast furnace process. In the blast furnace, iron ore - which consists mainly of iron and oxygen - reacts with coal and coke. This produces metallic iron on the one hand and large quantities of CO2 on the other hand.
In our transformation, we are moving away from traditional, coal-based blast furnace technology towards hydrogen-based direct reduction.   
Hydrogen will then combine with the oxygen from the iron ores. This process produces water vapour instead of CO2.


Transformation only possible step-by-step...

,////////

tk(@esSteel
Today Gradual replacement of the blast furnaces with DR plants + melters N g
from 2027 by 2030
QQQQ > Qf Q 7@ dit, gt 7@ Q dit, gt
‘\%\
Output bluemint® Steel ~2.5 Mio t/a ~5.0 Mio t/a 11.5 Mio t/a

+ W N L\ 2 ke
= Mass balancmg necessﬁary durmg trans formatlon process



Presenter
Presentation Notes
Since the transformation of a large integrated steel mill can only be implemented step by step, it is important to start the transformation now. 
We currently operate 4 blast furnaces in Duisburg. The first blast furnace is to be replaced by a direct reduction plant in 2027. By 2030, we plan to replace the second blast furnace with a direct reduction based technology. 
We have set ourselves the goal of achieving climate neutrality by 2045. This means avoiding all CO2 emissions in all our processes and in the processes of our suppliers.
Many of our customers have set themselves ambitious climate targets, too. They need CO2-reduced steel to achieve them. However, as it will take time to set up direct reduction plants, we expect the green steel market to be tight during the transformation phase.


Untilthe first DR plant is running@bluemint® powercore® provides you with
numerous advantages and opportunites to reduce upstream emissions along

the supply cham

(O, intensity in grain oriented electrical steel
(t CO,-equ/t powercore®)

3.8
1.9 (-50 %) _
19 Effortless technical
implementation
Contmuation of existing processes
. : : means there 1s no need for (re-) qualification
Conventional CO, reduction bluemint®
powercore® powercore®

Continuous commitment to excellent magnetic
and low-noise performance
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Using bluemint® in your produ‘you can ag

scope 3 Upstream CO,-footprint redug
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powercore

power 120 MVA, 3phase; Working induction 1.5 weight 75t; 2. Rated power 4




bluemin® is a major and a most cost-efficient lever for reducing CO, emissions

can be reduced
by ...

Switching ~9,600
light bulbs to LED

Installing ~48 solar
PVpanels operating
for 25 years

Greening roofs of
>790 transformer
houses (functioning
for 10 years)

Replacing ~84
transformers to
more energy
efficient models

g
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@ ‘@

Driving 1.4m km with
electric vehicles instead
of combustion engines
(~36x around the earth)

Sourcing ~2.4mn MJ
biomethane instead of
natural gas (heating
~83 single-family
homes for one year)

Producing 1 Power
transformer
(135 t core weight)
with bluemint®
powercore®
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As part of a BMWK stakeholder process for green
lead markets, WV Stahl has developed a
definition for chimate-friendly steel

AN\ Wirtschaftsvereinigung
Stahl | suni
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Presenter
Presentation Notes
We want to provide our costumers with decisive support in improving their own carbon footprint and achieving their climate goals.
When purchasing CO2-reduced steel products, the question arises how to recognize products that really make a difference in terms of transformation and climate protection.
I have good news about that: The German Steel Association has developed a definition for climate-friendly steel. This initiative was part of a stakeholder process of the Federal Ministry for Economic Affairs and Climate Protection. 
The definition developed by the German Steel Association is the “Low Emission Steel Standard” or briefly “LESS”. It was launched at the Hannover Fair this Monday by Robert Harbeck and representatives of the German Steel industry. It shall become a base for green lead markets in steel.
LESS includes a labeling system for low-emission steels in levels A to E and for near-zero steel, which then comes close to climate neutrality.
The emission threshold depends on the scrap content – this means the higher the scrap content of a steel product, the lower the threshold for CO2 intensity. This approach makes the transformation efforts in the primary route and the secondary route comparable.
The LESS will support our journey towards near-zero steel.


Labelling system LESS - the foundation for CO2-reduced lead markets
@LESS

Wirtschaftsvereinigung I.tlﬂ' EMESSION STEEL ETANOARD
Stahl

A
Stahl

Classification
Cartified according to: LESS-Rulebook
Certificate no.:

Scrap share

Product Carbon Footprint
Cartified according to:

‘ \ Certificate no.:
Rulebook for the 'LESS
classification system of the

Low Emission Steel Standard (LESS) W"MML“""’”“

Low emission

Classification
Certified according te: LESS-Rulebook u
Cartificale no..

Scrap share XXX %

& BDI

GWP-total according to EPD

Cartified according to:

Cartificate no.: b 4.4 kg COo.e /1 product

Labelling for CO2-reduced steel supports the transformer supply chain by...
v creating transparencyand comparabilityof manufacturing processes and products

v’ forming the basis for the creation éd€ad markets
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Workshop on sustainable transformers — Paving the way to create the first green lead market

Joint event with Siemens Energy and TSOs/DSOs to prepare the path for sustamable transformers with the example of
Green Steel in the Supply Chain:

Starting from Blast Furnace (future DRI) to Electrical Steel via transformer producers to the national grid infrastructure

We need more of these discussions and they need to be followed by actions.

26 | CO,-reduced Steel for the Energy Industry — Outlook for the Transformer/ Generator Industry and Electric Utilities



Given the long investment cycles for stationary transformers; to decarbonize

the grids towards a net-zero future

&

)

20|24 2030 // 2045 .
* l Va4 l v
The decisions must be made today... ...to significantly influence the ...Greenhouse gas neutrality
achievement of long-term ESG goals... Germany
* New transformers built today will (to a large
extent) still be part of the infrastructure after
2060 (1
* Often lengthy tender processes years in Early focus on green materials
advance 0 necessary!

* Project realization usually takes several years




Concept of lead markets for CQ2duced raw materials announced!

und Klimaschutz

* Bundesministerium
I fiir Wirtschaft

Leitmarkte fir
klimafreundliche
Grundstoffe

Konzept des Bundesministeriums fiir
Wirtschaft und Klimaschutz (BMWK)

v" Connectivity on EU and global level

NEWS Letzte Aktualisierung: May 23, 2024

Green lead markets: How German
wants to help green steel and
cement achieve a breakthrough

Bundes.. . itenun

j' und

Minister Robert Habeck wants to use new labels to drive demand for climate-friendly raw materials from the steel, cement
and chemical industries. (EPA)

Read in Climate.Table how Germany plans to introduce new labels for
more green raw materials and which areas it will cover.

German Economy Minister Robert Habeck wants to ensure that new
regulations boost demand for green raw materials from the steel, cement
and chemical industries. On Wednesday, he presented a corresponding

v' Basis to foster collaboration between various stakeholders

The BMWK's initiative to

create lead markets for climate-
friendly basic materials

is an approach that integrates
innovation, regulation, and
collaboration to drive the transition
to a sustainable economy.

v Encouragement of formation of strategic partnerships in the industry to share knowledge, drive innvoation and coordinate

efforts in promoting climate-friendly materials




There are numerous opportunities to get involved todat's start now!

Implementation of pilot projects with CO2-
reduced transformer core laminations

Change in tender processes with (proportion of)
green material as an award requirement

* Tender criteria
* Green steel label system (LESS)
* Initiatives for green lead markets (BMWK)

* High efficiency to minimize losses over the
life cycle

Cooperation with the regulatory authority to
support investments in green infrastructure

We have started the co-creation of the world’s first green lead market... join us and be on board!
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