As a technology partner, we’re constantly challenging
ourselves — especially when it comes to green hydrogen.
We pioneer motion
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Schaeffler at a Glance

SCHAEFFLER
We are Schaeffler — A world-leading technology business

As a leading global supplier to the automotive and industrial sectors, the Schaeffler Group has been driving
forward groundbreaking inventions and developments in the fields of motion and mobility for over 75 years.
With innovative technologies, products, and services for electric mobility, CO,-efficient drives, chassis
solutions, Industry 4.0, digitalization, and renewable energies, the company is a reliable partner for making
motion and mobility more efficient, intelligent, and sustainable — over the entire life cycle.




The Schaeffler Group SCHAE 1:'1:' LER
Schaeffler facts and figures — One of the world’s largest family-owned companies
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The Bigger Picture

SCHAEFFLER
The Green Hydrogen Chain: Integrating Electrolysis to capture intermittent renewable energy
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Schaeffler's holistic approach to the hydrogen economy SCHAEFF LER

Global Hydrogen market uptake is the key game changer to achieve climate neutrality
1.1 min tonnes

of processed steel p.a.

Enable large-scale renewable integration
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Global hydrogen consumption 2020 Global hydrogen demand 2050 Decarbonize end uses through sector-coupling

Carrier for energy transport

22%

of global final energy demand 2050

Energy system resilience by seasonal storage

Seizing economic chances need
support for industrial value chain and
broad international application
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Market outlook electrolyzers SCHAE FFLER

Considered hydrogen market is served through different technological concepts
Relevant PEM market is expected around ~30% share

Available electrolyser Available electrolyser Remarks on expected technological breakdown of
eee o assumed market size
composition of planned composition of planned
projects‘ in MW and . prl:uec:ts': in MW and General: breakdown on technology out of Hydrogen
# of projects by 2025 # of projects by 2030 Europe “Clean Hydrogen Monitor 2022” *
100% 100%
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60% 0% unknown: 2025: 0% 2030: 1%
S0% 50%
LD% &0%
so% o . Assumed market size PEM:  2030: 55 GW
20% 20%
L Lo * no sufficient data for AEM could be collected by authors — updated in next
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Capacity Capacity  Projects
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Sounce: Hydrogen Europe. Source: Hydrogen Eumope.
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Hydrogen technologies - Focus on electrolysis and fuel cells SCHAEFF LER
Schaeffler is strongly convinced about the future role of hydrogen and is committed to
contribute with its core competences on the pathway to a sustainable energy ecosystem

effler on Hanover Messe 202 . f . Key aspects
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e H2 will play a decisive role
in future ecosystem of
regenerative energy in
industrial & automotive
sectors
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e Today ~60 Mtons Hydrogen
as Industrial feedstock

,\‘
X
N
N
X
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
8
N

Ll el iiiid

ff
A
4

e Green hydrogen for
additional demand and
substitution of grey H2

e Cost competitiveness of
green hydrogen as
prerequisite for market
ramp-up
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Schaeffler’'s Competence in Hydrogen SCHAE FFLER
A Holistic View on the Hydrogen Chain Global Hydrogen Sources Water 4%

Only Green Hydrogen offers sustainable energy chain

water electrolysis with renewable electricity
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SCHAEFFLER SCHAEFFLER
sustainable primary energy Electrolyzer Portfolio Fuel Cell Portfolio
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Laboratory scale development SCHAE 1:'1:' LER
Performance improvements measured on small screener cells — example IV curves
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N117 Coent e
1.9 anode () Parameter Value Unit
# cells 1 -
Active area 10 cm?
18 Max current 50 Ampere
> Max cell voltage 2.5 Voltage
Eo 1.7 Max cell temperature 95 °C
G
=
1.6
trends:
* Increasing current density
15
* Improving performance / efficiency
* Decreasing of catalyst loading (PGM)
1.4
0 5 10 15 20 * Focus on stability / degradation testing
Current, A
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Stack design optimisation supported by data-driven simulations

Scaling up production — making stacks that actually solve customer issues SCHAEFFLER

/ \ APPLICATION ENGINEERING USING FIELD DATA
Stack Optimizations

0/1D-Modeling:

2/3D-Modeling:

.0 o o
e Multiphysics :..Qé gﬁ

e Mechanical deformations

e Operating Cell and
Stack Models

e Integrated Stack in

PEM System Model
Results: 0-1D Cell Models o)

o

Results:

e 53% total cell pressure
difference improved

e 40% stack mass flow

¢ Heat generation and thermal

. System
Material deviations to be improved manégement proposal y .
Design * Hot spots in cell defined provided Operation
Solutions Efficiency
\ Inputs /
Geometric scale: PTL x10° Cell x10  ——— Stack — 130 >
20 nm
catalyst Y )

Y
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Stack Hardware Scaling

Schaeffler's current PEM electrolyzer stack portfolio at a glance

<K1
(EL25)

< KO
(EL10)

J K10 (EL100)
* Up to 0.2 kg H,/hr
* power rating: 2 kWe

J K100 (EL500)
* Up to 2 kg H,/hr
* power rating: 100 kWe

i Ba

1 M1 (EL2200)
* Up to 20 kg H,/hr
* power rating: 1 MWe

Available Electrolyzer Stack Product Portfolio

Process

URiE

Cooling
water

SCHAEFFLER
Key points
N ) e EL10... EL100 available
Pg_ e EL500 launched in 2022
g e EL2200 prototype
=
- e Schaeffler Stack
ety for multi-stack systems

(available after 2026)

e Sales already visible in
“SCHAEFFLER” Stack Schaeffler Medias
*>50 kg Hy/hr
* Power rating: multi-MWe

Excerpt from Schaeffler Medias
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Stack Hardware Scaling

Hydrogen demand in Europe by Sector and required ELECTROLYZER and RES Capacity

H: demand Electrolysis/RES capacity required
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SCHAEFFLER

TRENDS

H2 is already a sizeable market
as industrial commodity

Today’s H2 supply
predominantly consists of GREY
H2 produced from fossil
sources

Gray H2 is expected to be
replaced by GREEN H2

Growth of H2 demand is mainly
driven by new application and
the use of decarbonised H2 in
the industry, heat and power
and mobility sectors

Significant ramp-up of
electrolysis and renewable
energy
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Thank you for your
attention!

We pioneer motion



We pioneer motion



