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Hydrogen and Power-to-X solutions

Challenges Solutions

* How to decarbonize industry, mobility, buildings, and other sectors, which We offer products, engineering and strong solution capabilities and a
cannot easily be electrified? strong partner ecosystem across the whole hydrogen and Power-to-X
value chain for the industry, mobility, and energy sectors.
* How to harness sector coupling to use renewable hydrogen and its derivatives
- including e-Methanol, e-Ammonia, and e-Fuels - to make green energy Gigawatt-scale production: We are prepared for delivery at Gigawatt
available to these hard-to-abate sectors? scale through automation and digitalization of manufacturing.

* How to bring renewable energy from energy-rich regions like South America,
North Africa, and Australia to energy-hungry industrial centers like North
America, Europe, and Japan?

Scale-up is becoming a reality with projects in implementation based on
our modular Elyzer P-300 platform from 6 MW in H2Future to 280 MW in
Green Hydrogen Coastline and more to come in all sectors.

CertalLink Energy Certificate provides tamper-proof documentation that
a product has a renewably generated origin.

Other challenges: Services delivered from Siemens Energy’s global service network. We
offer our customers services that extend from installation to mainte-
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Green Hydrogen
for Air Liquide pipeline infrastructure

Power dimension: up to 20 MW based on Elyzer P-300 Use cases: Potential:

Solution:
Installation: 2024 * Hydrogen for » Connect hydrogen * Operation of a
industry and production to 24-module array
. bilit both existing hydro- El P-300
Location: Oberhausen, Germany mobmty oth existing hydro yzer

gen and oxygen

. pipelines
Customer: Air Liquide

One of the largest
renewable hydro-
gen and oxygen

production plants

of Germany
[ ]
- First large-scale e-Methanol
o ° o
prOJect for marine use in Europe
Power dimension: 50 MW based on Elyzer P-300 Use cases: Potential: Solution:
Installation: 2025 * Hydrogen for * Fast track project e 3 full Arrays Elyzer
e-Methanol for (bid and execution) P-300, transform-
. shipping * First large-scale ers, rectifiers, and
Location: Kasse, Denmark (e.g. MAERSK) and e-Methanol plant demin water plant,
for plastics produc- build by customer commissioning by
Customer: European Energy tion (e.g. Lego) — SE Denmark
1000 kg/h Powered by largest

* Decarbonize the

world’s shipping
industry

solar park in Scan-
dinavia

Page 4



Hydrogen and Power-to-X solutions

Energy Landscape: Power-to-X and Hybrid Power Solutions

Decarbonization and cost optimization through integrated, , _
. Power-to-X (PtX) and Hybrid Power Solutions are always
customized tEChnO|Ogy. a subset of the depicted energy landscape. In PtX

applications, hydrogen is converted into molecules along
the energy landscape via a synthesis process, but there
is no re-electrification.
Renewable Power Grid Connection Electrolysis CO:-Capture
& By integrating different technologies, our customized
A solutions are tailored to your local challenges and needs,
regardless of remote locations, grid access, existing
= network or decarbonization requirements.
¥ v

The challenges are many — but the solution is simple with a

_ ') Cermparsssien Synthesis Molecules Power-to-X or Hybrid Power Solutions from Siemens Energy.
Optional T Processes
Batteries & Auxiliaries
> ) * Powerful and intelligent
Ha-Storage Integrating multiple technologies through advanced
2" 0(12n.0 9 o720 0
control capabilities for simplified, improved and
efficient operation of complex energy systems
’ K * Powerfully sustainable
H, Re-Electrification ar through an mcreased share of renewable energies in
Hz -ready vl Fuel Cell power generation
Gas Turbine or
Electricity ’G) \\‘ * Powerful and reliable
o : ) through the integration of storage solutions
B Hydrogen N /' Electrons

B Eliquids
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Elyzer P-300 — Technical Data

Electrolysis type: Proton Exchange Membrane
High power density Output Pressure (array): 100 mbar
Safety-oriented PEM design Plant efficiency: >75.5%
High dynamic operation range; direct coupling to renewables Minimum load: down to 40%
High efficiency and low module internal losses Demineralized water
. - . <10 | per kg hydrogen
High gas purities consumption:
Extreme low standby consumption Hydrogen quality: up to 99.999% with de-oxo dryer
Low maintenance needs Startup time: <1 minute
Consumes only water and power, no hazardous chemicals :
Dynamics: up to 10%

Optimized for 80k EOH*. Operation

Stack design: beyond 80k EOH possible.

PEM Electrolysis — how does it work?

For our hydrogen electrolyzer system, we focus on PEM
technology taking its name from the proton exchange
membrane. The membrane’s special property is that it is plant power

demand
permeable to protons but not to gases such as hydrogen
or oxygen. As a result, in an electrolytic process the
membrane takes on, among other things, the function of
a separator that prevents the product gases from mixing.
hydrogen
per hour

*Equivalent Operating Hours
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Service

Together we outperform: Custom-tailored service contracts

Service packages

REING, Digital services

o Performance enhancement services

Basic: Get the foundation for a smooth, economical and safe
operation of your electrolysis system with a package of mainte-
nance, spare parts, hotline support & digital services.

Advance: Best insurance against unforeseen downtime. Expanded
the basic package to further reduce risks and to safeguard your
business case for your electrolysis plant.

Integrated: Total peace of mind - since operating efficiency and
value creation are your priorities, let us take care of your electroly-
sis plant. We strive to enhance the value of your plant operations.

We offer innovation by utilizing state-of-the-art digital service to
drive operational excellence of your plant.

We are prepared for the future of scheduled maintenance, asset
management or digital twin studies to maximize your plant avail-
ability and operating efficiency.

Your path to maximum performance assuring operational reli-
ablilty and efficient performance of your electrolysis plant.

Discover our stack exchange offerings of
e recycled and refurbished stack components. Ensuring quality

without compromising your budget and sustainability goals

* stack upgrades based on our continous research and develop-
ment for the latest technical enhancement.
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Industrial scale production s it .
of electrolyzer in Berlin

Localized decentralized
packaging

Scalable electrolysis

system
The European Union is aiming for many Gigawatts of at our multi-Gigawatt electrolyzer facility in Berlin — .
electrolyzer manufacturing capacity to drive the energy  highly automated according to latest production stan-
transition. We are starting the required massive scal- dards — and can be ramped up any time depending on :
ing-up and acceleration of manufacturing: In 2023, market demand.

industrial production of PEM electrolysis stacks began
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Groups incl.

stacks

Rectifier cooling
& control cabinets

Medium voltage
(MV) transformer

Hydrogen buffer tank &
water treatment plant

Hydrogen and
oxygen coolers

Water
refinement unit

Firefighting
system

Nitrogen supply &
compressed air skid

Compression

Air cooling
system

Cooling water
pumps

De-Oxo and
chiller
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Optimized plant design

50 MW reference plant

Rated plant power: 50 MW

100 MW reference plant

Rated plant power: 100 MW

Total electrolysis plant space (LxW ): 55mx71m

Total electrolysis plant space (LxW ): 186 mx90m

Dimensions electrolysis system hall (LxWxH): 35.5mx15.5mx9m

Dimensions electrolysis system hall (LxWxH): 77mx18mx10,5m

Hydrogen production kg/h) approx. 1,000

Hydrogen production (kg/h) approx. 2,000

Oxygen production (kg/h) approx. 8,000

Oxygen production (kg/h) approx. 16,000
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Prove your product is green
with CertaLink Energy Certificate

Siemens Energy offers the Clean Energy Certification digital service
to track the environmental impact of energy production by issuing
automated, timely, and government-approved certificates across
sectors and across borders through partnerships with independent,
accredited bodies and other companies in the energy sector.

Certalink Energy Certificate ensure traceability of the carbon-neutral
origin of energy production, energy imports, and energy consumption.
Getting green versions of products and fuels will be a significant part of
the transition to a carbon-neutral economy.

Our CertalLink Energy Certificate will establish the proof of origin
of energy and will satisfy the market needs of the whole range of
Power-to-X customers, allowing them to:

* Gain customs and tax reductions,
* Achieve higher market prices for products produced by clean energy,
* Meet future governmental requirements (e.g. EU program
“Fit for 55”), and
e Enable the trading of clean energy on stock exchanges and in other
marketplaces.

100%
transparency

Legally Instant & Applicable
compliant automated across borders
issuance & sectors

Certalink Energy Certificate ensure
traceability of the carbon-neutral origin
of energy production, energy imports,
and energy consumption. Getting green
versions of products and fuels will be

a significant part of the transition to a
carbon-neutral economy.

siemens-energy.com/clean-energy-certificates

Page 11



Published by

Siemens Energy Global GmbH & Co. KG
Transformation of Industry

Siemenspromenade 9
91058 Erlangen
Germany

For the U.S. published by

Siemens Energy, Inc.
Transformation of Industry

4400 N Alafaya Trail
Orlando, FL 32826
USA

For more information, please visit our website:
www.siemens-energy.com/electrolyzer

© Siemens Energy 2025

This document contains general descriptions of products and expected capabilities or
benefits which may not apply or be realized in all cases. Nothing in this document shall be
deemed or construed to be a warranty or guarantee of the information, product(s) or
component(s) described herein. Contact us for more information and an offer for your
specific application.

Siemens Energy is a trademark licensed by Siemens AG.



