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Proton exchange membrane water electrolysis (PEMWE)

Elyzer P-300
Released in 2018.
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PEM Module/Stack
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Power of one Module

Elyzer P300
750 kW

Sports Car
1000 Horse Power (~750 kW)

 Similar power

 Similar weight ?

 Similar price ?

Fully electric Fully electric
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Technology expertise in Electrolysis
Our electrolyzer portfolio scales up by factor 10 every 4 – 5 years

0.1 MW 1 MW 10 MW 100+ MW 1,000+ MW

2011 2015 2018 2023 Next step
Silyzer 100
Lab-scale demo

Silyzer 300 Co-Development with
partners in verticals

Elyzer P-300 plantSilyzer 200
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5 Segments with
50 cells each
Stack with 250
cells

24 Modules
 1 Array
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Projects on Elyzer P-300 platform
>130 MW operational, ~1 GW in execution

8.5 MW up to 20 MW 52 MW

Siemens Energy is a trademark licensed by Siemens AG.

WUN H2
Germany
 Green hydrogen

for industry, grid
services and
mobility
 Our partner: WUN

H2 (JV of Siemens
Project Ventures,
Rießner Gase,
SWW Wunsiedel)

Trailblazer
Germany
 Green hydrogen

for Air Liquide
pipeline
infrastructure
 Our partner:

Air Liquide

e-Methanol
Kassø, Denmark
 Green hydrogen

for CO2-neutral
shipping at
large-scale
 Our partner:

European
Energy

NormandHy
France
 Green hydrogen

as feedstock for
refinery
 Our partner:

Air Liquide

200 MW54 MW

Hy4Chem-El
Germany
 Hydrogen as

feedstock for
chemical plant
to produce e.g.
ammonia,
methanol or
vitamins
 Our partner:

BASF

Clean H2 Coast-
line, Germany
 Green hydrogen

for steel industry
in northern
Germany
 Our partner:

EWE

Green H2 Hub,
Germany
 Green hydrogen

for industry off-
taker around
Hamburg
 Our partners:

Hamburg Green
Hydrogen Hub
with Luxcara
and Hamburger
Energiewerke

280 MW 100 MW

ELYgator
Netherlands
 Green hydrogen

to decarbonize
industrial basins
in Maasvlakte,
Rotterdam,
Netherlands
 Our partner:

Air Liquide

up to 200 MW 17.5 MW

Sakura H2
Japan
 Green hydrogen

to decarbonize
quartz glass
manufacturing for
semi-conductors
 Our partner:

Tomoe Shokai,
Himeji RIKA,
Yamanashi
Prefectural
Enterprise Bureau,
Yamanashi
Hydrogen
Company (YHC)

UpHy Large
Austria
 Green

hydrogen for
OMV refinery
in Schwechat
 Customized

turnkey plant
design based
on reference
plant
 Our partners:

OMV, Strabag

140 MW
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Elyzer P-300 Video
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Industrial research and development

Academic research

 Development of new (efficient, stable, Ir-free,…) OER
catalysts

 Development of new coatings for bipolar plates and gas
diffusion layers to reduce interfacial contact resistance

 Often single cell testing with various measurements (UI,
CV, EIS,…)

 Small cells with plastic tubing, low ion release, tubing can
be exchanged quickly

 Excess of deionized water can be drained, no water
refinement loop needed

Industrial needs for MW scale

 Kg of OER catalyst with reproducable (batch to batch)
effiency, stablity, etc.

 Coating for big parts with ~1,5 m (difficult with vacuum
technology), affordable, stable, homogeneous, etc.

 Stacks with 50 or more cells (different absolut potential,
impact of cell position etc.), EIS difficult at 7500 A

 Balance of stack and balance of plant with metallic tubing,
gas separators etc., ion release can be an issue

 Deionized water needs to be reused, refinment loop
necessary
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* L. H. Prado, S. Virtanen, N. Weineck, A. Ghicov, F. Kessler,* J. Power Sources, 613, 2024, 234815

Research example 1:
Evaluation of uncoated Ti and ss as bipolar plate material for PEMWE*

Step 1: Ex-situ testing Step 2: Stack test

 No Ti hydride formation and hydrogen embrittlement

Presented at Internation Society of Electrochemistry (ISE) Conference, Sept. 2023 in Lyon / France

Stainless Steel

Titanium

1 mmol H2SO4 (pH 2.8)
+ 2 ppm HF, 60 °C, 24 h, +2 VRHE

- Interfacial contact resistance
- Corrosion test
- Cation release
- Hydrogen embrittlement (XRD, SEM)

300 cm2,
6-cell stack
Ti BPPs

Test 1: atm., test time:
1 year

Test 2: 7.5 bar, test time:
6700 h
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Research example 2:
How to perform corrosion experiments for PEMWE bipolar plates*

Presented at the World Hydrogen Energy Congress (WHEC), June 2024 in Cancun / Mexico

* L. H. Prado, S. Virtanen, N. Weineck, A. Ghicov, F. Kessler,* J. Power Sources, 613, 2024, 234815
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Research example 3:
Impact of metal impurities on cell performance*

Metal Cations Step 1: uptake Step 2: 25 cm2 single cell test

Cr3+

Fe3+ Al3+

Ni2+Ca2+

CCM immersed in M+ solution

Concentrations Current density (A/cm2)

U-I Characteristics

C
el

lv
ol

ta
ge

(V
)

 Full ion balancing and metal uptake kinetic  Ion balancing and impact on cell performance

EIS Characteristics

0.5 mg/L 1 mg/L

2 mg/L
ReZ(Ω·cm2)

-Im
Z(
Ω

·c
m

2 )

Presented at Internation Society of Electrochemistry (ISE) Conference, Sept. 2025 in Mainz / Germany

* S. Kupfer, F. Preuer, C. Kopp, F. Kessler*, in preparation
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Thank you for your attention!

Published by Siemens Energy

Dr. Florian Kessler
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Hydrogen – Water Technology for Electrolysis

Module Electrochemistry

Schuckertstrasse 2
91058 Erlangen
Germany
florian.kessler@siemens-energy.com

• siemens-energy.com


