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Siemens Energy and Toray to develop
partnership through PEM water electr
based on a new membrane technolog
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Funding Program in Japan

Toray Industries, Inc. and Siemens Energy K.K., the Japanese subsidiary of
adopted by the Green Hydrogen Project under the Green Innovation Fund

the Japanese Ministry of Economy, Trade and Industry (METI) and the Nev
Technology Development Organization (NEDO). The two companies will ¢
together with six other companies including the Yamanashi Prefectural Er
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Press Relea

Berlin, March 31, 2022
Siemens Energy to start production of
hydrogen electrolyzers in Berlin

« Industrial-scale production of electrolyzers for green hydrogen
¢ |n 2023 start of the first Gigawatt production at the multi-Gigawatt factory

Siemens Energy will locate the industrial production of electrolysis modules in Berlin and is thus
taking the centerpiece of its hydrogen technology to the capital. Start of production at the location
Huttenstrasse in Berlin's Moabit locality is scheduled for 2023. At this site the complete
infrastructure of an existing production hall can be used. New production lines for the electrolyzers
are being set up on 2,000 square meters at a cost of around 30 million euros. Today, the site mainly
manufactures gas turbines, which are among the most powerful and efficient in the world. These
can already be operated with up to 50 percent hydrogen, and by 2030 complete hydrogen
operation should be possible. Siemens Energy is now pooling its expertise in both these areas in
Berlin to ensure a reliable and successful energy transition to a new energy mix. This also includes
the business field of energy transmission: At the Siemens Energy Switchgear Plant Berlin innovative
high voltage products are manufactured, ensuring that electricity reaches consumers reliably.

Christian Bruch, President and CEC of Siemens Energy, comments: “With the new production facility
for hydrogen electralyzers, we are reinforcing our claim to play an active role in shaping the energy
transition. To this end, we are pooling our knowledge in the field of various energy technologies in
Berlin. For us, hydrogen is an important component of the future energy world. For this to be
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Technology Readiness Levels (TRLs) %
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Readiness level (TRL) ? Sector Technology Step in value chain Importance for net-zero emissions
Ener Electrolysis > Polymer . . .
8 &Y ¥ y Production Very high Details

transformation > Hydrogen electrolyte membrane

Polymer electrolyte membrane (PEM) electrolysers use a polymer membrane permeable to protons that are transported towards the cathode where they accept an electron and recombine as
H2. While it is currently a commercially less-developed technology than alkaline electrolysers, its cost-reduction potential is considerably larger while presenting other advantages such as
higher flexibility, higher operating pressure (lower need for compression), smaller footprint (relevant for coupling with offshore wind), faster response and lower degradation rate with load
changes so they have more potential to contribute to the integration of variable renewable energy generation. PEM electrolysers need, however, expensive electrode catalysts (platinum,
iridium) and membrane materials, and their lifetime is currently shorter than that of alkaline electrolysers.

Cross-cutting themes: Renewable electricity, Systems integration, Hydrogen, Electrochemistry

Key countries: United Kingdom, Germany, China, Japan

Key initiatives:

*Germany: Shell and ITM are installing a 10MW PEM electrolyser in the Rhineland Refinery in Wesseling (Germany). ITM PEM technology installed at Shell hydrogen refuelling stations for
vehicles. Japan: the Fukushima Hydrogen Energy Research Field is bulding a 10MW PEM electrolyser using grid electricity, which will become operative in March 2020 Canada: Air Liquide and
Hydrogenics will build in Canada a 20 MW PEM electrolyser to generate 3,000 t H2/year to both industry and mobility usage.

Announced development targets:

*France: 10% of low-carbon H2 in industry by 2023 and 20-40% in 2028 (all low carbon H2 technologies)

Announced cost reduction targets:

*FCH JU (Europe){ CAPEX 500 EUR/kW, OPEX 21 EUR/(kg/d)/yr (2030) US DOE ultimate target:
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Key facts’ Our R&D strategy

Strict capital return criteria for allocation

~24,200

single patents and
utility models
Focus areas: Service and sustainability

~5,000 €1 bn

R&D employees R Co-creation and partnering in innovation

82



4. TOA



4. Toft/ (1) BESNBURIEREIILSE
=AU THERERECRE B S (C(EB R IEBIRET

MFREFE (Bl (CHIFBIRTERIE HEER (BEHLSR) (CBFBRVRIEE 2ot (BRKEF) OYRTEMIE

o FRAEFERNSBENIHEAROAEI-X  « BXPEESEICLZYRY « WEFCLIEEARTIEEVRY
(CXF I DARIER — BIREOBRVEBIH TORMZRIICED. & — B TOFILRERZRETID

— JARSHTERUOATBERELZXE B132IANI I ARE =N — N2 BERRORACID, IEDEE
93 B AR

o IKFRFREMBPRAHCLDIRY

— JKEENSREMIMIRAE R (P EZT X
%) ORSHRFTTED. IEMRIELT, Co2
HIRICEBT S

® SEZErHIFOFREAE
HIfF 9 2R miIik. BLURFENHIZAESERULZSS
=R > ILECLD, BIREARIE TR OMBHERL(CENMLEBRONSERFEH CREONGS
PEMAZZKEARRBEDEBEIMCHENT, ZEDMFFICARRA R THINFRTESRVERENELUISE

84



