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Electrolysis made in Baden-Wurttemberg —
supporting the local industry in the market ramp-up

Maike Schmidt, Marc-Simon Loffler
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Hydrogen, a key element for greenhouse gas neutrality - at global,

European, national and local level
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Hydrogen, a key element for greenhouse gas neutrality - at global,

European, national and local level
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According to the International Energy Agency's (IEA) net zero

emissions scenario, hydrogen is expected to cover around 19%

of global final energy consumption in 2050.
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Hydrogen, a key element for greenhouse gas neutrality - at global,
European, national and local level
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According to the

Hydrogen Roadmap

Europe, hydrogen is

expected to cover

around 24% of the
EU's final energy

s g orarepors consumption in 2050.

According to the International Energy Agency's (IEA) net zero
emissions scenario, hydrogen is expected to cover around 19%
of global final energy consumption in 2050.
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Hydrogen, a key element for greenhouse gas neutrality - at global,
European, national and local level

According to the Climate
Pathways 2.0 scenatrio of the
Federation of German
Industries, hydrogen and its
synthetic downstream
products are expected to
cover around 34% of
Germany's final energy
consumption in 2045.
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According to the
Hydrogen Roadmap
Europe, hydrogen is
expected to cover
around 24% of the
EU's final energy
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[net-zero-by-2050

According to the International Energy Agency's (IEA) net zero
emissions scenario, hydrogen is expected to cover around 19%
of global final energy consumption in 2050.
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Electrolysis market expected to grow exponentially
Expansion targets and market potential in Germany, the EU and worldwide
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mm) “To achieve net zero emissions by 2050, global cumulative investments [on hydrogen] must increase
to USD 1.2 trillion by 2030 and USD 10 trillion by 2050.” (International Energy Agency; Global Hydrogen Review 2021). SW
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Electrolysis market expected to grow exponentially
Expansion targets and market potential in Germany, the EU and worldwide
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mm) As with other climate-neutral technologies, this is not just an innovation competition, but an innovation
race. The “time to market” is very important for companies. SW
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Does Electrolysis fit Baden-Wurttemberg‘s Industry???  BadenWirembery
Sales/employment potential through the manufacture and export of components and systems

:

s200 6w Breakdown of the investment costs of an Turnover shares of the economic sectors in the
electrolysis plant by economic sector manufacturing industry in B.-Wiirttemberg 2019
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» >95% of investment costs are incurred in economic sectors that are represented on a significant scale.
» Sales potential of up to around €8 billion per year and at least 37,000 new jobs can be derived by 2050.

» Baden-Wurttemberg and the production of electrolyzers: a perfect match!
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Opportunities of an international hydrogen economy for Baden-

Wurttemberg

Hydrogen Demand in Baden-Wurttemberg
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JETZT FUR MORGEN

Elektrische Ausrlstungen

“Green hydrogen is a key factor in meeting climate protection targets [...] Our aim is not to make our
country a major production location, but to make our companies a global supplier of hydrogen
technologies and to support them in doing so.” (S. 37)



ZSW — Electrolysis research
Development of alkaline electrolysis technology since 2012

stacks & systems & digitalization
components

manufacturing test field

& Al

— catalysts & coatings - electrode — stack designs up

— system designs up to — stack-integrated sensors
— material screening development to MW scale MW scale — data monitoring
— accelerated stress — electrode packages — from 100 cm? up — ElyLab test field — data analysis applying Al
testing — cell frames to 10.000 cm?

— digital twins
electrode area
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Supporting the industry in the market ramp-up

Own electrolysis technology on a megawatt scale

» Alkaline pressure electrolysis technology
(1 MW, double stack system 2 x 0,5 MW,,, 30 bary).

» ZSW's own system technology with patented stack design (0,5 MW,,,
3,000 cm? active cell area, to be scale up >10.000 cm? by 2025).

» Complete system documentation and CE certification.

Toolbox of
components designs

Electrolysis stack Stack design

far Wirtschaft
und Enargis

11 EIectronS|s system (1 MW,,) Pi - o I Bundesministariunm oW

("

Baden-Wiirttemberg
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The initiative ,,Electrolysis made in Baden-Wurttemberg“

» Baden-Wurttemberg as a possible
export state for electrolysis
technologies.

» In 2019 approx. 10 suppliers of

£ Sy~ p— }.Aiahi‘KASEI

iR Y e &

electrolysis systems worldwide with Q'?f“_j”_ &
references in the MW range. g Oy Ec;;ﬂ%
» No commercial supplier of - H f
electrolysis technology in Baden- " .
Wurttemberg < AEL @ AELPEM @ PEM @  SOFC
» ...but considerable potentials in
mechanical and plant engineering “The electrolysis word 2019”
industry and supply industry. Electrolysis suppliers worldwide (all technologies and performance classes).
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»Electrolysis made in Baden-Wurttemberg www. bw-elektrolyse.de Baden Wiirceemberg

NENESTERLIM PUTLAARTSOHAFT, ARBEIT UKD TOUINESLLS

Initiation of a regional electrolysis & components production in Baden-Wurttemberg

Industry dialogue

» cross-technology electrolysis
network established.

» more than 80 companies are
actively involved so far.
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NENESTERLIM PUTLAARTSOHAFT, ARBEIT UKD TOUINESLLS

Initiation of a regional electrolysis & components production in Baden-Wurttemberg

Industry dialogue Electrolyser ,made in BaWu*“

» cross-technology electrolysis » Electrolysers can be manufactured
network established. “made in BaWu”.

» more than 80 companies are » More than 40 companies from BaWu
actively involved so far. contributed components and technologies.

s g s D —_—
WHLDGS auma =S0mum= Jrn  LEWR ]
6 sospn  EROT BEmE T puop D)
e Mg e M Tumetech - =
CIE® RN uexon, EdresstHa

v any
B+ - s
ootz WU o .. - e

VOSS  stnzie  GEML ‘SIEMENS e 2

; 1y
vt (ex @ % me ey A
o [ Q@D F°°

s

ol - L SW
ol mbs A 2D SN



https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=397&md5=9017d3e73ee6a4aaf915e3c60797182f4818a4b6&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=416&md5=7d049ec299dff9aa59836b4ad844e563d8970261&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=410&md5=9f411661540abc79e437f20c9d864f69525364e4&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=445&md5=d7f4a60dd5285f945c8a9b047ce4298f188b8f17&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=409&md5=b36843165fd361c1989f45a74ea0601cffa17722&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=423&md5=dc993daf323e3ff46c3956944fcf3b116b6a8b71&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=408&md5=8fa6c7a35aff1f3373b919305f0ebee87a0ae0aa&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=412&md5=453ad32cc93cac97775b9b3872220d0162a1e35e&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=431&md5=246d3d275de31e97694514e5c2c4c47c6a71faff&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=434&md5=0f388395807bc7d1f77b59066a28912a3541220e&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=426&md5=477465bfe6c3782875f7c41eb7e23003ac712287&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=437&md5=b94729d7575a5c2e0e92802adbd295c9201d0f61&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=438&md5=708d1819c807e8691d57a73cdab890f86110d002&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=444&md5=c9a53518fd082eb1d577ad559d6f9256616db2db&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=457&md5=0206b951a5f2e5dd12bfa4525f304c103859359f&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.aegps.com/de/
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=274&md5=d687f87602dbb9c090af893b72a044b558e9383e&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=382&md5=147022086aeaca67c75205780855040a958662db&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=253&md5=5cfa3408f84d2a7e4a732cf0b5d09d5823ae7e23&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=255&md5=9a6b21441bca4bff58618a0410fc39ac113452b0&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=256&md5=5aa7e49a761ba6308f96b6f17a8c842c8bd4c5a8&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=282&md5=fbe957392d24d88d69308fb903e5a0b77b3971fb&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=276&md5=9f5aa90a94c8dd9cd2aacd23091f6e453c4ac441&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=261&md5=4ae0291c8bf1bb5823cbdec46e9abb4159764802&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=263&md5=c979bbd74a36d336d6617d76ff84a4a8567da015&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=277&md5=82e9eddfb567e292ff1ecb29c1751a85bc82899f&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=266&md5=ea6241b4a3fa8454cb143f9ce3866f8793e10228&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=279&md5=d828d2a8d20d074d5c6c75e33e8dcff074775630&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=278&md5=7bc72d1cdc10023da4463fe841e65bb6d7f52c26&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=380&md5=15b58a2d0a94816c267d1b437f3bf8b14e9c1822&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=371&md5=2326f8ffaa1e8201aabd34525729da476a95c2be&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=269&md5=0dc32ba5bc4a14de4414af26ca9f6acdda25ce5d&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=280&md5=ab35243ed7602e2de6b0ee2c883d35637fa39b38&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=368&md5=332c4fa888746a97b76e08e8951b8948a8e4d97a&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=319&md5=7069cff433f4e29f7ba8cefd2c602b212e22a56a&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=326&md5=47ee92fba652a6c3dc9478b7221cc262cdb54230&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=329&md5=3f9826a3095635bcbcc80c44ea7458f3fe0f5623&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=267&md5=ed18460a686462220ff3d58d7d25ef0a636e3299&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=275&md5=d4e847bd759d6fd44edc1510efe5f2fa87799a8f&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=273&md5=a95eaa04ea5cb1578d0f49156feb3624dc453695&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=270&md5=8d4263868a8c414ee30e4ff55688ca53c2dcac4a&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=268&md5=c463c0b523900aca0af9743512facb67315209ac&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=271&md5=1995dbb5012a0323df3e0779e4a32225fcf65fc2&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=352&md5=23ce23fbed748451cf9a0f56009d3aeffb855cef&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=379&md5=15f8979af235c151aedc0530a89eb5c7b598530c&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=432&md5=20a8189a9cd313abf975b9112e51b34c30697f6d&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=439&md5=ce4b246e82a15ca4dac779401d46526b057a8b79&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=433&md5=577e5266b0a25b07a88eb41ca26ae224461b8330&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=406&md5=e8cdd60c782730ca870b04b9c0b7304454d176d8&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=264&md5=8d1ec7d67ce3ec5d9ccb2a56223d2d0d934a548c&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=283&md5=8070535a547a390ff5e826491e0b91a73274802a&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=424&md5=08709804b917f3cabb07652542ebad9433e8a6df&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=453&md5=4b69cb455952f375943d0a9a848ddb2001e20b7a&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=428&md5=ed891a7ce1a213c83f8996dc98dde66e704e4704&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=419&md5=bedf3dbc6385141b0968fc5456b1d01b88d1207b&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=414&md5=65b4247561b5d9951e200203d74cf11966745833&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=370&md5=63e4acc95d84535fe0b98d53aa5c7a42ab4af377&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=281&md5=23ef9b6e1fd59d7cda6a6faac2b3704c051b5eec&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=259&md5=6b4d9cbf3ff7d6959b13827d7f8f03879a4ec450&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=427&md5=c3c91fc14c8685cfb17a082a3491c812a223be13&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=417&md5=f42d91dc481f7bf4e56fc7162ad67a4ab62015fb&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D

285

»Electrolysis made in Baden-Wurttemberg“ www.bw-elektrolyse.de Baden Wiirescmberg

NENESTERLIM PUTLAARTSOHAFT, ARBEIT UKD TOUINESLLS

Initiation of a regional electrolysis & components production in Baden-Wurttemberg

Industry dialogue Electrolyser ,made in BaWu*“ Industry transfer

» cross-technology electrolysis » Electrolysers can be manufactured » some product developments have
network established. “made in BaWu”. already been initiated.

» more than 80 companies are » More than 40 companies from BaWu » first companies are starting to build up
actively involved so far. contributed components and technologies. production capacities.
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»,Electrolysis made in Baden-Wurttemberg* Baden Wiirtemberg

NENESTERLIM PUTLAARTSOHAFT, ARBEIT UKD TOUINESLLS

Examples for a successful industry transfer

— Production started in 2023.
— Series production line planned for
up to approx. 200 MW, /a

Electrolysis system
ECGCLEAN

Filderstadt, ca. 900 employees
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Product development ,,EcoLyzer* adenWintembers

MIRESTERILUM FUR USMWELT, XLIMA UND ENERQIEVIRTSCHAFT

Supporting Ecoclean (Filderstadt) getting into the H, market

» First series product (1 MW, 30 bar) put into operation in summer 2024.

» <3 years from the start of know-how transfer to the commissioning of the first EcoLyzer system.

7 » ~30 suppliers from Baden-Wurttemberg. T sw
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»,Electrolysis Made in Baden-Wurttemberg* Baden Wiirtemberg

NENESTERLIM PUTLAARTSOHAFT, ARBEIT UKD TOUINESLLS

Examples for a successful industry transfer

Electrolysis system
ECGCLEAN

— Production started in 2023.
— Series production line planned for

_ up to approx. 200 MW, /a
Filderstadt, ca. 900 employees

— Production of first series stacks is
planned from 2025.

— Layout of a production line for up to
approx. 5 GW,/a.

Electrolysis stack ?;
D

Ravensburg, ca. 1700 employees

18
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»,Electrolysis Made in Baden-Wurttemberg* Bad;p%f%mwg

NENESTERLIM PUTLAARTSOHAFT, ARBEIT UKD TOUINESLLS

Examples for a successful industry transfer

Electrolysis system
ECGCLEAN

— Production started in 2023.
— Series production line planned for

_ up to approx. 200 MW, /a
Filderstadt, ca. 900 employees

— Production of first series stacks is
planned from 2025.

— Layout of a production line for up to
approx. 5 GW,/a.

Electrolysis stack ?;
D

Ravensburg, ca. 1700 employees

Electrode coatings
HELLER

Nurtingen, ca. 2600 employees

— Transfer coating process from the
automotive industry to electrolysis.

— Coating machines for customers
available since 2023.

19
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Electrolysis test field at ZSW (ElyLab)

Test and consulting services from material analysis up to megawatt stack testing

Electrode characterisation Prevalidation of cell components |I Short and full stack testing
and material analysis (up to 30 bar, 100 cm?, up to 10 kW) (up to 30 bar, up to 40.000 cm?, up to 0,5 MW)




Zentrum flr Sonnenenergie- und Wasserstoff- £ .GQwW

Forschung Baden-Wurttemberg S\

THANK YOU FOR YOUR ATTENTION!

Maike Schmidt Dr. Marc-Simon Loffler
maike.schmidt@zsw-bw.de marc-simon.loeffler@zsw-bw.de
+49 711 7870-232 +49 711 7870-233

Stuttgart Ulm eLaB Ulm HyFaB Solartestfeld Windtestfeld
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