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to reach 2 €/kg H2 production cost

Electrolyzer: 55 MW,
Hydrogen: 1005 kg/h (5.0 H,' @100 bar)
Electricity: 6 ct/kWh
Operation: 4000 h/a
\J Site specific drivers
¥=5.76 €/kg

Civil and others?
Compression/ i
5.0 H, @100 bar |

CAPEX |
Electrolysis

Electricity Share

Site specific operation conditions as main drivers

SIEMENS
fug,e«ui{y-(nr(aﬁ

Technology specific drivers

¥=2.37 €lkg

002 025
Target: 2€/kg H2 ﬁiﬁ

Production
@ 7000 h/a

Today @
6ct/kWh

& 4000h/a

Electricity
@ 3ctkWh

1) Hydrogen purity of 09.090% HZ
Page 16 2} Siemens EFC internal esimation

WACC (Risk)
8% > 5%

50% CAPEX 1 %pt. efficiency
reduction increase

Target
hydrogen cost

Siemens Hydrogen Solutions
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Initial idea
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Protatype proven in test conditions

Large prototype
Companents proven in condition:

6 Full prototype at scale
Prototype proven at scele in conditions to be deployed

Pre-commercial demonstration

ETP Clean Energy Technology T

kind commercial

Guide 8 mereial demonstration, full-scale degloyment in final conditions
g n relevant en\.'i'o’\mgnt
10
1 !"ogf of stability reached

Article — 2 July 2020 Cite  Share rredictable growth

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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