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Hydrogen Europe — who are we?

Our Vision
Hydrogen enabling a zero emission society

Our Mission

We bring together diverse industry players, large companies and SMEs, who support the
delivery of hydrogen and fuel cells technologies. We do this to enable the adoption of an
abundant and reliable energy which efficiently fuels Europe’s low carbon economy.




Structure & Activities: Innovation
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Hydrogen based options
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Results | FUELS

0,25 m Hydrogen costs Key message:
®m Conditioning/Synthesis
0,20 When it comes to fuel
production costs alone, pure

S 0,15 hydrogen options are always
v cheaper than fuels that
£ 0,10 require further
S < ‘transformation’ — regardless

0,05 of electricity price

0,00 - Ammonia is the cheapest

H2 CGH2  LOHC NH3 MeOH MGO MGO synthetic fuel
Renewable Oil
Source: Hydrogen Europe
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Results | STORAGE

Volumetric energy density (kWh/l) Gravimetric energy density (kWh/kg)

33,33 33,33
9,97

LH2 CGH2 LOHC LNG NH3 MeOH MGO LH2 CGH2 LOHC LNG NH3 MeOH MGO

Source: Hydrogen Europe ‘ ' Hydrogen,



Results | STORAGE

Levelized costs of on-board storage (EUR/kWh ¢,.,)
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Source: Hydrogen Europe

Total costs of storage

Key message.:

While onboard storage cost

always higher for pure hydrogen

options — the impact of th

extra costs varies significantly

between ship types.

For deep sea shipping vessels it
becomes prohibitively high ...

...while for short sea shipping
vessels its ‘manageable’
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Results | Energy conversion
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QUTPUT 1,000 KWh

0,500 KWh 222 KWh

Liguefaction HZ losses Engine efficiency
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Emerging conclusions

COST OF FUEL

Compressed S i - other e-fuels
H2 s /

ENERGY DENSITY
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Emerging conclusions / MARKET SHARE

® CH2 W LH2 ¢ E-fuels (mostly ammonia Container 20,000+ TEU
( y ) Cruise 150.000+ Container 14,500-19,999 TEU
raise 5% ontainer 12,000-14,500 TEU
Cruise 100,000=149,999 GTi Container8.000-11,999 TEU
458 60,000-99,999 GT \.
50,000 cdntainer 3.000-2 9o Container 5,000-7,999 TEU
» T :f"
Ro-ro 15,000+ dwrt’ . o bl | . Ik carrier 200,000-+ dwt
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b to115.000-14.949-d Oil tanker 120,000-199,999 dwt
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= ? Refrigerated bulk 2,000-5,999 dwt v S~ B b hih 35 500-80999 dwt
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al .
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Emerging conclusions / MARKET SHARE
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CO2 price for hydrogen option to break even with MGO
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Thank you for
your attention!

HYDROGEN EUROPE SECRETARIAT

Avenue de la Toison d’Or 56-60
BE-1060 Brussels

secretariat@hydrogeneurope.eu
+32 (0) 254087 75

www.hydrogeneurope.eu
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https://www.instagram.com/h2europe/
https://www.linkedin.com/company/hydrogen-europe/
https://twitter.com/H2Europe
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