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1. Hydrogen infrastructure

* The basic physical and organizational structures and facilities needed

for the operation of the hydrogen economy.

A hydrogen infrastructure sums up three pillars: .. . oo
ydrog P P e

(1) production, ‘{i{: |<~':~>|c1>|
distribution and storage, and . @ ) Mgy

- https://www.h2haul.eu/hydrogen-infrastructure/
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Hydrogen production, reforming

Hydrocarbon + Steam

Burners

‘ Steam-Methane Reforming Reaction
CH, + H,0 (+heat) - CO + 3H,
Water-Gas Shift Reaction
CO + H,0 - CO, + H, (+small amount of heat)

2 Final:
CH, + 2H,0 (+heat) - CO, + 4H,

'Y

ngas ~850°C, 20 - 30 bar, ~70 % H, in dry gas

- Source: K. Wawrzinek, Linde AG Linde Engineering Division 2007, Industrial H2 Production & Technology
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Hydrogen production, electrolysis

« Water decomposition
gives hydrogen and ‘-.__ @f‘
oxygen gases due to the \é /

. - Hydrogen
passage of an electric T[
Cu rre nt Renelable ﬂ
Electricity

2H,0(l) > 2H,(g) + O,(g)

https://blog.ballard.com/renewable-electricity-hydrogen

* It is a very promising way to produce renewable and nonpolluting
hydrogen if the power input is from renewable energy.
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2. Hydrogen transport

There are three primary options for hydrogen transport:

for gaseous hydrogen or a mixture of hydrogen and
natural gas transportation;
(2) trucks, rails, barges, and ships with tube trailers or cryogenic tanks
for liguefied hydrogen delivery; and
(3) chemical carriers such as ethanol, methanol, and other liquids
derived from renewable biomass that can be transported and
reformed to hydrogen at the end point of use.

Hydrogen Infrastructure 6

European Union



H:

HyAcademy.EU

Co-funded by the
European Union

Hydrogen transport
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Hydrogen infrastructure

trucks, rails, barges, and ships
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https://www.pv-magazine.com/2020/08/10/hydrogen-can-be-transported-

by-rail-german-railway-company-says/ 8
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Hydrogen transport, LOHC

 The use of Chemical or Liquid Organic Hydrogen Carriers (LOHC) allows
transportation of hydrogen at normal temperature and pressure in
standard containers. After that, hydrogen is released from the LOHC
through a dehydrogenation process at the destination point.
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3. Hydrogen (pressure gas) storage

The construction of the cylinder consists

of a I1ner (which can be made from

aluminium, steel or polymer) around

which carbon| fibres are wound (other

fibres can be used like glass, but these

result in heavier tanks) and sealed in a

polymer resin.
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High-pressure hydrogen storage

Compressed H, storage
system for industry
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Liguid hydrogen (LH2 or LH,) is the liquid

H2 Adsorption on Metal

state , it needs to be cooled to 20.28 K

Dissociation of H2

(-252.87 °C), of the element hydrogen.

Lattice Gas (o phase)

Metal Hydride (B phase)

Chemical storage (metal hydrides)
could offer high storage
performance due to the strong
binding of hydrogen and the high
storage densities.
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Underground storage

 Underground hydrogen
storage is the practice of
hydrogen storage in
underground caverns, salt

domes and depleted oil/gas

[ ]
fl e I d S . Sources: KBB, HyUnder
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4. Hydrogen Refueling Station (HRS)

A Hydrogen Refueling Station (HRS) is an infrastructure designed for

filling a vehicle with hydrogen fuel.

|t can be part of a station for fossil fuel refueling or an independent

infrastructure.



Hydrogen Refueling Station (HRS)

The component of the HRS basic unit are:
1. Hydrogen storage tanks,
2. Compressors,
3. Precooling system,

4. Dispenser.
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Source: http://www.kobelco.co.jp/english/products/rotating_machinery/hyac/index.html#brochure
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*HSS Tempeorature and Pressure Sensors
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Hydrogen Refueling Station (HRS)

F——ns

Hydrogen trailer

T I I I Il Il SIS UTsSTaswsTasaNes

. . s W e W e —
—————————————————_————-—
— - - —

Typical HRS

Hydrogen Infrastructure 18
Co-funded by the

European Union



This resource was developed as part of the HyAcademy.eu project.

Thank you!

Project funded by

Schweizerische Eidgenossenschaft
Confédération suisse

Confederazione Svizzera

- Confederaziun svizra

- Py Swiss Confederation

UK Research i

H2 @creatlve & and Innovation '_-'-!. e e Federal Department of Econamic Affairs,
commons iy, Partnership Education and Research EAER

Co-funded by the State Secretariat for Education,
Research and Innovation SERI

HyAcademy.EU European Union

The European Hydrogen Academy and Net-Zero Hydrogen Academy are supported by the Clean Hydrogen Partnership and its members under Grant Agreement No: 101137988, by UK Research and
Innovation (UKRI), and the Swiss Confederation Secretariat for Education, Research and Innovation (SERI)



	Slide 1: Hydrogen Infrastructure
	Slide 2: Content
	Slide 3: 1. Hydrogen infrastructure
	Slide 4
	Slide 5
	Slide 6: 2. Hydrogen transport
	Slide 7: Hydrogen transport
	Slide 8: Hydrogen infrastructure
	Slide 9: Hydrogen transport, LOHC
	Slide 10: 3. Hydrogen (pressure gas) storage
	Slide 11
	Slide 12
	Slide 13:  Underground storage
	Slide 14: 4. Hydrogen Refueling Station (HRS) 
	Slide 15:  Hydrogen Refueling Station (HRS) 
	Slide 16:  Hydrogen Refueling Station (HRS) 
	Slide 17:  Hydrogen Refueling Station (HRS) 
	Slide 18:  Hydrogen Refueling Station (HRS) 
	Slide 19: Thank you!

