Safety in design for (pressurised)
hydrogen system in enclosed
spaces
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Hydrogen Safety

Containment (small molecule + failure mech.)
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Hydrogen Safety - risk approach
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Containment (small molecule + failure mech.)
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Concentration of hydrogen
in void increases, pressure
also increases cracking.

Hydrogen Embrittiement

After penetration, atomic hydrogen
reacts to form brittle compounds
and increases cracking.

Ignitability (low energies)
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Buoyancy effects (utilized in design)
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The dilemma
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Full enclosure is required to meet area zoning requirements for noise

Confined building
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WEC 30 (1)
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Safeguarding controls that need special attention to ensure safety in design:

Layout:

Plant layout (minimise
congestion in surroundings of
leak sources)

Ventilation:
Ventilation (ensure sufficient
openings / ventilation)

Layout:
Layout and explosion barriers
(internal layout; explosion louvres)

Ventilation:
Ventilation (ensure sufficient
mechanical ventilation)
Isolation:
Emergency shutdown (fast and
automatic)
Depressurisation:
Depressurisation
(automatic blowdown)
Layout:
Internal layout (minimise enclosed
volume; leak sources located
outdoors; explosion panels)

Increasing explosion risk
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