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Overview of Work Within Explosive Atmospheres

 HyTunnel-CS

 PRESLHY

 MultHyFuel

 H21
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HyTunnel-CS
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What is HyTunnel-CS?

• Pre-normative research for safety of hydrogen driven 
vehicles and transport through tunnels and similar 
confined spaces

• 13 Partners across 11 countries, comprising of:

o Academia;

o Emergency services;

o Research institutions;

o Standard development organisations.

• Ran from 2019 to 2023
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13 Partners
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PRESLHY
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What is PRESLY?

• Pre-Normative Research for Safe use of Liquid Hydrogen

• 9 Partners across Europe, comprising of:

o Academia;

o Emergency services;

o Research institutions;

o Standard development organisations.

• 2016 to 2021

• Follow up work – ELVHYS (Ongoing)

• Enhancing safety of Liquid and Vaporised
Hydrogen transfer technologies in public areas for 
mobile applications
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9 Partners
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MultHyFuel
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What is MultHyFuel?

• Development of best practice for Hydrogen Refuelling 
Stations (HRS).

• 10 Partners across Europe, comprising of:

o Academia;

o Emergency services;

o Research institutions;

o Standard development organisations.

• 2021 – Ongoing

• Leakage of hydrogen from fuelling dispenser in forecourts



© Crown Copyright HSE, 2024

H21
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What is H21? Outcomes of Phase 1a

• Converting the gas grid from natural gas to 100% 

hydrogen

• What is the ratio of hydrogen to natural gas volumetric 

leak rates? Between 1.2 and 2.9

• Do any assets leak hydrogen but not natural gas? No

• What trends are shown in the results? Leakage ratio 

increases with pressure

• Full reports available at https://h21.green
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H21 – Natural Gas to Hydrogen Grid Conversion



© Crown Copyright HSE, 2024

H21 – Testing Pictures
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Dangerous Substances and Explosive 
Atmospheres Regulations (DSEAR) 
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Key Elements of DSEAR

Risk Assessment
• Failure Frequencies
• Consequence Analysis

Hazardous Area Classification
• Ignition Source Control

Emergency Response
• Information and Training

- H21: no change in leak frequency.

- HyTunnel, HyPresly, Multi-HyFuel: 
dispersion, consequence data.

- NaturalHyL: Congestion and 
Detonation data.

- IGEM/SR/25 H2 Supplement

- MECHEX HSL Tests, Mechanical 
Ignition
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Tendency to Detonate (NATURALHY)

Energy content of gas similar in both cases

Vapour cloud explosions from the ignition of methane/hydrogen/air 
mixtures in a congested region. Royle, M, Shirvill, L.C & Roberts, T.A 
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Ignition by Hot Surfaces

15% Hydrogen, speed 5 m/s, load 1225 N7% Methane, speed 20 m/s, load 3525 N

Data from MECHEX tests at HSL, for 
stainless steel on stainless steel (ref. 
IChemE Symposium Series No.150, 2004)  
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EN1127 – Explosion prevention and protection

Annex A Non-sparking tools to be used in Zone 1 IIC and all Zone 0. 
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Sources of Information on Material Compatibility
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Summary of Codes and Standards for the Safe use of Hydrogen

Note: other codes and standards 
exist for related topics, such as 
cryogenic vessels, refuelling 
stations etc


